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Issue 4: Management and disposal of obsolete equipment, scrap and tyres 
 
The proposed mining development is likely to result in the generation of significant quantities 
of scrap over its life, including obsolete equipment and waste tyres. While much of this may 
simply be bulky, some may be associated with potentially hazardous materials and must 
therefore be managed appropriately in order to minimise threats to human and 
environmental health.  
 
Obsolete equipment, including mechanical components from the processing plant or 
vehicles, may be stored on site until such time as they can be reused or disposed of. This 
scrap may contain lubricants (including hydrocarbon-based lubricants), hydraulic fluid(s) or 
other potentially hazardous substances that if released to the environment could lead to 
negative impacts.  
 
In addition, certain scrap types may be contaminated with radionuclide-containing ore / 
product (Naturally-Occurring Radioactive Materials (NORM)). Used vehicles tyres together 
with components from the processing plants such as metal sheets, rubber-lined parts of the 
process and fibreglass trays, are particularly prone to this type of contamination. As such, 
radiation levels should be checked and, if necessary, scrap items should be washed and 
then assessed to ensure that the level of surface radiation complies with international 
clearance standards of the International Atomic Energy Agency (IAEA) or the Commission of 
European Communities prior to recycling or disposal. These clearance standards refer to 
levels whereby wastes may be released to the public or, where the materials remain slightly 
contaminated, they may be recycled usually via smelting. Further details regarding the 
clearance limits are provided in the Selby (2013). The disposal of those items that cannot be 
cleaned to acceptable standards would be managed by an officially authorised entity, 
whether government or private. As the resulting wash water may contain radioactive 
suspended particulates, it should be treated (settled) prior to release to the environment. 
Inappropriate management of contaminated scrap items can result in significant impacts to 
human health and the environment. The impacts related to the management of scrap items 
with elevated levels of radiation are discussed below and so will not be covered here.  
 
Impact 4.1: Pollution of soil and water 
 
Cause and Comment 
 
The proposed development is likely to result in the generation of scrap over its life, including 
obsolete equipment and waste tyres. While much of this may simply be bulky, some may be 
associated with potentially hazardous materials, such as hydrocarbons, and must therefore 
be managed appropriately in order to minimise threats to human and environmental health.  
 
Mitigation and Management 
 

 The Integrated Waste Management Plan or waste management procedure for the 
facility should address the management of scrap and obsolete equipment, including 
tyres; 

 All scrap or obsolete equipment that may potentially be contaminated with elevated 
levels of radionuclides (NORM) should be managed and disposed of according to 
international best practice; 

 All scrap must be stored in designated areas, preferably a safe distance from any 
surface water features;  

 As far as possible, storm water must be diverted around the scrap storage areas; 

 Good house-keeping must be employed at the scrap storage area at all times; 
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 Unauthorised individuals must be prevented from removing scrap from the site and 
the scrap area should be secured; 

 Where scrap is likely to contain hazardous liquids, including lubricants or hydraulic 
fluids, these items must be stored in such a way as to minimise pollution of soil and 
water; 

 The scrap storage area must be inspected regularly for signs of soil pollution and 
where this is detected, remediation measures must be implemented immediately;  

 Where scrap items are likely to release hydrocarbons or other hazardous chemicals, 
they must be stored on an impermeable surface to minimise the risk of contamination 
of soil and water; 

 Where ever possible, all scrap metals including waste tyres that have been cleared of 
contaminants including NORM should be returned to the suppliers or certified 
recycling companies for recycling; 

 All scrap, including waste tyres, must be stored in such a way so as to minimise the 
formation of stagnant water that will facilitate breeding of mosquitoes; 

 
Significance Statement 
 
There will probably be exposure of the environment to hydrocarbon contamination 
associated with the disposal of hydrocarbon contaminated equipment and structural 
materials and the impacts are potentially Long-term and may be of significance to the study 
area. Without mitigation the impacts should possibly be regarded as moderately severe and 
of MODERATE significance. However, with mitigation the severity could be reduced to slight 
and the significance to LOW.   
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area 
Moderately 

Severe 
Probable MODERATE 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW 

 
ii. Impacts related to air quality 

 
Cause and Comment 
 
Disturbance of the surface soils during the construction of the mine and processing plant is 
likely to result in particulate emissions from the following sources: materials handling, 
cleared areas awaiting infrastructure construction, and vehicle movement. Gaseous 
emissions are likely from the exhaust emissions. The spatial impact of the construction 
phase is likely to be within the study area. These impacts are expected to be restricted to the 
short-term.  
 
Mitigation and Management 
 
Dust control measures which may be implemented during the construction phase are 
outlined below. Control techniques for fugitive dust sources generally involve watering, 
chemical stabilization, and the reduction of surface wind speed though the use of 
windbreaks and source enclosures. 
 

 Debris handling: Wet suppression (hourly watering recommended) 

 Truck transport and road dust entrainment:  
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o Wet suppression (hourly watering recommended) or chemical stabilization of 
unpaved roads;  

o Haul trucks to be restricted to specified haul roads using the most direct 
route; Reduction in traffic if possible; and 

o Strict on site speed control (i.e. 40 km/hr for haul trucks). 

 Materials storage, handling and transfer operations: Wet suppression where feasible, 
possibly using continuous sprays. 

 Earthmoving operations: Wet suppression (hourly watering recommended) where 
feasible. 

 Open areas (wind-blown emissions):  
o Reduction of extent of open areas in order to minimise the time between 

clearing and infrastructure construction, and/or use wind breaks and water 
suppression to reduce emissions from open areas;  

o Restriction of disturbance to periods of low wind speeds (less than 5m/s); 
o Stabilisation (chemical, rock cladding or vegetation) of disturbed soil; and 
o Re-vegetation of cleared areas as soon as practically feasible.  

 
Significance Statement 
 
The short duration of the construction activities will probably result in a LOW negative impact 
on the concentration of particulate, SO2 and NOX within the study area. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term Study Area Severe Probable LOW 

With 
Mitigation 

Short Term Study Area Moderate Probable LOW 

 
iii. Impacts related to noise 

 
Impacts 1: Impact of the vehicle noise on the residents along the transport routes 
during construction 
 
Cause and Comment 
 
Noise impacts during the construction phase, would result mainly from the use of large 
construction vehicle on the existing road network, which may impact on residences in close 
proximity to existing roads. 
 
Mitigation and Management 
 

 All trucks must adhere to designated speed limits. 
 
Significance Statement 
 
The short duration of the construction activities will probably result in a LOW negative impact 
in regards to noise during the construction phase of the project. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term Local Moderate Probable MODERATE 

With 
Mitigation 

Short Term Local Slight Probable LOW 

 
iv. Impacts related to radiation 

 
Refer to Chapter 8, section 8.13 
 

v. Impacts related to traffic and transport 
 
Issue 1: Increased volume of construction traffic on DR2938 
 
Population density in the predominantly rural Kamiesberg LM area is about one person per 
square kilometre, and is similarly low in the project area. Mining activities will directly affect 
11 landowners on seven farms, each farm typically comprising the home / homes to the 
resident land owners and one or two families of resident farm workers. The DR2398 is used 
for access by the 21 farmsteads and other buildings along the road, five of which are less 
than 50m from the road. The road is also used by recreational visitors to Groenriviermond. 
Vehicular traffic is mainly bakkies and cars, with the occasional medium-heavy or heavy 
delivery vehicle. Current volumes of traffic are very low, and pedestrian use is infrequent. 
The condition of the existing unpaved road is adequate for current levels of traffic.  
 
Anticipated impacts relate to: 
 

 Increased likelihood of vehicle collisions resulting in personal injuries. 

 Increased generation of traffic-related dust. 
 
The impacts are closely related, since fugitive dust from vehicle wheels decreases visibility 
and increases the likelihood of collisions on a heavily trafficked road. 
 
Impact 1.1: Increased risk of vehicle collisions and personal injuries 
 
Cause and Comment 
 
The addition of an estimated 28 trips per day by heavy and medium goods vehicles during 
the peak of construction activity, and an estimated 20 light vehicle trips per day to the 
existing low levels of local traffic has the potential to increase the incidence of vehicle-to-
vehicle and vehicle-to-pedestrian collisions, with the possibility of personal injuries, if 
appropriate mitigations measures are not implemented. 
 
Mitigation and Management 
 

 The road must be upgraded to ensure that it is wide enough to allow two heavy 
vehicles to pass safely. The carriageway may need to be widened in places, and 
realigned at sharp bends (particularly where the road crosses the Groenrivier). 
Construction work on the road upgrade must be done in such a way as to minimise 
disruption to local traffic. 

 A speed limit appropriate to the design and construction factors and characteristics of 
the road (such as width, horizontal and vertical alignment, grade, sightlines and 
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surfacing material) must be specified for all construction vehicles, and strictly 
enforced. Signage must be erected at frequent intervals along the road. 

 Warning signage must be erected at all intersections, including at the intersections 
with farm access roads. 

 Heavy vehicles should not travel the road between 10pm and 6am unless it is 
absolutely unavoidable. Vehicle trips of any kind between 10pm and 6am should be 
minimised, concomitant with operational requirements. 

 Deliveries by heavy vehicles must, as far as possible, be scheduled to avoid the 
formation of convoys. Sufficient distance must be maintained between heavy 
vehicles to allow light vehicles to overtake safely. 

 A Construction Traffic Management Plan must be developed and implemented. 

 The Construction Emergency Preparedness and Response Plan must include 
provisions to deal with traffic accidents, particularly accidents involving personal 
injuries, and all drivers must be made aware of the procedures to be followed. 

 Communication with the local community and individuals must provide regular 
information on the volumes of traffic particularly heavy vehicles, anticipated on the 
road during the construction period. 

 
Significance Statement 
 
This impact is considered to be of HIGH negative significance but can be reduced to 
moderately negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term Study Area Severe Probable HIGH 

With 
Mitigation 

Short Term Study Area Severe May Occur MODERATE 

 
Impact 1.2: Increased dust generation 
 
Cause and Comment 
 
The generation of fugitive dust from vehicle wheels depends, among other things, on the 
speed of the vehicle and the nature of the road surface. The extent to which dust is 
distributed beyond the road corridor depends on wind speed. 
 
Construction traffic will generate considerable volumes of dust, particularly from multi-axle 
heavy vehicles, which will reduce visibility and increase the risk of vehicle collisions, and will 
also create a nuisance for the several residences that are situated close to the road. 
 
Mitigation and Management 
 

 The upgrade of the road must include measures to reduce the generation of fugitive 
dust, preferably by means of a bituminous / aggregate sealing / wearing course, but 
otherwise by regular and frequent application of dust suppressant, including water if it 
is available in sufficient quantities. 

 
Significance Statement 
 
This impact is considered to be of MODERATE negative significance but can be reduced to 
LOW negative with mitigation measures employed. 
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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 Study Area Slight May Occur LOW 

 
Issue 2: Increased construction traffic on the N7 highway 
 
Impact 2.1: Disruption of traffic flows on the N7 
 
Cause and Comment 
 
The N7 highway is designed for larger volumes of traffic than were recorded by the traffic 
counts undertaken by SANRAL in 2011, when traffic volumes were noted as being low in 
comparison to similar highways. 
 
Estimates of the volumes of heavy vehicles indicate that 24 trips a day by construction traffic 
will increase the average daily truck traffic (ADTT) measured in 2011 by approximately 10%. 
Total volumes of all types of construction traffic on the N7 may increase total average daily 
traffic (ADT) volumes measured in 2011 by about 5%. It is unlikely that construction traffic 
will significantly prejudice the free-flow traffic capacity of the N7. 
 
The South African National Roads Agency will require the N7 / DR2938 to be upgraded to 
accommodate the anticipated volumes of heavy vehicles turning onto and from the N7, 
which may include the construction of an auxiliary acceleration lane on the N7 south of the 
intersection, and alterations to the DR2938 bellmouth entrance from the south. 
 
Mitigation and Management 
 
The impacts of construction traffic on the N7 should be managed by: 
 

 Upgrade the N7 at its intersection with DR2938 as required by SANRAL, which may 
include the construction of an auxiliary acceleration lane south from the intersection, 
and upgrading the DR2938 bellmouth entrance. 

 Schedule heavy vehicle deliveries and vehicle returns to avoid, as far as possible, 
morning and evening periods in urban areas (where the N7 passes through 
Piketburg) and stretches of the N7 known to carry large volumes of morning and 
evening traffic. 

 Extreme care must be exercised when travelling through urban areas, especially 
during morning and evening peak hour traffic, and speed limits must be strictly 
observed. 

 Avoid the formation of convoys. 

 Maintain sufficient distances between heavy vehicles to allow light vehicles to 
overtake safely. 

 Develop and implement an Emergency Preparedness and Response Plan to deal 
with accidents and incidents en route. 

 
Significance Statement 
 
This impact is considered to be of LOW negative significance and will remain LOW negative 
with mitigation measures employed. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term Regional Slight May occur LOW 

With 
Mitigation 

Short Term Regional Slight Unlikely LOW 

 
Issue 3: Increased construction traffic on provincial roads 
 
Impact 3.1: Disruption of traffic flows on provincial roads 
 
Cause and Comment 
 
It is possible that some materials and equipment will be delivered by road from the port at 
Saldanha Bay. The urban areas through which vehicles will travel en route (will carry 
commuter traffic during morning and evening periods. The roads are already trafficked by 
heavy vehicles, but additional heavy goods vehicles will result in some impacts on existing 
traffic flows.  
 
Mitigation and Management 
 

 Heavy vehicle deliveries and vehicle returns should be scheduled to avoid, as far as 
possible, morning and evening periods in urban areas (Moorreesburg, Hopefield) and 
stretches of the provincial roads that carry significant volumes of morning and 
evening traffic. 

 Extreme care must be exercised when travelling through urban areas, especially 
during morning and evening peak hour traffic, and speed limits must be strictly 
observed. 

 The formation of convoys must be avoided. 

 Sufficient distances must be maintained between heavy vehicles to allow light 
vehicles to overtake safely. 

 An Emergency Preparedness and Response Plan must be in place to deal with 
incidents en route. 

 
Significance Statement 
 
This impact is considered to be of MODERATE negative significance and will be reduced to 
LOW negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term Regional Moderate May occur MODERATE 

With 
Mitigation 

Short Term Regional Slight May occur LOW 
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Issue 4: Abnormal loads 
 
Impact 4.1: Disruption of traffic flows on the N7 and provincial roads 
 
Cause and Comment 
 
It is probable that some items of off-site fabricated equipment such as transformers and 
storage tanks will be sufficiently large to require delivery vehicles that exceed the limits 
specified in the National Road Traffic Regulations, 1999, and will constitute abnormal loads. 
The traffic authorities usually require guard vehicles to precede and follow such vehicles to 
warn other motorists of their approach, and often specify times when large, slow-moving 
vehicles should travel. 
 
Mitigation and Management 
 

 Arrangements must be made with the provincial traffic authorities – Western Cape 
and Northern Cape - for abnormal loads, and their requirements strictly adhered to. 

 Speed limits must be strictly observed. 

 As far as possible deliveries of abnormal loads should be scheduled to avoid periods 
when significant volumes of construction traffic are making deliveries to site. 

 
Significance Statement 
 
This impact is considered to be of MODERATE negative significance and will be reduced to 
LOW negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Very Short 
Term 

Regional Moderate May occur MODERATE 

With 
Mitigation 

Very Short 
Term 

Regional Low May occur LOW 

 
 9.4.3 Impacts that may result from the operational phase 

 
i. Impacts associated with waste 

 
Issue 1: Disposal of tailings (Operational phase) 
 
Tailings are expected to be generated throughout the 20 years mining operation. This will 
lead to two possible process waste impacts: 
 

(i) Impacts associated with the Destabilisation of the TSF; and 
(ii) Impacts associated with exposure to radionuclides in tailings. 

 
According to Selby (2013), preliminary results show that the radionuclide contents of the 
HMC are on the high side at ~8 Bq/gm, when compared with other southern African 
deposits. The impacts associated with the possible exposure to radionuclides are discussed 
in the sections below and thus only the impact associated with the destabilisation of the TSF 
is discussed here. 
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Impact 1.1: Health and safety of employees and local communities 
 
Cause and Comment 
 
A TSF management plan has been developed for the Kamiesberg Project and should 
conform to the requirements of the IFC‘s EHS Guidelines for Mining (IFC, 2007b). The TSF 
will be built by an independent recognised expert in tailings dam design and will be managed 
according to international best practice. However, several farms are within the footprint of 
the project site and in the highly unlikely event of a TSF failure, unstable tailings material 
could pose a risk to these farms as well as mine employees. But these risks would normally 
be managed along with other routine occupational health and safety risks 
 
Mitigation and Management 
 

 The management of the TSF will conform to the requirements of the IFC‘s EHS 
Guidelines for Mining (IFC, 2007); 

 As far as practical, the TSF must be sited in a location such that in the event of 
failure, pollution of soil and water as well as physical risk to farms, including 
communities is minimised; 

 The integrity of the TSF must be inspected regularly by suitably qualified personnel 
throughout the life of the mine; 

 Access to the TSF should be restricted as far as practical and all local communities 
including farms should be informed of the potential risks associated with these 
facilities through site notices and community meetings. 

 
Significance Statement 
 
A long term impact may occur within the study area and due to the potential for harm to 
individuals, including possible fatalities the severity of the impact is regarded as high. 
Without mitigation, significance will be HIGH and with mitigation, this could be reduced to 
LOW significance.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term Localized Severe May Occur MODERATE 

With 
Mitigation 

Short Term Localized Slight Unlikely LOW 

 
Issue 2: Storage of effluent in the process water pond 
 
The process water pond (decant system) containing the process water effluent will serve as 
the collection point for the decant water from the TSF. It is anticipated that the re-circulated 
water in the process water pond will contain at least low concentrations potentially harmful 
substances such as radionuclides. Over time, the re-circulation and evaporation may result 
in an increase in the concentration of potentially harmful substances. The presence of a 
large pond containing process water containing potentially harmful substances could pose a 
threat to environmental contamination, particularly if the pond was to overflow after a period 
of heavy rainfall.  
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Impact 2.1: Pollution of soil and water resources 
 
Cause and Comment 
 
In the event that the pond overflows or is otherwise compromised, the accidental release of 
stored process water and associated sediment, could lead to pollution of water resources 
and soil and an increase in the turbidity of nearby water bodies. The potential consequences 
of increased turbidity include reduced light penetration and growth of aquatic plants. This 
could have subsequent, long-term negative impacts on local ecosystems and human health.  
 
Mitigation and Management 
 

 The process water storage pond will be fenced off with appropriate signage to limit 
unauthorised access; 

 Flotation devices will be readily available around the facility; 

 The Health & Safety induction training should incorporate these risks; 

 The integrity of the TSF must be inspected regularly by an independent and suitably 
qualified and experienced engineer;   

 The operation of the facility must ensure sufficient freeboard to ensure that the pond 
does not overflow; 

 The quality of the stored process water should be monitored so that in the event of 
accidental discharge, the contaminants released into the environment are known. 

 Warning notices should be placed around such facilities. 
 
Significance Statement 
 
The impact of the pond water released into the ecosystem without mitigation was considered 
to be very severe with a MODERATE significance and with mitigation it was considered to 
be LOW with a slight severity.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term Localized Very Severe Unlikely MODERATE 

With 
Mitigation 

Short Term Localized Slight Unlikely LOW 

 
Impact 2.2: Risk to Health and Safety of Employees 
 
Cause and Comment 
 
Water from the TSF will be captured in a pond prior to blending with the input process water 
to the plant. The presence of a large pond containing process water which contains 
potentially harmful substances such as radionuclides will pose a threat to the health and 
safety of employees. Access to the pond by individuals who are not able to swim may result 
in drowning.  
 
Mitigation and Management 
 
Refer to mitigation measures for Impact 2.1 above. 
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Significance Statement 
 
It is possible that without mitigation, an employee could fall into the TSF/pond and drown. As 
such, the impact to human health and safety without mitigation was considered to be very 
severe with a MODERATE significance. The likelihood of the impact occurring could be 
reduced through implementation of mitigation measures. With mitigation, the overall 
significance of the impact is expected to be LOW.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term Localized Very Severe Unlikely MODERATE 

With 
Mitigation 

Medium Term Localized Slight Unlikely LOW 

 
Issue 3: Management of non-process general and hazardous wastes 
 
Impact 3.1: Pollution of land and water 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.4.2, no. i, impact 1.1). 
 
Impact 3.2: Nuisance impact (Production of odours, visual impact and attraction of pest and 
vermin) 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.4.2, no. i, impact 1.2). 
 
Issue 4: Disposal of domestic wastewater, brine and sewage sludge (Construction, 
Operation and Decommissioning) 
 
Impact 4.1: Pollution of soil and water 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.4.2, no. i, impact 2.1). 
 
Impact 4.2: Health impacts to employees and communities 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.4.2, no. i, impact 2.2). 
 
Impact 4.3: Nuisance impacts (odour and flies) 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.4.2, no. i, impact 2.3). 
 
Issue 5: Disposal of run-off / storm water 
 
Impact 5.1: Pollution of land and water 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.4.2, no. i, impact 3.1). 
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Issue 6: Management and disposal of obsolete equipment, scrap and tyres 
 
Impact 6.1: Pollution of soil and water 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.4.2, no. i, impact 4.1). 
 

ii. Impacts related to air quality 
 
The operational phase of the mining and processing of mineral sands at the Zirco 
Kamiesberg Project is likely to affect two issues regarding ambient air quality. These two 
issues are detailed below. 
 
Impact 1: Impact on particulates 
 
Cause and Comment 
 
Unmitigated mining operations and road haulage of the product was shown, during the 
atmospheric modelling study, to result in elevated particulate emissions, resulting in a 
negative effect on ambient air quality and potentially non-compliance with the National 
Dustfall Control Regulations. 
 
Mitigation and Management 
 

 Wind erosion from exposed areas and TSF: 
o Reshape all disturbed areas to their natural contours; 
o Cover disturbed areas with previously collected topsoil and replant native 

species; and 
o Progressive vegetation of side walls of the tailings facility to ensure 80% 

cover up to 1 m from the top. Proper vegetation cover would result in a control 
efficiency of approximately 60%. 

 Materials handling operations: Drop height from excavator into haul trucks to be kept 
at a minimum for mineral sands. 

 Vehicle activity on unpaved haul roads:  
o Regular water sprays preferably combined with chemicals on unpaved haul 

roads to ensure 75% control efficiency (estimated watering rates required 
provided in air quality assessment); and 

o Speed limit on internal unpaved roads not to exceed 40 km/hr. 

 Vehicle tailpipe emissions:  
o Minimisation of gaseous emissions by preventative controls including 

minimisation of vehicle idling times; and  
o Regular maintenance and servicing of vehicles according to manufacturer‘s 

guidance. 

 Source monitoring: 
o Regular monitoring of the emissions from the dryer stacks is likely to be 

stipulated in the conditions of the Atmospheric Emissions License to ensure 
compliance with the emissions standards; and 

o Regular servicing and maintenance of the dust abatement units, i.e. cyclones 
and baghouse. 

 Ambient Monitoring: 
o Establish and maintain a dustfall monitoring network; 
o Dust fallout rates to be below 1 200 mg/m2/day at the property boundary and 

below 600 mg/m2/day at residences surrounding the mining operations, 
averaged over 30 days; and 
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o Establish and maintain a continuous PM10 monitor, possibly at the current 
meteorological stations. 

 
Significance Statement 
 
The simulated impact of unmitigated mining operations and road haulage of product will 
probably impact the dustfall rates across the study area very severely during the life-time of 
the mine (long-term). With mitigation, the impacts will be similar in temporal and spatial 
scales but the severity is likely to be severe. The overall significance of the impact is 
MODERATE.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area Very Severe Probable MODERATE 

With 
Mitigation 

Long Term Study Area Severe Probable MODERATE 

 
Impact 2: Impact on gaseous pollutants 
 
Cause and Comment 
 
The gaseous pollutants emitted from the dryers in the Mineral Separation Plant are regulated 
as Listed Activities Subcategory 4.1. The pollutants of concern, and regulated under the 
Listed Activities, are SO2, NOX (as NO2). For a conservative estimate it was assumed that 
emissions from the dryer units would be close to the Minimum Emission Standards permitted 
for Subcategory 4.1 activities. 
 
Mitigation and Management 
 
Mitigation measures are the same as those discussed for Impact 1 above. 
 
Significance Statement 
 
The simulated impact of combustion of paraffin in the dryer units of the Mineral Separation 
Plant may result in slightly elevated SO2 and NOX concentrations locally during the life-time 
of the mine (long-term). The overall significance of the impact is LOW.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Localised Slight May Occur LOW 

With 
Mitigation 

Long Term Localised Slight May Occur LOW 

 
iii. Impacts related to noise 

 
Impact 1: Impact of the vehicle noise the residents along the transport routes (DR 
2938) 
 

Cause and Comment 
 

There is no current traffic count for the DR2938. An assumption was made of approximately 
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2 vehicles per hour using the road. The predicted noise levels are shown in the table below. 
 

Parameter 
Predicted 
Current 

Predicted 
Future 

Day (trucks 
and other 
vehicles) 

Predicted 
Future 

Day (No trucks 
- other 

vehicles only 

Traffic speed (km/h) 60 80 80 

Heavy vehicles per 
hour 

0 9 0 

Total light vehicles 
per hour  

2 29 29 

Predicted Noise 
level (dBA) 

41.3 58.1 53.5 

 
The predicted current noise corresponds to the actual noise measured during the field study. 
There will thus be a 16.8 dB(A) increase in the noise levels along the DR2938. The noise at 
the resident‘s houses will be less than this depending on the distance from the road. 
 
According to the categories of environmental community / group response in SANS 
10103:2008 there could be widespread complaints accompanied with community action. 
This could be alleviated if the operational hours of the trucks are only during the daytime and 
not at night. A mitigating factor is that most of the night time traffic will be at the shift change 
times only. 
 

Mitigation and Management 
 

 As far as possible traffic along the DR2938 should be limited to daylight operations 
only; 

 Noise training should be provided to all staff members; 

 Speed restrictions must be adhered to; and 

 Prohibit use of exhaust brakes. 
 

Significance Statement 
 
This impact is considered to be of HIGH negative significance and will be reduced to 
MODERATE negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Localised High Probable HIGH 

With 
Mitigation 

Long Term Localised Moderate Probable MODERATE 

 

Impact 2: Impact of the vehicle noise on the residents along the transport routes (N7) 
 

Cause and Comment 
 
The expected increase in traffic noise is presented in the table below. SANS 10210:2004 
(Equations 1 and 2 in the standard) was used to calculate the Basic Noise Level which was 
corrected for vehicle speed (100km/h) and percentage of heavy vehicles (current 23% and 
predicted 32%). The results are presented in the table below. 
 



Kamiesberg Project Final Environmental Impact Assessment Report 

EOH Coastal & Environmental Services  391                                       Kamiesberg Project, Namaqualand 

Parameter 
Predicted 
Current 

Predicted 
Future 

Traffic speed (km/h) 100 100 

Heavy vehicles per hour 10 19 

Total light vehicles per hour  33 33 

Predicted Noise level (dBA) 60.0 61.9 

 
There will be a slight increase of 1.9 dB(A) in the noise levels along the N7. According to the 
categories of environmental community / group response in SANS 10103:2008, there could 
be little community reaction as the increase is 1.9dB(A). 
 
Mitigation and Management 
 

 Speed restrictions must be adhered to. 
 
Significance Statement 
 

This impact is considered to be of LOW negative significance with and without mitigation 
measures in place. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Localised Slight Probable LOW 

With 
Mitigation 

Long Term Localised Slight Probable LOW 

 

Impact 3: Impact of the process plants on the noise sensitive receptors 
 
Cause and Comment 
 
The likely extent of the operational noise pollution was modelled according to the Concawe 
method (with the lowest frequency used being 63 Hertz). Low frequency noise below 20 
Hertz, potentially generated by on site machinery, is therefore not considered as part of this 
modelling; however it should not be overlooked.  The effects of low frequency noise include 
sleep disturbance, nausea, vertigo etc. These effects are unlikely to impact upon residents 
due to the distance between the MSP plant and the nearest communities. Sources of low 
frequency noise also include wind and vehicular traffic, which are all sources that are closer 
to the residential areas. 
 
Mitigation and Management 
 
No suggested mitigation measures. 
 
Significance Statement 
 
This impact is considered to be of LOW negative significance with and without mitigation 
measures in place. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Localised Slight Probable LOW 

With 
Mitigation 

Long Term Localised Slight Probable LOW 

 
iv. Impacts related to radiation 

 
Refer to Chapter 8, section 8.13 

 
v. Impacts related to traffic and transport 

 
Issue 1: Increased operational traffic on DR2938 
 
Impact 1.1: Increased risk of vehicle collisions and personal injuries 
 
Cause and Comment 
 
The addition of an estimated 94 trips per day by heavy goods vehicles (product and fuels / 
lubricants), and up to 50 light vehicle and bus trips per day, to the existing low levels of local 
traffic has the potential to significantly increase the incidence of vehicle-to-vehicle and 
vehicle-to-pedestrian collisions, with the strong possibility of personal injuries, if appropriate 
mitigations measures are not implemented. 
 
Mitigation and Management 
 

 The road must be upgraded to ensure that it is wide enough to allow two heavy 
vehicles to pass safely. The carriageway may need to be widened in places, and 
realigned at sharp bends. Construction work on the road upgrade must be done in 
such a way as to minimise disruption to local traffic. 

 A speed limit appropriate to the design and construction factors and characteristics of 
the road (such as width, horizontal and vertical alignment, grade, sightlines and 
surfacing material) must be specified for all construction vehicles, and strictly 
enforced. Signage must be erected at frequent intervals along the road. 

 Warning signage must be erected at all intersections, including at the intersections 
with farm access roads. 

 Operational trips must be minimised during the hours of darkness. Trips by heavy 
vehicles must, as far as possible, be avoided during the hours of darkness. 

 Deliveries by heavy vehicles must, as far as possible, be scheduled to avoid the 
formation of convoys. Sufficient distance must be maintained between heavy 
vehicles to allow light vehicles to overtake safely. 

 An Operational Construction Traffic Management Plan must be developed and 
implemented. 

 The Operational Emergency Preparedness and Response Plan must include 
provisions to deal with traffic accidents, and particularly accidents involving personal 
injuries, and all drivers must be made aware of the procedures to be followed. 

 Communication with the local community and individuals must provide regular 
information on the volumes of traffic particularly heavy vehicles, anticipated on the 
road during the operation of the mine. 
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Significance Statement 
 
This impact is considered to be of VERY HIGH negative significance and will be reduced to 
MODERATE negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area Very Severe Probable VERY HIGH 

With 
Mitigation 

Long Term Study Area Severe May Occur MODERATE 

 
Impact 1.2: Increased dust generation 
 
Cause and Comment 
 
The generation of fugitive dust from vehicle wheels depends, among other things, on the 
speed of the vehicle and the nature of the road surface. The extent to which dust is 
distributed beyond the road corridor depends on wind speed. 
 
Operational traffic will generate considerable volumes of dust, particularly from multi-axle 
heavy vehicles, which will reduce visibility and increase the risk of vehicle collisions, and will 
also create a nuisance for the several residences that are situated close to the road. 
 
Mitigation and Management 
 

 The upgrade of the road must include measures to reduce the generation of fugitive 
dust, preferably by means of a bituminous / aggregate sealing / wearing course, but 
otherwise by regular and frequent application of dust suppressant, including water if it 
is available in sufficient quantities. 

 
Significance Statement 
 
This impact is considered to be of HIGH negative significance and will be reduced to LOW 
negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area Very Severe Definite HIGH 

With 
Mitigation 

Long-term Study Area Moderate May Occur LOW 

 
Issue 2:  Increased operational traffic on the N7 highway 
 
Impact 2.1: Disruption of traffic flows on the N7 
 
Cause and Comment 
 
The N7 highway is designed for larger volumes of traffic than were recorded by SANRAL‘s 
2011 traffic counts undertaken by SANRAL in 2011, when traffic volumes were noted as 
being low in comparison to similar highways.  
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Heavy vehicles carrying product will operate on the stretch of the N7 between Garies and 
Moorreesburg, a distance of about 325km. 
 
Estimates of the volumes of heavy vehicles indicate that the addition of an estimated 94 
heavy vehicles will increase the average daily truck traffic (ADTT) measured in 2011 by 
approximately 40%. Total volumes of all types of construction traffic on the N7 may increase 
average daily traffic (ADT) volumes measured in 2011 by approximately 10%. It is unlikely 
that construction traffic will significantly prejudice the free-flow traffic capacity of the N7. 
 
Mitigation and Management 
 

 Upgrade the N7 at its intersection with DR2938 as required by SANRAL, which may 
include the construction of an auxiliary acceleration lane south from the intersection, 
and upgrading the DR2938 bellmouth entrance. 

 Extreme care must be exercised when travelling through the urban areas of 
Piketburg, especially during morning and evening peak hour traffic, and speed limits 
must be strictly observed. 

 Avoid the formation of convoys. 

 Maintain sufficient distances between heavy vehicles to allow light vehicles to 
overtake safely. 

 Develop and implement an Emergency Preparedness and Response Plan to deal 
with incidents en route. 

 
Significance Statement 
 
This impact is considered to be of MODERATE negative significance and will be reduced to 
LOW negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Regional Moderate Probable MODERATE 

With 
Mitigation 

Long Term Regional Slight Unlikely LOW 

 
Issue 3: Increased operational traffic on provincial roads 
 
Impact 3.1: Disruption of traffic flows on provincial roads 
 
Cause and Comment 
 
Product will be delivered from the N7 to the port at Saldanha Bay via provincial roads that 
pass through the urban areas of Moorreesburg and Hopefield en route to the ore terminal at 
the port of Saldanha. These areas will generate commuter traffic, both in town and from 
outlying areas, during morning and evening periods. The roads are already trafficked by 
heavy vehicles, but the addition of a significant number of additional heavy goods vehicles 
has the potential to result in significant impacts on existing traffic flows, residents and 
pedestrians if not properly managed.  
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Mitigation and Management 
 

 Extreme care must be exercised when travelling through the urban areas of 
Moorreesburg and Hopefield, especially during morning and evening peak hour 
traffic, and speed limits must be strictly observed. 

 The formation of convoys must be avoided. 

 Sufficient distances must be maintained between heavy vehicles to allow light 
vehicles to overtake safely. 

 An Emergency Preparedness and Response Plan must be in place to deal with 
incidents en route. 

 
Significance Statement 
 
This impact is considered to be of MODERATE negative significance and will be reduced to 
LOW negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Regional Moderate Probable MODERATE 

With 
Mitigation 

Long Term Regional Slight Unlikely LOW 

 
 9.4.4 Impacts that may result from the decommissioning phase 

 
i. Impacts associated with waste 

 
Issue 1: Management of non-process general and hazardous wastes 
 
Impact 1.1: Pollution of land and water 
 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. i, impact 1.1). 
 
Impact 1.2: Nuisance impact (Production of odours, visual impact and attraction of pest and 
vermin) 
 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. i, impact 1.2). 
 
Issue 2: Disposal of domestic wastewater, brine and sewage sludge (Construction, 
Operation and Decommissioning) 
 
Impact 2.1: Pollution of soil and water 
 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. i, impact 2.1). 
 
Impact 2.2: Health impacts to employees and communities 
 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. i, impact 2.2). 
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Impact 2.3: Nuisance impacts (odour and flies) 
 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. i, impact 2.3). 
 
Issue 3: Disposal of run-off / storm water 
 
Impact 3.1: Pollution of land and water 
 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. i, impact 3.1). 
 
Issue 4: Management and disposal of obsolete equipment, scrap and tyres 
 
Impact 4.1: Pollution of soil and water 
 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. i, impact 4.1). 
 

ii. Impacts related to air quality 
 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. ii). 
 
iii. Impacts related to noise 

 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. iii). 
 
iv. Impacts related to radiation 

 
Refer to Chapter 8, section 8.13 
 

v. Impacts related to traffic and transport 
 
This impact is considered to be the same for the decommissioning phase as listed above for 
the construction phase (Section 9.4.2, no. v). 
 
9.5 CUMULATIVE IMPACTS 
 

 9.5.1 Cumulative impacts related to the biophysical environment 
 

i. Impacts on surface and groundwater resources 
 
As far as can be determined there are no other existing, planned or reasonably defined 
developments that might result in cumulative impacts, that are recognised as important on 
the basis of scientific concerns or concerns of affected communities, on the on surface and 
groundwater resources. 
 

ii. Impacts on the marine environment 
 
It is likely that there are some cumulative impacts on the marine environment associated 
with this project as this is not the only mining project situated on the Namaqualand coast (to 
the knowledge of the marine specialist there are at least four other seawater intakes for 
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mines in the general area and a further 4 seawater intakes for mariculture operations). 
However, given that these are spread out over approximately 600 km of coast these impacts 
can almost certainly be considered as negligible.  
 
iii. Impacts on flora 

 
Mineral sand mining is a relatively recent undertaking on the West Coast, at least in 
comparison to the long history of diamond mining in the area. The only current operations 
are at Brand se Baai (Namakwa Sands), where the operator Tronox has just applied for a 
5000ha extension to the mining area, which is already about 10 000ha in extent, although 
the actual footprint is about 4,800ha. Tormin has been granted mining rights on the coastal 
section west of the Eskom wind farm at Koekenaap, but this will have little effect on 
terrestrial vegetation. Goliath Gold has prospecting rights on a 30 000ha area between 
Brand se Baai and the Olifants River, and Exxaro has prospecting rights on properties in the 
Groen River area totalling about 10 000ha. Should all these areas (at least 55 000ha) be 
authorised for mineral sand mining it could mean the loss or degradation of about 50% of 
this area (25 000ha), which is the likely footprint of currently natural or largely natural habitat 
that will be affected, assuming that not all the prospecting areas will be mined in their 
entirety. To this needs to be added the proposed mining area for the current Zirco 
application (about 3800ha), taking the total close to 30 000ha. This cumulative impact is 
regarded as significant. 

 
iv. Impacts on fauna 

 
During the construction and operational phase of the project there will be an initial loss of 
faunal biodiversity and suitable habitat. With the rehabilitation program and over time this will 
improve and faunal numbers will increase to original capacity. No long-term cumulative 
faunal impacts could be identify, except for habitat transformation which will be rehabilitated 
to near original state. Conservation planning and creation of faunal corridors needs to be 
incorporated into other mining development plans, to lower the cumulative impacts on fauna. 
 

 9.5.2 Cumulative impacts related to the socio-economic environment 
 
The KLM consists of four wards. The towns of these wards are considered to be the 
proposed mine‘s labour-sending communities (i.e. where most of its labour might be sourced 
from). These towns include: 
 
Ward 1:Koiingnaas, Hondeklipbaai, Soebatsfontein and Spoegrivier 
Ward 2:Garies, Lepelfontein, Klipfontein and Kheis 
Ward 3:Kamieskroon, Kharkams and Tweerivier 
Ward 4:Kamassies, Rooifontein, Nourivier, Leliefontein and Paulshoek 
 
In addition to these towns, two towns on the northern border of the Western Cape Province, 
namely Molsvlei and Stofkraal are also considered as Project-Affected Communities (PACs).  
 
The ward towns of the KLM offer limited employment opportunities, with a high (30.6%) 
unemployment rate. Many communities in this area used to be employed on mines, but have 
subsequently been retrenched as several of these mines have closed, which contributes to 
the area‘s high unemployment rate. The primary employment sector in the area remains the 
mining sector, which is envisaged by the government to experience growth with several 
other mining projects being planned in the area around Garies.   
 
Therefore, the mining project is envisaged to stimulate the district economy. The project has 
the potential to significantly stimulate the local municipal economy and provide local job 
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opportunities to a region deprived thereof. This is directly aligned with the government‘s 
intention for the industry to contribute to economic growth, with the mining sector enabling 
socio-economic development in communities hosting mining projects.  
 
The area where the mine is to be developed is sparsely populated with a low agricultural 
potential and livestock carrying capacity. Since the area is rich in mineral resources, it 
makes sense that the mining sector is expanding in this region, with several mining projects 
in the proposal or operational phase (see section on vegetation cumulative impacts above). 
Closer to the project site, Frontier Rare Earths is in the process of establishing the 
Zandkopsdrift Mine, which will possibly employed around 250-300 people. In addition to the 
mining industry, according to the Municipal Manager of the KLM, Mr Cloete (pers. comm., 
2014), several other development projects are also being planned in the area. These include 
proposals from three wind farm developers for Wind Energy Facilities (WEFs), as well as 
several proposed solar facilities.  
 
Apart from cumulative mining developments, the Kamiesberg Project is proposed in close 
proximity to the 155,000ha Namakwa National Park (NNP) operated by the South African 
National Parks (SANParks). According to a representative from SANParks working at the 
park, Mr van Lente (pers. comm., 2014), it is an important catalyst for tourism in the area. It 
also supports numerous guesthouses, especially since it conserves the area‘s vegetation, 
which brings tourists during the spring time. In light of this, the mine development will have to 
take steps to reduce its possible impact on the park and the area‘s biodiversity, particularly 
since tourism is a key economic sector of the area. Accommodation required by mine for 
non-permanent staff and consultants is likely to boost business tourism in the area, which is 
a growing sector in the tourism industry. On balance, the cumulative impact on tourism is 
likely to be economically positive, as higher occupancy rates can be expected during the 
traditional slow, non-flowering season. 
 
Development and employment are highly needed in the NDM and KLM. The region suffers 
from unemployment, a situation that can be attributed to a lack of local industries and 
investment. As the Kamiesberg Project is being planned alongside the Zandkopsdrift Mine, 
both developments will offer a significant number of employment opportunities. The 
expected increase in employment opportunities could change the current socio-economic 
dynamics of the affected towns, generally through the in-migration of job seekers or 
externally sourced employees. This was also affirmed as an issue for consideration by the 
Municipal Manager of the KLM, Mr Joseph Cloete.  
 

 9.5.3 Cumulative impacts related to cultural heritage 
 
The loss/destruction of archaeological heritage resulting from mining and mining related 
activities; i. e. sites that have been rated as having low (Grade 3C) significance is unlikely to 
result in a significant cumulative impact.  
 
The most effective way of addressing and managing cumulative (archaeological) impacts 
from sites that are located in non-mining areas, is through implementation of a Heritage 
Management Plan (HMP). 
 

 9.5.4 Cumulative impacts related to waste and infrastructure 
 

i. Impacts associated with waste 
 
Local knowledge of waste management practices (Construction and Operational 
phase) - In addition to consideration of direct impacts associated with the production of 
waste streams by the proposed development, it is also necessary to consider the cumulative 



Kamiesberg Project Final Environmental Impact Assessment Report 

EOH Coastal & Environmental Services  399                                       Kamiesberg Project, Namaqualand 

impacts which may manifest as a consequence of multiple large-scale commercial 
developments within the region. With respect to waste management, key considerations are 
the change in the profile of waste streams produced by local communities and awareness of 
local community members about the management wastes. Each of these is discussed in 
more detail below.   
 
Based on available information, there appears to be a lack of well-designed and operated 
waste management infrastructure, including disposal facilities, and recycling initiatives in the 
locality of the project area. The knowledge amongst local community members of the need 
for and best practice regarding management of waste streams is expected to be limited. 
While a limited knowledge of waste management may not pose a significant risk while 
communities subsist largely off agriculture and use of natural resources, the potential risks to 
environmental and human health are expected to increase as communities become more 
affluent and densely populated and the waste profile change to resemble those more 
commonly associated with urban societies. In particular, the quantity of waste may increase 
and waste streams may start to include a greater proportion of non-biodegradable materials 
and even small quantities of hazardous wastes.   
 
It is expected that a significant proportion of the employees at the Kamiesberg Project will 
come from local communities. In addition, other individuals from the same villages may be 
employed at other large-scale developments proposed for the area. Through their 
employment at such operations, these local community members will be trained on a range 
of environmental issues, including the correct management of waste. This knowledge may 
then be transferred to other members of the local communities, thus resulting in a general 
increased awareness of the importance of waste management, and potential opportunities 
for recycling, within the local communities.    
 
Mitigation and Management 
 

 Train all employees on the importance of proper management of waste streams and 
sanitation; 

 Consider options to facilitate improved management of solid waste in local 
communities. This may include allowing local farming communities to dispose of their 
solid wastes at the new landfill facility or training local communities on composting 
techniques. This may be incorporated into an urbanisation plan for the area. 

 Consider involving local communities in waste recycling initiatives if these are 
considered practical within the context of the project. 

 
The development of a knowledge and appreciation of the need for sound waste 
management amongst employees, and subsequent informal dissemination of this knowledge 
into local communities may ultimately, together with the provision of waste management 
infrastructure such as formal temporary storage areas or a landfill (perhaps through an 
urbanisation plan), result in an improved management of waste streams within the local 
communities. As one of the positive impacts would be an enhanced local knowledge, the 
impact may be considered permanent.  
 
Change to waste profiles in the local communities - The proposed development, 
together with others in the region, will elevate the economic profile of the local communities 
and will result in a change in the profile of community waste streams, both in terms of 
quantity and the nature of the wastes. If existing waste management practices are not 
adapted, this could result in potential visual impacts as well as health, safety and 
environmental impacts around the communities. 
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Mitigation and Management 
 

 The mine could assist in the facilitation of the development of an urbanisation plan for 
the local communities; 

 Consider options to facilitate improved management of solid waste in local 
communities. This may include allowing local communities to dispose of their solid 
wastes at the new landfill facility, training local communities on composting 
techniques or investigating and, if considered feasible, supporting recycling 
initiatives. 

 
This cumulative impact would probably be of moderate negative significance without 
mitigation and low negative with mitigation. 
 

ii. Impacts related to air quality 
 
Other mineral sands mining activities along the Namaqua Coast will impact the baseline air 
quality in the vicinity of the Zirco Kamiesberg operations. However, not enough information is 
publically available to be able to quantify the cumulative impact of concurrent mining 
activities. Assuming other mining activities occur within, or near the boundary of the 
modelling domain and follow a similar process to that used for the Kamiesberg assessment, 
it is likely that particulate concentrations may be negatively impacted. The highest risk of 
cumulative impacts will be where mining activities occur on either side of a mining rights 
boundary, simultaneously. Similarly the use of the district road for product haulage by 
multiple parties would negatively impact particulate concentrations along the length of the 
road 

iii. Impacts related to radiation 
 
Refer to Chapter 8, section 8.13 
 
iv. Impacts related to traffic and transport 

 
The only known development in the general project area that could contribute significant 
additional volumes of road traffic is the Frontier Rare Earths mine at Zandkopsdrift, situated 
some 35km south-east of the Kamiesburg project.  
 
Frontier plans to commence production from Zandkopsdrift in 2015 at a rate of 20 000 
tonnes of separated rare earths per annum. Ore will be processed at Zandkopsdrift and the 
resulting 99% pure mixed rare earth carbonate transported by road to a separation plant to 
be constructed at Saldanha. The tonnage of mixed rare earth carbonate to be transported 
between the mine and Saldanha will be slightly more than 20 000tpa. This is a small fraction 
– around 4% - of the 570 000tpa of product from the Kamiesberg project, and the cumulative 
impacts of heavy vehicles on the N7 and provincial roads is expected to be negligible. 
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10. THE EFFECTS OF THE KAMIESBERG PROJECT ON GLOBAL 
CLIMATE CHANGE 

 
This chapter deals with climate change as it relates to the Kamiesberg Project. Climate 
generally induces change to physical and biological systems and the adverse change in the 
global and regional climate scenarios can exert considerable stress on a country and 
region‘s vulnerable sector, specifically those who rely heavily on ecological resources. This 
chapter will describe the climate change scenario in South Africa and assess the potential 
contribution of the Kamiesberg Project to climate change and the impacts thereof on local 
ecological and social systems. 
 
10.1 CLIMATE CHANGE: CAUSE AND EFFECT 
 
Climate change is a long-term change in the statistical distribution of weather patterns over 
periods of time that range from decades to millions of years. Fluctuations in the weather 
patterns in periods shorter than a few decades, such as El Niño, do not represent climate 
change. According to the Intergovernmental Panel on Climate Change (IPCC), climate 
change refers to any change in climate over time, whether due to natural variability or as a 
result of anthropogenic activity. This usage differs from that in the UN Framework 
Convention on Climate Change (UNFCCC), where climate change refers to a change of 
climate that is attributed directly or indirectly to human activity that alters the composition of 
the global atmosphere and that is in addition to natural climate variability observed over 
comparable time periods (IPCC Summary for Policymakers, 2007). 
 
The change in climate is generally attributed to the change in the atmospheric gaseous 
composition and this could be enhanced by anthropogenic sources of greenhouse gas 
(GHG). The increased concentrations of GHG (including water vapour, carbon dioxide, 
methane, nitrous oxide, and ozone) produce global warming that affects long-term climate, 
with potential impacts, both negative and positive, on humanity in the foreseeable future. 
 
Concern over the anthropogenic factors relates primarily to emissions from fossil fuel 
combustion and the removal of vegetation due to land use changes. Vegetation can provide 
an important sink for atmospheric carbon as physiological processes performed by the 
plants convert atmospheric carbon dioxide into plant tissue. In the case of longer-lived tree 
species, this process can result in large amounts of carbon being sequestered (―locked 
away‖) for a number of years. Based on this process, protection of vegetation or 
afforestation can help to mitigate the potential impact of anthropogenic atmospheric releases 
on climate change. However, conversely, destruction of vegetation (such as would be 
associated with clearing of land) could result in the release of significant quantities of carbon 
dioxide and, potentially, other GHG to the atmosphere.   
 
Based on available information, climate change may influence key climate variables such as 
temperature, precipitation, sea level and the frequency of extreme weather events. This, in 
turn, may manifest as changes to rainfall patterns, increased frequency of flooding and 
droughts and loss of coastal land as a result of higher sea levels. Such changes may have 
significant ecological and socio-economic consequences. 
 
It should be noted, however, that not all impacts of climate change will have adverse effects. 
While some parts of the world experience more frequent or severe droughts, floods or 
significant sea level rise, in other places such as the sub-arctic, which may become more 
habitable, crop yields may increase due to the fertilising effects of CO2 and longer growing 
seasons. However, the likely fast rate of change will result in an increased pressure on 
diminishing natural resources creating problems such as substantial damage to 
infrastructure and extinction of indigenous life forms with slow adaptation rates. 
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Globally, the implementation of a low carbon economy is proposed as a means to avoid 
catastrophic climate change, and as a precursor to an ideal, zero carbon society. 
 
10.2 PREDICTED MANIFESTATIONS OF CLIMATE CHANGE IN SOUTH AFRICA 
 
South Africa is a Non-Annex I country and is not required to reduce its emissions of 
greenhouse gases. However, its economy is heavily dependent on fossil fuel and the country 
can be judged to be a significant emitter due to the relatively high values that can be derived 
for emissions intensity and emissions per capita. Such calculations put South Africa as one 
of the world's top 15 most energy intensive economies, with a significant contribution to 
greenhouse emissions at a continental level and as such contributing to climate change 
impacts. 
 
According to the 17th Conference of the Parties (COP17 2011), predictable measurable 
Climate Change manifestations in South Africa may include: 
 

 Warming of the coastal regions by around 1-2°C by about 2050 and around 3-4°C by 
about 2100; 

 Warming of the interior regions by around 3-4°C by about 2050 and around 6-7°C by 
about 2100; 

 Significant changes in rainfall patterns coupled with increased evaporation will result 
in significant changes in respect of water availability, e.g. the western side of the 
country is likely to experience significant reductions in the flow of streams in the 
region; 

 Biodiversity will be severely impacted, especially the grasslands, fynbos and 
succulent Karoo where a high level of extinction is predicted; 

 Small scale and homestead farmers in dry lands are most vulnerable to climate 
change and although intensive irrigated agriculture is better off than these farmers, 
irrigated lands remain vulnerable to reductions in available water; 

 Some predictions suggest that maize production in summer rainfall areas and fruit 
and cereal production in winter rainfall areas may be badly affected; 

 Commercial forestry is vulnerable to an increased frequency of wildfires and changes 
in available water in south-western regions; 

 Alien invasive plant species are likely to spread more and have an ever-increasing 
negative impact on water resources; 

 Increase in the vulnerability and exacerbated health threats resulting from climate 
change; 

 There will be an increase in the frequency and severity of extreme weather events. 
Damage costs due to extreme weather-related events (flooding, fire, storms and 
drought) have already been conservatively estimated at being roughly 1 billion rand 
per year between 2000 and 2009. 

 
Measurable changes in climate can be expected to have significant effects on various 
sectors of South African society and the economy. These potential impacts have been 
explored in the South African Country Studies for a time horizon of 50 years, using a series 
of general circulation model (GCM) simulations (DEAT 2004). According to the findings, 
health impacts can be expected from increases in temperature and changes in rainfall 
patterns. These include an increase in the occurrence of strokes, skin rashes, dehydration 
and the incidence of non-melanoma skin cancers. As a result of ecosystem changes, climate 
change may also bring about indirect health impacts such as an increase in the incidence of 
water-borne diseases. The occurrence of vector-borne diseases such as malaria could also 
increase if there is a significant extension of the malaria prone areas, as has been predicted 
in the projected climate change scenarios for South Africa as presented in the first national 
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communication. 
 
With regard to water resources, South Africa‘s rainfall is already highly variable in spatial 
distribution and unpredictable, both within and between years. Much of the country is arid or 
semi-arid and the whole country is subject to droughts and floods. Bulk water supplies are 
largely provided via a system of large storage dams and inter-basin water transfer schemes 
and such infrastructure takes years to develop. Thus a reduction in the amount or reliability 
of rainfall, or an increase in evaporation would exacerbate the already serious lack of 
surface and ground water resources. Water availability in the arid and semi-arid regions, 
which cover nearly half of South Africa, is particularly sensitive to changes in precipitation. 
Desertification, which is already a problem in South Africa, could be exacerbated by climate 
change. Furthermore, climate change may alter the magnitude, timing and distribution of 
storms that produce flood events. 
 
Biodiversity is important for South Africa because of its key role in maintaining ecosystem 
functioning, its proven economic value for tourism and its role in supporting subsistence 
lifestyles. Climate change modelling suggests a reduction of the area covered by the current 
biomes by up to 55% in the next 50 years. The largest losses are predicted to occur in the 
western, central and northern parts of the country. Species composition is expected to 
change, which may also lead to significant changes in the vegetation structure in some 
biomes, and, in some extreme cases, even leading to total species loss. With regard to 
animal taxa, climate modelling predicts that most animal species will become increasingly 
concentrated in the proximity of the higher altitude eastern escarpment regions, with 
significant losses in the arid regions of the country. Some species are predicted to become 
extinct. 
 
Marine biodiversity is not expected to be impacted by the predicted ranges for rise in sea 
level. However, the predicted rise in sea surface temperature would result in the migration of 
species residing along the coast. Further, the changes in sea temperature may increase the 
intensity and frequency of upwelling events. This would cause alterations of near-shore 
currents, which can be expected to have the most significant impact on rocky shore 
ecosystems in South Africa. The nutrient and larval supply to the coast would be affected, 
thus influencing the community structures. In addition, studies have indicated that there 
would be an increase in the occurrences of the harmful ‗red tide‘ events on the west coast 
which cause mass mortalities of fish, shellfish, marine mammals, seabirds and other 
animals, and can result in illness and death in persons who eat contaminated seafood. 
 
10.3 CLIMATIC ISSUES POSSIBLY EXACERBATED BY THE KAMIESBERG PROJECT 
 
Climate change issues are of global concern and all anthropogenic activities contribute to 
climate change. Due to the global nature of climate change, it is not possible to describe 
climate change impacts in the same way as other impacts described in the previous chapter. 
The purpose of this section is therefore to discuss the potential impacts of global climate 
change on the study area, and how the proposed Kamiesberg Project could contribute to 
climate change as well as exacerbate or mitigate expected manifestations thereof. Where 
possible, mitigation measures to counter negative impacts or enhance positive impacts are 
suggested. 
 

 10.3.1 Issue 1: Loss of ecosystem goods and services 
 
The Kamiesberg Project will result in the temporary loss of approximately 3 400 ha of natural 
vegetation in the first 20 years of mining.  
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Loss of Carbon Stock 
 
Vegetation can act as an important carbon sink. If cleared vegetation is either burned or 
allowed to decompose, the carbon stored within the plant material will be released as carbon 
dioxide, thereby eliminating any future carbon storage potential of these plants while at the 
same time, releasing additional carbon dioxide to the atmosphere. However, this needs to be 
put in context specific to the project site. A large portion of the vegetation is made up of 
annual plant species. Since these plants grow and then die within a year they don‘t function 
as carbon sinks and therefore don‘t contribute towards sequestering carbon. The only 
species that will be relevant are the dwarf shrubs and even then their effectiveness as 
carbon sinks, compared to areas covered in thicket and forest, is questionable. 
 
The following mitigation measures should be implemented by the Kamiesberg Project to 
mitigate against the climate change impacts of the loss of habitat:  
 

 As far as possible, minimise clearing of vegetation. 

 Educate employees about conservation of vegetation resources; 

 Maintain vegetation in drainage lines to reduce loss of soil by erosion in the event of 
increased rainfall; 

 Minimise vegetation clearing ahead of the mine path so as to minimise erosion and 
pressure on vegetation and related resources; and 

 Prepare a detailed rehabilitation strategy that takes into consideration the likely 
impacts of climate change.  

 
 10.3.2 Issue 2: Energy Consumption 

 
In addition to the potential climate change-related impacts associated with the clearing of 
vegetation, the consumption of fossil fuels, whether directly as fuel or indirectly through the 
use of electricity from non-renewable sources, will also contribute to climate change.  
 
According to the IFC‘s Performance Standard 3 (2012), the production of more than 25 000 
tonnes of CO2-equivalents annually by a development should be regarded as significant. 
Based on an estimated diesel consumption of 4 million litres/annum during the initial stages 
of the operational phase and an increase to 5 million litres/annum by year 16 as the mining 
rate increases to 1,875 tph and an emissions factor of 2.63 kg CO2 e/L diesel, fuel 
consumption alone is therefore likely to equate to 10,520 (initial stage of mining) and 13,150 
(by year 16) tonnes of CO2-equivalents per annum, respectively. The annual power 
consumption for the project is estimated at 10.3 MW, increasing to 13.3 MW when the 
mining rate increases to 1,875 tph. Based on these values and an emmissions factor of 0.99 
tons CO2e/MWh (ESKOM), power usuage will equate to 89,325 (initial stage of mining) and 
115,342 (by year 16) tonnes of CO2-equivalents per annum, respectively. The CO2 
emissions will thus exceed the IFC threshold and be regarded as a significant contribution to 
CO2 emissions. As such, it is recommended that a carbon footprint be established for the 
facility within the first year of operation. This must take into consideration the loss of 
vegetation. Thereafter it will be necessary to develop a greenhouse gas management plan 
for the operation with the specific intention of reducing GHG emissions as far as practicable.  
 
Potential mitigation measures could include:  
 

 Quantification of GHG emissions must be conducted annually in accordance with 
internationally recognized methodologies and good practice; 

 Committing to efficient use of energy through the environmental policy;  

 Correctly sizing motors and pumps and use of adjustable speed drives in applications 
with highly variable load requirements;  
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 Actively considering and, where practical, implementing measures to reduce energy 
consumption of the development. This may include the installation of solar water 
heaters; 

 Ensuring that all machinery, including vehicles, are well maintained;  

 An Operating procedure for carbon management, including key performance targets, 
should be designed and implemented. This should include the management of re-
vegetated areas (as carbon sink) for carbon offsetting measures;  

 Development and implementation of an Energy Management Plan for the facility; and 

 Consideration of carbon sequestration potential when developing the rehabilitation 
strategy for the facility.  
 

 10.3.3 Issue 3: Health Impacts 
 
It has been predicted that climate change will influence the prevalence of certain diseases 
such as an increase in the occurrence of strokes, skin rashes, dehydration and the incidence 
of non-melanoma skin cancers. As a result of ecosystem changes, climate change may also 
bring about indirect health impacts such as an increase in the incidence of water-borne 
diseases. The occurrence of vector-borne diseases such as malaria could also increase if 
there is a significant extension of the malaria prone areas, as has been predicted in the 
projected climate change scenarios for South Africa as presented in the first national 
communication. 
 
Potential mitigation measures could include: 
 

 Take steps to improve awareness of vector-borne health risks amongst employees 
and local communities; 

 Develop an integrated pest management plan for the facility that includes vectors for 
disease; 

 Implement necessary procedures to minimise the presence of stagnant water on the 
site.  

 
 10.3.4 Issue 4: Waste Management 

 
Landfill Biogas Production 
 
About 99% of landfill gas is comprised of methane (CH4) and carbon dioxide (CO2) which are 
primarily of concern due to their being greenhouse gases (GHG). These biogases are 
produced through the natural process of bacterial decomposition of organic waste under 
anaerobic conditions. Studies indicate that over 200 compounds can be encountered in a 
landfill site and these include highly odorous compounds such as limonene, xylene, ethyl 
benzene, propyl benzenes and butyl benzenes, which have been found to be common to 
municipal and industrial waste sites, and appear to be produced consistently by the waste 
(State of the Environment: DEA, 2010). 
 
Landfill CH4 has historically been the largest source of GHG emissions from the waste 
sector. Global CH4 emissions from landfills are estimated to be 500 – 800 MtCO2-eq/yr (US 
EPA, 2006) and a total of 8.09 MtCO2-eq was estimated as being generated from landfills in 
South Africa for the year 2000 (Greenhouse gas Inventory; DEA, 2009). According to the 
IPCC (2006), the growth in landfill emissions has diminished during the last 20 years due to 
increased rates of landfill CH4 recovery and decreased rates of landfilling in the developed 
countries. The same cannot be said for developing countries such as South Africa which 
registered a considerable increase approximately 71% in CH4 emission from 1990 to 2000. 
The increasing quantity of CH4 emissions from landfills is reasoned to be a direct 
consequence of the high rate of waste generation which itself is a consequence of the 
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rapidly increasing population in the urban areas of the country (State of the Environment: 
DEA, 2010). This trend is likely to continue as waste disposal by landfill remains the 
predominant means of managing waste in South Africa (Gauteng Waste Management 
Forum, 2013). 
 
Potential mitigation measures could include: 
 

 Reducing the amount of biodegradable waste to landfill by implementing the waste 
management hierarchy – prevention, reduction, re-use, recovery, recycling, disposal; 

 Developing landfill with inclusion of engineering designs for harvesting the CH4 
biogas as renewable energy; and 

 Landfill site must be sited, designed and operated to international standards (EHS 
Guidelines for Waste Management Facilities 2007 and EPA 2000) in order to isolate 
the wastes and prevent environmental contamination and GHG emission. 
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11. CONCLUSIONS AND RECOMMENDATIONS 
 
11.1 SUMMARY OF THE KEY FINDINGS OF THE EIA 
 
The main areas of concern are considered to be the ecological sensitivity of the site and to a 
lesser extent cultural heritage. In terms of vegetation, the following sensitive sites where 
identified: 
 
Wetlands and rivers  
 
Wetland and rivers constitute features of conservation concern as they are important 
process areas, especially in arid environs. They are essential for ecosystem functioning and 
process, and provide niche habitats for a variety of plants and animals. These areas have a 
VERY HIGH sensitivity.  
 
The Groen River and Bitter River occur on either side of the project‘s boundaries. These 
rivers are ephemeral in nature and support riparian vegetation which is important for several 
bird species. They have been identified as critical biodiversity areas and must be conserved 
and maintained as far as possible. As these water courses are not particularly close to the 
proposed footprint of the mine, they are not likely to be directly affected by it, and their 
functioning should remain relatively intact, provided that there is no groundwater abstraction 
.  
 
Some small drainage lines are present in the eastern section of Leeuvlei. These wetland 
areas also constitute process areas even though they are seasonal, often dry, and do not 
have specific wetland vegetation. These areas need to be avoided , and consequently they 
have been included in the proposed corridor, as described earlier (refer to Figure 11.1).  
 
Steep slopes, rocky areas and areas with shallow soils  
 
These important features are of conservation concern as they are difficult to rehabilitate and 
are easily affected by changes in land use, with erosion being an important impact factor. 
They also support unique assemblages of dwarf succulents and bulbs, and are important 
reptile habitats. They exist throughout the eastern section of Leeuvlei in the Klipkoppe 
shrubland vegetation. It is recommended that these areas are excluded from the mining 
footprint in order to maintain niche habitats for reptiles and plant biodiversity, as well as high 
insect and bird diversity in the rainy season. The extensive calcrete outcrops south of 
Soutfontein are similarly important reptile habitats, and also support the rare Dicrocaulon 
ramulosum vygie. This is the only part of the study area in which this species occurs. Due to 
this sensitivity the majority of the areas identified as Klipkop Shrubland (91 %) have been 
incorporated into an ecological corridor (Figure 11.1) and thus will not be impacted on by 
mining activities or the construction of associated infrastructure. Only a small portion of this 
vegetation type (9 %) will be impacted by mining activities in the southern section of 
Leeuvlei. 
 
Sand Fynbos 
 
Significant concentrations of populations of plant SCC (>10 species) have resulted in areas 
been classified  as High ecological sensitivity, and this is the primary reason for the 
identification of the Northern Sand Fynbos as an area of High sensitivity.  
 
Sixty five percent (65% or 15 SCC) of the 23 SCC in the study area are found within the 
Namaqualand Sand Fynbos, which is also one of the primary target habitats for mining 
operations. All 15 SCC known from the Sand Fynbos are found within the northern Sand 
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Fynbos, including all the most localised species, and the two undescribed species (Elegia 
and Lachenalia). All 15 SCC known from the Sand Fynbos in the study area are found within 
the proposed mining area, but none are restricted to this area, and all are present either in 
the northwestern or northeastern corners of Roode Heuwel - that are not part of the 
proposed mining area – and these areas should thus serve as critical offset conservation 
areas should mining proceed. Each of these ―conservation corners‖ is about 900ha in extent, 
and the northwestern one is adjacent to the Namaqua National Park. It is important to note 
that of the 15 SCC that occur within this area, 10 species have a distribution of 5% or less of 
the known population within the prospecting area and for this reason the sensitivity of this 
area is rated as HIGH, and not VERY HIGH . In addition to this, 54.5% of the northern Sand 
Fynbos has been incorporated into the proposed ecological corridor and thus will not be 
impacted upon. 
 
Based on additional surveys undertaken outside of the prospecting area, only 2 of the SCC 
(Agathosma elata and Leucoptera nodosa) have more than 10% of the known population 
located within the mining area. In addition to these two species, three other species, 
Argyrolobium velutinum, Elegia sp nov and Lampranthus procumbens have more than 10% 
of the known population located within the prospecting area. The following should however 
be noted:  
 

 Agathosma elata - 10% of known population within the mining area, with  the 
majority of this species (75%) incorporated into the proposed ecological corridors  

 Elegia sp. Nov - 30% of known population occurs within the prospecting area, 
with  the entire population included in the proposed ecological corridor.  

 Lampranthus procumbens - 20% of known population occurs within the mining 
area and 10% within the prospecting area, with more than a third (35%) of this 
population included in the proposed corridor. This species is widely spread 
outside of the prospecting area.  

 Leucoptera nodosa - 20% of known population occurs within the prospecting 
area,  with the main population of Leucoptera nodosa, and a buffer of 100m 
incorporated into the proposed ecological corridors.  

 Argyrolobium velutinum - 20% of known population occurs within the prospecting 
area, but this species was found in all major areas surveyed in and outside the 
prospecting area, but typically widely scattered in Sand Fynbos.  

 
Based on the above, it can be concluded that the majority of the populations of the SCC that 
are present within the prospecting area have been incorporated into an ecological corridor 
that will be protected from any development. 
 
Quartz patches  
 
Quartz patches usually harbour many interesting and unusual species (as they are stable 
and cooler), but the ones near the Outeep river (on Leeuvlei) proved to be exceptionally 
interesting. Two completely new vygie species were discovered here, and to date these 
species are only known from this single 5ha area (nearby quartz patches were checked), 
and may in fact occur nowhere else. In addition to these major finds there were three other 
SCC in this habitat, and there may also be others that were not found. This area has a Very 
High conservation value and sensitivity and has accordingly been included into an ecological 
corridor (Figure 11.2).  
 
To summarize, of the 23 SCC identified within the prospecting area, 6 occur within the area 
classified as hardeveld. These species are Phyllobolus tenuiflorus, Pelargonium caroli-
henrici, Othonna lepidocaulis, Jacobsenia sp nov, Cheiridopsis sp nov and Aloe krapohliana. 
Two of these species, Jacobsenia sp nov and Cheiridopsis sp nov are undescribed and 
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100% of the known population occurs within the prospecting area. As shown in Figure 11.2 
these species are limited to the area identified as Outeep Quartz which have been 
incorporated (in its entirety) into the proposed ecological corridor and thus will not be 
impacted on by the proposed development. 
 
Main population of Leucoptera nodosa 
 
The main population of Leucoptera nodosa, and a buffer of 100m, has been given a Very 
High sensitivity as this area supports more than 50% of the total known population (>100 
plants) of this Vulnerable and rare species. This population, including the buffer area have 
been incorporated into the proposed ecological corridor . 
  
The proposed corridors incorporate the following sensitive areas (please refer to Figures 
11.1):  

 54% of the northern sand fynbos  

 100% of the Outeep Quartz  

 91% Klipkop Shrubland  

 The Bitter River  

 The Groen River (with the exception of the area where the pipeline and servitude 

crosses the Groen River)  

 Small drainage lines are present in the eastern section of Leeuvlei  

 The Outeep River (tributary of the Bitter River)  

 100% Soutfontein Calcrete  

 100% of the main population of Leucoptera nodosa  

 
An additional north-south corridor will be required to protect Namaqualand Sand Fynbos, as 
this vegetation type has a north – south regional distribution, through the western half of the 
study area (mainly on Roode Heuwel), and it is part of a largely continuous strip of habitat 
that runs from northeast of Hondeklipbaai in the north to the Olifants River in the south. 
However, due to the progressive nature of the rehabilitation process, there will always be a 
corridor from north to south through the project area. For the first 5 years of mining, 
rehabilitation must focus on the years 1-4 area to ensure that at least one 300m wide north – 
south ecological corridor can be re-instated. This will necessitate leaving a portion of the 
year 20 mining area in an undisturbed state along the western edge of the project area, to 
ensure there is a north-south linkage.  Based on the mine path provided a permanent 
corridor along the western edge of the project site is not required as long as there is always 
a link between the northern and southern borders of the project site. This link would, in any 
event, be provided by the portion of land to the west of Roode Heuvel, as it is highly unlikely 
any mining will take place in the next 5 years, since exploration and project development 
activities in this area have been limited, and 5 years is approximately how long it would take 
to get a project up and running from scratch. 
 
Rehabilitation 
Due to the sensitivity of the site (taking mitigation measures in account), it is recommended 
that the prospecting area referred to as Roode Heuvel, which has been identified by the 
ecologists as an area of high sensitivity is rehabilitated back to its natural state throughout 
the life of mine and post closure and that the land is offered to Namaqua National Park 
(NNP) for incorporation. This will tie in with the expansion stategy for the NNP as discussed 
previously, of which the intention is to include the western portion of Roode Heuvel into the 
NNP footprint. Should the NNP decline the offer of incorporating this area, a biodiversity 
offset should be sought within close proximity to the proposed development and the land 
post-closure rehabilitated back to agricultural land. 
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In addition to the above, it is recommended that the prospecting areas identified as Sabies 
and Leeuvlei are rehabilitated back to agricultural land if mined in the future and the land 
purchased by Zirco, as the majority of the area has been identified to be of low to moderate 
sensitivity. Areas of conservation concern within the borders of these prospecting areas 
have been incorporated into the proposed ecological corridors and will not be impacted upon 
by the project.  
 
Cultural Heritage 
 
In terms of cultural heritage, 18 sites have been identified within the prospecting area that 
require mitigation. Of these 18 sites, half have been incorporated into the ecological 
corridors (please refer to Figure 11.3). Mitigation at the remainder of the sites is easily and 
the impact on these are thus considered to be of low significance. 
 
Socio-economic considerations 
 
The mine site is not in close proximity to any small towns, with the small town of Garies 
located 35km to the southwest.  
Issues and impacts pertaining to the farm-owners who will lose their land relate to land 
acquisition, which will affect the economic viability of remaining farm titles (should some 
farmers decide to remain on their land). As sheep farming is one of the major income 
sources for these farmers, many owners were concerned that the mine would reduce their 
income-earning capacity. The proponent will compensate landowners above the land‘s 
commercial value ans it is argued that, from an economic viability perspective, compensation 
should allow farmers to either invest in their remaining land, or buy alternative land. This is 
therefore seen as having a positive impact on affected farmers.   
 
Many farm-owners‘ land has been in their families for several decades. This reinforces their 
attachment to the land from a cultural and individual perspective, and impacts related to the 
landowners‘ sense of land attachment is the most significant impact rated in the social 
impact assessment, as there are no mitigation measures for this impact.  
 
A different set of impacts have been recorded from a labour-sending community perspective. 
As these communities are relatively far from the proposed mine site, issues relate more to 
Local Economic Development (LED), employment provision and a concern over an influx of 
job-seekers and outside workers. The data reveals that the project is highly desired from 
employment benefits and community development perspectives. No community member 
was opposed to the project.  
 
However, influx and community expansion are listed as significant impacts as there is a 
concern amongst community members that social pathologies in the communities (such as 
substance-abuse, crime etc.) might increase in response to community expansion and the 
influx of ‘outsiders‘. These are major impacts and a central mitigation measure is the 
development of a Corporate Social Responsibility (CSR) Programme based on the outcome 
of a community needs analysis.  
 
The project could ultimately uplift communities, which are in need of employment, skills 
transfer and learnership opportunities. Through the mine‘s Social and Labour Plan (SLP), 
local communites could be supported with LED projects and possibly basic social service 
provision. 
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Figure 11.1: Vegetation map and ecological corridors 
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Figure 11.2: Distribution of SCC and ecological corridors 
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Figure 11.3: Heritage resources that require mitigation in and outside the project affected area 
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Table 13.1: Residual impacts as a result of the construction phase 

 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

BIOPHYSICAL IMPACTS 

Impacts on topography and geology Long Term Localised Slight LOW - N/A N/A 

Soil profile disturbance Short Term Localised Severe MODERATE Slight LOW 

Soil erosion Long Term Study Area Severe HIGH Moderate  MODERATE 

Groundwater abstraction Long term Local Moderate LOW Slight LOW 

Impacts on groundwater of pollution 
by contaminants 

Short Term Study Area Severe MODERATE Moderate LOW 

Impact on surface water of 
groundwater abstraction from the 
Groenrivier valley 

N/A N/A N/A NO IMPACT 

Impacts of river crossing 
infrastructure 

Short Term Local Moderate MODERATE Slight LOW 

Direct losses of intertidal and 
infratidal biota 

Medium term Localised Moderate MODERATE Slight LOW 

Barotrauma of marine fauna as a 
result of blasting 

Short term Regional Severe MODERATE Slight LOW 

Impaired water quality impacts to 
marine fauna 

Short term Regional Severe LOW Slight LOW 

Litter during construction Medium term Localised Moderate MODERATE Moderate LOW 

Loss of Strandveld (Namaqualand 
Strandveld) 

Permanent 
Localised, within 

Study Area 
Moderate MODERATE Moderate 

LOW TO 
MODERATE 

Loss of Sand Fynbos (Namaqualand 
Sand Fynbos) 

Permanent 
Localised, within 

Study Area 
Fairly Minor 

LOW TO 
MODERATE 

Minor LOW 

Loss of Heuweltjieveld 
(Namaqualand Heuweltjieveld) 

Temporary to 
Permanent 

Study Area Low LOW  Low LOW  

Loss of Riparian Vegetation 
(Namaqualand Riviere) 

Temporary Study Area Minor LOW  Minor LOW  

Loss of Klipkop Shrubland 
(Namaqualand Klipkoppe 
Shrubland) 

Temporary Study Area Minor LOW  Minor LOW  

Loss of Seashore Dunes Permanent Study Area Moderate 
LOW TO 

MODERATE  
Low LOW 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

Loss of Coastal Duneveld Permanent Study Area 
Low - 

Moderate 
LOW TO 

MODERATE  
Low LOW 

Loss of Species of Conservation 
Concern 

Permanent Study Area Moderate MODERATE  
Low - 

Moderate 
LOW 

Fragmentation of vegetation and 
edge effects 

Permanent Study Area Minor LOW  Minor LOW  

Loss of Amphibian Diversity Medium term Localised Moderate LOW Slight LOW 

Loss of Reptile Diversity Medium term Study Area Moderate MODERATE Moderate LOW 

Loss of Bird Diversity Medium term Study Area Moderate LOW Slight LOW 

Loss of Mammal Diversity Medium term Study Area Moderate MODERATE Moderate LOW 

Loss of Species of Conservation 
Concern 

Long term Regional Severe HIGH Moderate MODERATE 

Impacts on fauna due to habitat 
fragmentation and habitat loss 

Long term Regional Severe HIGH Moderate MODERATE 

Faunal impacts from dust Short term Study Area Severe MODERATE Slight LOW 

Disruption to fauna from increased 
noise levels 

Short term Study Area Severe LOW Moderate LOW 

Visual intrusion on views of sensitive 
visual receptors due to mine 
construction 

Short term Study area Moderate MODERATE Slight LOW 

SOCIO-ECONOMIC IMPACTS 

Community expansions and 
increased burdens on service 
delivery and cost of living: 

Short Term  Study Area Moderate  MODERATE 
Slightly 

Beneficial  
MODERATE + 

Increased community conflicts due 
to differential benefits between local 
labour and outside workers 

Short Term  Study Area Severe HIGH Slight  LOW 

Increased social pathologies Short Term  Study Area Very Severe HIGH Severe LOW 

The use of security personnel for 
mine access control   

Short Term Study Area Severe LOW N/A N/A 

Assisting with housing requirements 
in Garies 

Long Term  Localised 
Slightly 

Beneficial  
MODERATE + 

Very 
Beneficial  

HIGH + 

Assisting with local economic 
development 

Medium Term   Study Area 
Moderately 
Beneficial  

MODERATE + 
Very 

Beneficial  
HIGH + 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

Upgrading of roads Long Term  Study Area  
Slight 

Beneficial 
LOW + 

Slightly 
Beneficial  

LOW + 

Economic viability of remaining 
unaffected land   

N/A  N/A N/A N/A Slight MODERATE + 

Employing local labour Short Term Study Area 
Slightly 

Beneficial 
LOW +  

Very 
Beneficial 

HIGH + 

Developing and supporting local 
businesses 

Short Term Regional 
Slightly 

Beneficial  
LOW  

Very 
Beneficial 

HIGH + 

Skills training and further training 
opportunities       

N/A N/A N/A N/A Beneficial  HIGH + 

Effects on farm-owners‘ place 
attachment 

Long Term  Study Area Severe HIGH N/A N/A 

Effects on the area‘s tourism 
industry 

Medium Term  Localised  
Slight 

Beneficial  
LOW + 

Slight 
Beneficial  

LOW  + 

EHA #2: Acute respiratory infections 
and respiratory effects from housing 

Medium Term  Regional Severe  HIGH 
Moderate 
Beneficial 

MODERATE + 

EHA #4: Sexually-Transmitted 
Infections, Including HIV/AIDS 

Permanent  Regional Very Severe  VERY HIGH 
Moderate 
Beneficial 

MODERATE + 

EHA #5: Soil-, water- and waste-
related diseases 

Medium Term Regional Severe  HIGH 
Moderate 
Beneficial 

MODERATE + 

EHA #6: Food- and nutrition-related 
issues 

Medium Term Study Area Severe  MODERATE 
Moderate 
Beneficial 

LOW + 

EHA#7: Accidents/Injuries Long Term Study Area Severe  HIGH 
Moderate 
Beneficial 

MODERATE + 

EHA #8: Exposure to potentially 
hazardous materials, noise and 
malodours 

Permanent Study Area Moderate  MODERATE Moderate  LOW 

EHA #9: Social determinants of 
health 

Medium Term Study Area Severe MODERATE 
Moderate 
Beneficial  

MODERATE + 

EHA #9: Social determinants of 
health (social cohesion and well-
being) 

Medium Term Regional Severe HIGH 
Moderate 
Beneficial  

MODERATE + 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

EHA #12: Non-Communicable 
Diseases 

Long Term Regional Severe HIGH 
Moderate 
Beneficial  

 
 

MODERATE + 
 
 
 

ECONOMIC IMPACTS 

Impact on tourism Short Term Study Area Moderate MODERATE Slight LOW 

Impact on landowners Short Term Study Area Moderate MODERATE Slight LOW 

Impact of project related expenditure Short Term  Regional 
Moderately 
Beneficial 

MODERATE 
+ve 

Moderately 
Beneficial 

MODERATE 
+ve 

CULTURAL HERITAGE IMPACTS 

Proposed seawater intake, pump 
station and pipeline 

Long Term Study Area Severe MODERATE Low LOW 

IMAPCTS ASSOCIATED WITH WASTE INFRASTRUCTURE AND PROCESS RELATED ISSUES 

Pollution of land and water 
(General wastes) 

Long term Study area 
Moderately 

Severe 
MODERATE Slight LOW 

Pollution of land and water 
(Hazardous wastes) 

Permanent  District Very Severe HIGH Moderate MODERATE 

Nuisance impact (Production of 
odours, visual impact and attraction 
of pest and vermin) 

Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Pollution of soil and water Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Health impacts to employees and 
communities 

Long term District Severe MODERATE Slight LOW 

Nuisance impacts (odour and flies) Short Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Pollution of land and water Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Pollution of soil and water Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Impacts related to air quality Short Term Study Area Severe LOW N/A N/A 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

Impacts related to noise There are currently no impacts related to this issue. 

Impacts related to radiation Refer to Chapter 8, section 8.13 

Increased risk of vehicle collisions 
and personal injuries 

Short Term Study Area Severe HIGH Severe MODERATE 

Increased dust generation Short Term Study Area Severe MODERATE Slight LOW 

Disruption of traffic flows on the N7 Short Term Regional Slight LOW Slight LOW 

Disruption of traffic flows on 
provincial roads 

Short Term Regional Moderate MODERATE Slight LOW 

Disruption of traffic flows on the N7 
and provincial roads 

Very Short Term Regional Moderate MODERATE Low LOW 

 

Table 13.2: Residual impacts as a result of the operational phase 

 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

BIOPHYSICAL IMPACTS 

Changes to topography Long term Study Area Definite MODERATE Definite LOW 

The occupation of the land by a 
mining activity and associated 
infrastructure  

Medium term Study Area Severe  HIGH Moderate  MODERATE 

The existence of hard surfaces Permanent Study Area Moderate HIGH Slight LOW 

Mining activities may cause 
increased sediment load 

Long term Study area Moderate  MODERATE Slight LOW 

Mining activities will result in various 
vegetation types being cleared 

Permanent  Study Area Very severe HIGH Moderate  LOW 

Loss of water (ground and surface 
water) as a result of mining activities 

Permanent Study area Very Severe HIGH Moderate  MODERATE 

Impacts on groundwater of the 
tailings storage facility and backfill 

Permanent Study area Very Severe HIGH Moderate MODERATE 

Impacts on groundwater of 
groundwater abstraction 

Long term Local Moderate LOW Slight LOW 

Impacts on groundwater of pollution 
by contaminants 

Long Term Study Area Severe HIGH Moderate  LOW 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

Impacts on surface water of the 
tailings storage facility and backfill 

Permanent Local Slight LOW Slight LOW 

Impact on surface water of 
groundwater abstraction from the 
Groenrivier valley 

N/A N/A N/A NO IMPACT 

Impacts of river crossing 
infrastructure 

Long Term Local Slight LOW Slight LOW 

Impingement of organisms Long term Localised Severe MODERATE Slight LOW 

Loss of Strandveld (Namaqualand 
Strandveld) 

Permanent Study Area Severe HIGH Moderate MODERATE 

Loss of Sand Fynbos (Namaqualand 
Sand Fynbos) 

Permanent Study Area 

Severe HIGH 
Moderate - 

Severe 
HIGH-

MODERATE 

With Mitigation and Biodiversity 
Offset 

Slight LOW 

Loss of Heuweltjieveld 
(Namaqualand Heuweltjieveld) 

Temporary to 
Permanent 

Study Area Moderate MODERATE Low LOW 

Loss of Riparian Vegetation 
(Namaqualand Riviere) 

Temporary Study Area Minor LOW Minor LOW 

Loss of Klipkop Shrubland 
(Namaqualand Klipkoppe 
Shrubland) 

Temporary Study Area Minor LOW Minor LOW 

Loss of Seashore Dunes Permanent Study Area Moderate 
LOW TO 

MODERATE 
Low LOW 

Loss of Coastal Duneveld Permanent Study Area 
Low - 

Moderate 
LOW TO 

MODERATE 
Low LOW 

Loss of Species of Conservation 
Concern 

Permanent Study Area 

Severe HIGH Moderate 
HIGH-

MODERATE 

With Mitigation and Biodiversity 
Offset 

Moderate 
LOW- 

MODERATE 

Fragmentation of vegetation and 
edge effects 

Permanent Study Area Severe HIGH HIGH MODERATE 

Increased dust levels on vegetation Long Term Study Area Moderate MODERATE Slight LOW 

Invasion of alien species Permanent Study Area Moderate MODERATE Slight LOW 

Loss of faunal biodiversity Medium term Study Area Moderate MODERATE Moderate LOW 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

Loss of Species of Conservation 
Concern 

Long term Regional Severe HIGH Moderate MODERATE 

Introduction of alien fauna Medium term Localised Moderate LOW Slight LOW 

Impacts on fauna due to habitat 
fragmentation and habitat loss 

Medium term Study Area Moderate MODERATE Moderate LOW 

Increased Dust Levels Medium term Study Area Moderate MODERATE Moderate LOW 

Noise Pollution Medium term Study Area Severe LOW Moderate LOW 

Pollution and Contamination Medium term Study Area Moderate MODERATE Moderate LOW 

Threats to Animal Movements Long term Regional Severe HIGH Moderate MODERATE 

Impact of introducing highly visible 
mine infrastructure 

Permanent Study Area Moderate MODERATE Moderate LOW 

Impact of mine operation in light of 
the Department of Environmental 
Affairs‘ Strategy on Buffer Zones for 
National Parks 

Short term Study area Moderate MODERATE Slight LOW 

       

SOCIO-ECONOMIC IMPACTS 

Community expansions and 
increased burdens on service 
delivery and cost of living: 

Long-term Study Area Moderate MODERATE 
Slightly 

Beneficial 
MODERATE + 

Increased community conflicts due 
to differential benefits between local 
labour and outside workers 

Long-term Study Area Slight MODERATE Slight LOW 

Increased social pathologies Long Term Study Area Very Severe HIGH Moderate LOW 

The use of security personnel for 
mine access control   

Long Term  Study Area Severe MODERATE N/A N/A 

Assisting with housing requirements 
in Garies 

Long Term  Localised 
Slightly 

Beneficial  
MODERATE + 

Very 
Beneficial  

HIGH + 

Assisting with local economic 
development 

Medium Term   Study Area 
Moderately 
Beneficial  

MODERATE + 
Very 

Beneficial  
HIGH + 

Upgrading of roads 
Long Term  Study Area  

Slighty 
Beneficial 

LOW + 
Slightly 

Beneficial  
LOW + 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

Economic viability of remaining 
unaffected land   

N/A  N/A N/A N/A Slight  MODERATE + 

Employing local labour 
Long Term  Regional  

Slightly 
Beneficial  

LOW + 
Very 

Beneficial   
HIGH + 

Developing and supporting local 
businesses 

Long Term Regional 
Slightly 

Beneficial  
LOW + Beneficial HIGH + 

Skills training and further training 
opportunities       

N/A  N/A N/A N/A Beneficial HIGH + 

Effects on farm-owners‘ place 
attachment 

Long Term  Localised   Severe  HIGH N/A N/A 

Effects on the area‘s tourism 
industry 

Medium Term  Localised  
Slight 

Beneficial 
LOW + 

Slight 
Beneficial 

LOW + 

ECONOMIC IMPACTS 

Impact on tourism Long Term  Study Area  
Moderate to 

Severe 
HIGH-

MODERATE 
Moderate  MODERATE 

Impact on landowners Long Term  Study Area  
Moderate to 

Severe 
HIGH-

MODERATE 
Moderate MODERATE 

Impact of project related expenditure Long Term  Regional 
Moderately 
Beneficial 

MODERATE 
+ve 

Substantially 
Beneficial 

HIGH +ve 

Macro-economic impacts Long Term  National 
Substantially 

Beneficial 
HIGH +ve N/A N/A 

CULTURAL HERITAGE IMPACTS 

Impacts that may result from the 
operational phase 

Long Term Study Area Severe MODERATE Low LOW 

IMAPCTS ASSOCIATED WITH WASTE INFRASTRUCTURE AND PROCESS RELATED ISSUES 

Health and safety of employees and 
local communities 

Medium Term Localized Severe MODERATE Slight LOW 

Pollution of soil and water resources Medium Term Localized Very Severe MODERATE Slight LOW 

Risk to Health and Safety of 
Employees 

Medium Term Localized Very Severe MODERATE Slight LOW 

Pollution of land and water Long term Study area 
Moderately 

Severe 
MODERATE Slight LOW 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

Nuisance impact (Production of 
odours, visual impact and attraction 
of pest and vermin) 

Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Pollution of soil and water Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Health impacts to employees and 
communities 

Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Nuisance impact (Production of 
odours, visual impact and attraction 
of pest and vermin) 

Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Pollution of land and water Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Impact on particulates Long Term Study Area Very Severe MODERATE Severe MODERATE 

Impact on gaseous pollutants Long Term Localised Slight LOW Slight LOW 

Impacts related to air quality Short Term Study Area Severe LOW Moderate LOW 

Impact of the vehicle noise the 
residents along the transport routes 
(DR 2938) 

Long Term Localised High HIGH Moderate MODERATE 

Impact of the vehicle noise on the 
residents along the transport routes 
(N7) 

Long Term Localised Slight LOW Slight LOW 

Impact of the process plants on the 
noise sensitive receptors 

Long Term Localised Slight LOW Slight LOW 

Impacts related to radiation 
Refer to Chapter 8, 

section 8.13 
     

Increased risk of vehicle collisions 
and personal injuries 

Long Term Study Area Very Severe VERY HIGH Severe MODERATE 

Increased dust generation Long Term Study Area Very Severe HIGH Moderate LOW 

Disruption of traffic flows on the N7 Long Term Regional Moderate MODERATE Slight LOW 

Disruption of traffic flows on 
provincial roads 

Long Term Regional Moderate MODERATE Slight LOW 
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Table 13.3: Residual impacts as a result of the decommsioning phase 

 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

BIOPHYSICAL IMPACTS 

Incorrect or insufficient rehabilitation 
of soil will result in a decrease of 
agricultural ability 

Short term Study Area Moderate  LOW Slight LOW 

Incorrect or insufficient rehabilitation 
of soil will result in a decrease of 
agricultural ability 

Short term Study Area Moderate  LOW Slight LOW 

Impacts on groundwater of the 
tailings storage facility and backfill 

Permanent Study Area Very Severe HIGH Moderate LOW 

Impacts on surface water of the 
tailings storage facility and backfill 

Permanent Local Slight LOW Slight LOW 

Direct losses of intertidal and 
infratidal biota in development 
footprint 

Medium term Localised Moderate MODERATE Slight LOW 

Barotrauma of marine fauna as a 
result of blasting 

Short term Regional Severe MODERATE Slight LOW 

Impaired water quality impacts to 
marine fauna 

Short term Localised Moderate LOW Slight LOW 

Litter during decommisioning Medium term Regional Moderate MODERATE Moderate LOW 

Impacts on the marine environment Medium term Localised Moderate MODERATE Slight LOW 

Increased Dust Levels Short term Study Area Slight LOW Slight LOW 

Pollution and Contamination Short term Study Area Slight LOW Slight LOW 

Noise Pollution Medium term Study Area Severe MODERATE Moderate MODERATE 

Visual intrusion on views of sensitive 
visual receptors due to mine 
decommissioning 
 

Short term Study area Moderate MODERATE Slight LOW 

Impact of mine construction in light 
of the Department of Environmental 
Affairs‘ Strategy on Buffer Zones for 
National Parks 
 

  N/A N/A N/A N/A 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

SOCIO-ECONOMIC IMPACTS 

Loss of social services Permanent Study Area Severe MODERATE Severe MODERATE 

Retrenchment Permanent Study Area Very Severe VERY HIGH Moderate MODERATE 

CULTURAL HERITAGE IMPACTS 

Due to the fact that significant sites of cultural heritage value that will be impacted on by the proposed development will be removed prior to construction 
and/mining, no impacts are anticipated for the decommissioning phase. 

IMAPCTS ASSOCIATED WITH WASTE INFRASTRUCTURE AND PROCESS RELATED ISSUES 

Pollution of land and water Long term Study area 
Moderately 

Severe 
MODERATE Slight LOW 

Nuisance impact (Production of 
odours, visual impact and attraction 
of pest and vermin) 

Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Pollution of soil and water Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Health impacts to employees and 
communities 

Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Nuisance impacts (odour and flies) Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Pollution of land and water Long Term Study Area 
Moderately 

Severe 
MODERATE Slight LOW 

Impact on particulates Long Term Study Area Very Severe MODERATE Severe MODERATE 

Impact on gaseous pollutants Long Term Localised Slight LOW Severe MODERATE 

Impacts related to air quality Short Term Study Area Severe LOW Moderate LOW 

Impacts related to radiation 
Refer to Chapter 8, 

section 8.13 
     

Increased risk of vehicle collisions 
and personal injuries 

Long Term Study Area Very Severe VERY HIGH Severe MODERATE 

Increased dust generation Long Term Study Area Very Severe HIGH Moderate LOW 

Disruption of traffic flows on the N7 Long Term Regional Moderate MODERATE Slight LOW 

Disruption of traffic flows on 
provincial roads 

Long Term Regional Moderate MODERATE Slight LOW 
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Table 13.4: Residual impacts as a result of the Cumulutaive Impacts 

 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

BIOPHYSICAL IMPACTS 

Impacts on surface and groundwater 
resources 

There are currently no cumulative impacts anticipated on surface and groundwater resources 

Impacts on flora 
Variable – mostly 
Long Term,  and 
some permanent 

Site, and Regional, 
especially when 

cumulative impacts 
are considered 

 

Medium to 
Severe 

MODERATE -
HIGH 

Medium MODERATE 

SOCIO-ECONOMIC IMPACTS 

 
Community expansions and 
increased burdens on service 
delivery and cost of living 
 

Long-term Study area Moderate MODERATE  
Slightly 

beneficial 
MODERATE + 

Increased community conflicts due 
to differential benefits between local 
labour and outside workers 

Long-term Study area Slight MODERATE  Slight LOW  

Increased social pathologies 
(substance-abuse, crime and an 
increase in high risk sexual 
behaviours and related teenage 
pregnancies) 

Long-term Study area Very severe HIGH  Moderate LOW  

Assisting with housing requirements 
in Garies 

Long-term Localised 
Slightly 

beneficial 
MODERATE + 

Very 
Beneficial 

HIGH + 

Assisting with Local Economic 
Development 

Medium-term Study area 
Moderately 
beneficial 

MODERATE + 
Very 

beneficial 
HIGH + 

Employing local labour Long-term Regional 
Slightly 

beneficial 
LOW + 

Very 
beneficial 

HIGH + 

Developing and supporting local 
businesses 

Long-term Regional 
Slightly 

beneficial 
LOW + Beneficial HIGH + 

Skills training and further training 
opportunities       

Long-term Regional No affect Beneficial HIGH + 

CULTURAL HERITAGE IMPACTS 
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 Without Mitigation With Mitigation 

Impact Temporal scale Spatial scale Severity Significance Severity Significance 

Loss of archaeological remains No significant impacts are anticipated  

IMAPCTS ASSOCIATED WITH WASTE INFRASTRUCTURE AND PROCESS RELATED ISSUES 

Local knowledge of waste 
management practices 

Permanent District 
Slightly 

Beneficial 
LOW Beneficial MODERATE + 

Change to waste profiles in the local 
communities 

Permanent District Severe MODERATE Slight LOW 

Impacts related to radiation Refer to Chapter 8, section 8.13 
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11.2 EAP’S RECOMMENDATION 
 
It is recommended that an ECO be appointed to ensure all recommendations in the EMP as well 
as mitigation measures are adhered to. The most important mitigation measures are included 
below: 
 

 Due to the botanical sensitivity of the site it is recommended that discussions are 
held with SANParks in regards to potential biodiversity offsets (whether to 
incorporate the area referred to as Roode Heuvel into the NNP or if another offset 
will be preferred). Recommendations in regard to this are made in the vegetation 
report as well as this Final EIR.  

 A search and rescue for SCC must be undertaken by a qualified botanist, prior to 
any construction taking place. These plants should be transferred to an on-site 
nursery and/or transplanted into the proposed ecological corridors. 

 The proposed ecological corridors that are located on land owned by the proponent 
must be clearly demarcated and no development may be allowed within these 
corridors. In addition to this livestock grazing must be prohibited in these areas to 
ensure that no further degradation will take place. 

 The SLP must be implemented. 

 Baseline monitoring for all parameters listed in the monitoring plan must be 
undertaken prior to operations taking place. 

 An operational environmental management programme must be drafted prior to the 
operation phase of the mine. 

 A community grievance mechanism must be developed and implemented. 

 Water Use Licenses must be in place prior to the construction of the pipeline and 
the realignment of the road. All conditions within these licences must be strictly 
adhered to. 

 Silt fences or any other sedimentation prevention measures must be implemented 
prior to any construction taking place within riverine areas. 

 A Waste License must be in place prior to the construction of the landfill site. All 
conditions within this licence must be strictly adhered to. 

 Groundwater quality and quantity must be monitored throughout the life of the mine 
and post closure. 

 Groundwater may only be utilised for processing purposes, in the event of electrical, 
mechanical or process failure of the seawater abstraction, delivery and treatment 
system.   

 All relevant permits must be obtained from SAHRA prior to any heritage sites being 
disturbed. 

 
Based on the above, it is believed that with appropriate mitigation, the social benefits of the 
proposed Kamiesberg Project will outweigh the negative impacts. It is the opinion of the EAP 
environmental authorisation for this project should be granted under certain conditions, in 
order to address those impacts with a high significance rating, and included in Chapter 9 of this 
report.  
 
It is also strongly suggested that the recommendations made in Volume 4: Environmental 
Management Programme: Kamiesberg Project (CES, May 2012) also be followed. 
 
11.3 THE WAY FORWARD  
 
This Final EIAR, together with the Specialist Volume (Volume 2) and the EMPr (Volume 4), has 
been submitted to the DENC.   
 
Upon thorough examination of the Final EIAR, the authority (DENC) will issue a decision, which 
either authorises the project or rejects the EIAR – in which case the DENC will request additional 
information or clarification of certain issues. Should an Environmental Authorisation be granted, it 


