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EXECUTIVE SUMMARY 
 
Project Overview 
Zirco Roode Heuwel (Pty) Ltd. (Zirco) holds the prospecting rights to the Roode Heuvel (6 314 ha) 
and Leeuvlei (6 005 ha) areas, and are also in the process of acquiring prospecting rights for a 
further area immediately east of and adjacent to Roode Heuvel, referred to as “Sabies” (8 600 ha). 
This report deals with all three areas, which together form the Zirco‟s Kamiesberg Project. 
 
The Roode Heuvel, Leeuvlei and Sabies deposits are located approximately 500 km north of Cape 
Town and approximately 35 km to the southwest of the town of Garies in the Northern Cape 
Province of South Africa.  
 
A dry mining operation is planned to process the sand deposits to produce ilmenite, rutile, 
monazite and zircon. In addition to the mining and associated infrastructure (mineral separation 
plant, primary concentrator plant, tailings dam, offices, workshops and stores, for example.), the 
project will also require the construction of various ancillary infrastructures (Seawater intake, 
desalination plant, pumping station and pipeline; Wastewater treatment works; Product transfer 
stations; Airstrip; Road upgrades and Fuel depot).  The final product will be transported to the 
Saldanha Port for export to overseas markets.  
 
It is projected that construction will commence in 2015, with the aim for the operational phase to be 
completed by 2017/2018. The life of the mine (LoM) is estimated in excess of 20 years.  
 
Approach 
A desktop analysis and a field survey were undertaken. Soil distribution and land use reference 
maps were developed.  
 
The following specialist reports have been prepared as part of the EIA process and should also be 
read in conjunction with this report: 
 

 Vegetation Assessment 

 Socio-economic Impact Assessment 

 Marine and Rocky Shore Assessment 

 Ground and Surface Water Assessment 

 Biodiversity and Faunal Assessment 
 
Where relevant, summary content sourced from these documents is provided in this report. 
 
A field survey was conducted from 23rd February to 1st March 2014 in order assess land-use, 
current soil conditions and agricultural use onsite.  Soil samples were also collected and sent to 
Brookside Laboratories Inc. for analysis.  The entire mining concession area was assessed. 
 
The Guidelines for Soil Description (FAO 4th Ed. 2006) were used to assess the soils data 
according to international guidelines as set out in the second edition of the World Reference Base 
for Soil Resources (Deckers et al, 2006). 
 
Biophysical Environment 
Namaqualand is a semi-desert area with dry summers and rainfall occurring during the winter 
months, with most rainfall between May and August (Desmet, 2007). The area receives an 
average of 95 mm rainfall per annum, fluctuating between the highest rainfall in June (16.7 mm 
average) and the lowest in December (0.8 mm average).  
 
Other important sources of precipitation are in the form of coastal fog and heavy dew, the source of 
which is the nearby Atlantic Ocean. The temperature regime is moderate with a mean maximum 
summer temperature of less than 30°C and an average of 18.4°C in July. The area experiences 
wind on a daily basis, peaking in the afternoon with average wind speeds of 25km/hr. During the 
night wind speeds are much lower dropping to below 10km/hr. 
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The underlying geology consists of quaternary unconsolidated to cemented sand overlaying 
Kamieskroon leucocratic gneisses (Zirco, 2012). Dune systems are predominantly orientated NNE 
to SSW due to prevailing wind conditions (Zirco, 2012). The surface sands are part of a typical 
silicic soil structure, the distribution of which is associated exclusively with arid landscapes (Fey, 
2010).  
 
As the Project area is situated on sand-dominated land the associated soils are considered as 
having high wind erosion susceptibility, as well as low to moderate water erosion susceptibility 
within the project area (AGIS, 2007). Silicic soils are generally medium to coarse textured and well 
to moderately drained (although this depends on the coherence and depth of the underlying kaolin 
parent material). The pH of the soils varies between 5 and 10, but typical values are between 7.5 
and 9.  
 
The project area is characterised by flat to moderately flat relief with a general east-southeast 
slope toward the Atlantic Ocean. The highest and lowest points in the project area are at 275masl 
and 25masl respectively. The western region borders the start of low hills and the eastern region 
coastal plains. The northern region borders the Bitter River and the Groen River forms the 
southern border of the mining area. 
 
Groundwater flows in a westerly direction towards the Atlantic Ocean, and groundwater levels in 
the area ranged from 1.6m to 80.5m below ground surface. Water is extracted using wind pumps 
and is primarily used for livestock watering. All groundwater obtained from these boreholes was 
found to be brackish. For drinking water, local residents harvest rain water. 
 
The project area is drained by the Bitter and Outeep rivers to the north of the Leeuvlei prospecting 
area. The Outeep River is a tributary of the Bitter River.  To the south is the Groen River, which 
borders the southern border of the Roode Heuvel prospecting area. All these rivers are ephemeral 
/ episodic, meaning that they only flow temporarily after heavy rainfall, after which surface flow 
disappears. 
 
Six different vegetation types characterises the Kamiesberg Project area, namely Namaqualand 
Strandveld, Namaqualand Heuweltjieveld, Namaqualand Klipkoppe Shrubland, Namaqualand 
Sand Fynbos, Namaqualand Riviere and Namaqualand Coastal Duneveld. All vegetation types are 
classified as “Least Threatened” (SANBI), except for Namaqualand Heuweltjieveld which is 
classified as “not under immediate threat”.   
 
The Namaqualand Kamiesberg Project area consists of farms which focus on sheep and goat 
husbandry. The farm portions in the Kamiesberg Project area (69 portions within 5km from project 
boundary) range in size from 4.5ha to 6 420ha, with a mean of 1 196ha. The dominant sheep in 
the area is the Dorper sheep, while Damara sheep also occur in the area. Farms which have 
riverine vegetation also hold Boer goats and in some cases cattle (of mix breed). Ostriches and, in 
rare cases, emus also occur in the area. 
 
Soils 
Most of the project mining area is underlain by orthic, Red Apedal and dorbank horizons.  Two soil 
forms were identified, closer to the coast (Western sections) the Garies soil form dominated while 
soils in the eastern sections (inland) are identified as Knersvlakte soil forms. 
 
Soil samples were sent to Brookside Laboratories Inc. for analysis. As no results have been 
received, the results are not yet included in this report.  
 
Four different soil types were identified onsite namely, Arenosols, Cambisols, Fluvisols and 
Leptosols. Arenosols are the dominant soil type found onsite. These soils are deep sandy soils, 
with little or no humus or clay content and little or no rock fragments. Arenosols in arid areas are 
predominantly used for nomadic (extensive) grazing. Cambisols exhibit weak horizon differentiation 
and are characterized by the absence of any accumulated clay, humus, soluble salts, or iron and 
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aluminum oxides layers and are considered as good agricultural land and are intensively used 
worldwide. Fluvisols are young (recent) stratified, fluvial and alluvial soils found in river channels 
and river edges. These soils have good natural fertility and are considered as high agricultural 
potential soils. Leptosols are associated with rocky outcrops where the soils are very shallow and 
overlaying hard rock or a deeper soil that is extremely gravelly and/or stony and are considered as 
unsuitable soils for rainfed or irrigation agriculture because of their inability to hold water. 
 
Agriculture 
Due to the aridity of the Northern Cape only about 2% of the province is used for crop farming, 
compared to the 96% of the land used for stock farming, including beef cattle in the savannah 
biome and sheep or goats elsewhere in the province. Game farming is also very popular. The 
environment is generally considered unsuitable for commercial forestry due to its aridity and only 
1% of land is set aside for conservation. 
 
Farming in the Namaqualand consists primarily of sheep-grazing on low commercial to subsistence 
levels. Livestock graze in paddocks and are mostly left unattended. Crop fields are limited to river 
banks and are mostly practised to produce additional feed for livestock.   
 
The stock carrying capacity in the region is low, where the carrying capacity is generally given as 1 
small stock unit per 10 to 12ha. The official carrying capacity for farms in the Leliefontein area was 
set at 12ha per small stock unit in 2002, although this changed to 10ha per small stock unit (SSU) 
by November of the same year. Current recommended stocking levels in Namaqualand are based 
on a survey undertaken in the late 1980s by the Department of Agriculture (DoA) to identify 
carrying capacities for various veld types in the area. Average carrying capacity for Namaqualand 
was set at approximately 10ha per small stock unit while the study area falls into the range of 0 – 
48ha per Large Stock Unit, or 0 – 16ha per SSU (Lebert 2004). 
 
Certain farms, which consist of sand fynbos in particular, also have fallow wheat fields. It seems 
that very few farmers still plant wheat, in spite of currently higher than average grain prices, and 
this is due to consistently lower rainfall than decades ago, when most of these fields were 
developed. However, the old lands are still clearly visible, as heavy livestock grazing has resulted 
in limited natural rehabilitation in these areas. 
 
As a result, the farmland in the Kamiesberg Project area is classified as having a Low Agricultural 
Potential for both livestock and crop farming. 
 
The most obvious and serious challenges for the farmers of the area are related to drought control 
watering of livestock. Access to water for irrigation is problematic and only farmers with ephemeral 
rivers on their farmland plant crops. These crops are planted next to the river and are primarily 
used to produce supplementary feed for livestock. 
 
Water availability for watering of livestock is the major challenge for a sheep farmer in the district. 
The only available water source for most of these farmers is groundwater, and sometimes 
rainwater. Groundwater is abstracted through wind pumps and stored in dams or tanks. Farmers 
will then spend large amounts of time transporting water in tanks or pipelines to the various 
paddocks. 
 
Land use 
As mentioned earlier, the Namaqualand Kamiesberg Project area consists of farms which focus on 
sheep and goat husbandry. The farm portions in the Kamiesberg Project area (69 portions within 
5km from project boundary) range in size from 4.5ha to 6 420ha, with a mean of 1 196ha. The 
dominant sheep in the area is the Dorper sheep, while Damara sheep also occur in the area. 
Farms which have riverine vegetation also hold Boer goats and in some cases cattle (of mix 
breed). Ostriches and, in rare cases, emus also occur in the area. 
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Conclusions and Recommendations 
 
During Construction Phase: 

 The upper 30cm of top soil must be stripped and stockpiled. It should be retained for re-
spreading over disturbed surfaces during rehabilitation. 

 An Environmental Control Officer (ECO) should monitor all excavations to ensure backfilling 
with subsoil first and then topsoil afterwards takes place. 

 An ECO should monitor depth and cover of topsoil spreading during rehabilitation to ensure 
a 30cm depth. 

 Rehabilitation of the affected landscape must start as soon as possible after mining 
operation to ensure a minimum amount of time allowed for soil/sand exposure.  

 Ensure that the slopes and shape of the landscape conforms as far as possible to the pre-
mining topography. 

 Use only local sand to landscape the impacted areas during rehabilitation. 
 

During Operation Phase: 

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

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

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

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

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

 The upper 30cm of top soil must be stripped and stockpiled prior to commencement of the 
mining activity. It must be retained for re-spreading over disturbed surfaces during 
rehabilitation. 

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

 
All the identified impacts on agriculture are considered to have high reversibility because the land 
will be able to be returned to agriculture after closure, with very little change in agricultural 
potential. Impacts on agriculture are also considered to have a low level irreplaceability of resource 
loss 
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1 INTRODUCTION  
 
Zirco Roode Heuwel (Pty) Ltd. (Zirco) holds the prospecting rights to the Roode Heuvel (6 314 ha) 
and Leeuvlei (6 005 ha) areas, and are also in the process of acquiring prospecting rights for a 
further area immediately east of and adjacent to Roode Heuvel, referred to as “Sabies” (8 600 ha). 
This report deals with all three areas, which together form the Zirco‟s Kamiesberg Project. 
 

1.1 Project location 
 
The Roode Heuvel, Leeuvlei and Sabies deposits are located approximately 500 km north of Cape 
Town and approximately 35 km to the southwest of the town of Garies in the Northern Cape 
Province of South Africa (Figure 1.1). 
 

 

Figure 1.1: Zirco’s Kamiesberg Project in the Northern Cape 
Source: Zirco 
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Figure 1.2. Locality of the Zirco Kamiesberg Project showing the location of the three 
prospecting rights. 
 
Included in the table below are the farm names and the co-ordinates of the properties involved in 
the proposed mining licence application. 
 
Table 1.1: Farm names and co-ordinates of the mining deposits 

Deposit Farm Name Co-ordinates 

Roode Heuvel 
 
 

 

Roode Heuvel 6/502 30°44'1.94"S 17°36'51.40"E 

Roode Heuvel 5/502 30°43'47.51"S 17°37'12.05"E 

Roode Heuvel 9/502 30°43'41.17"S  17°37'52.00"E 

Roode Heuvel 1/502 30°43'34.77"S  17°38'59.15"E 

Klipdam 633 30°43'57.81"S  17°40'8.77"E 

Leeuvlei Leeuvlei 642 30°36'51.55"S  17°39'30.46"E 

Leeuvlei 1/437 30°37'47.76"S  17°38'18.67"E 

De Klipheuvel 9/435 30°38'10.76"S  17°37'7.09"E 

De Klipheuvel 10/435 30°39'23.99"S  17°38'4.76"E 

Sabies De Klipheuvel 11/435 30°39'42.99"S  17°39'55.85"E 

Sabies 2/505 30°41'1.77"S    17°41'56.47"E 

Hawerland RE/503 30°42'26.05"S  17°40'49.63"E 

Hawerland 1/503 30°44'42.44"S   17°43'35.75"E 

Hawerland 2/503 30°44'43.09"S  17°42'17.14"E 

Hawerland 3/503 30°45'24.12"S  17°41'26.77"E 
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1.2 Project description  
 
Information regarding the deposits has been based on a drilling programme on the Roode Heuvel 
and Leeuvlei portions, as Zirco has not drilled the Sabie deposit yet. To date Zirco has completed 
12 843m of air core drilling and fully delineated the deposits on Roode Heuvel and Leeuvlei. 
Drilling was extended to the basement rock to fully define the depth of the deposit. Global total 
heavy mineral (THM) grades are in the order of 3%, with both deposits together projected to 
contain some 1 400 million tons of mineralised sand. These deposits consist of surface aeolian 
sand (referred to as Red Aeolian Sands - RAS), and mineralised sand (referred to as Orange 
Feldspathic Sands – OFS). These make up the bulk of the deposit. Basal grits and conglomerates 
are locally developed immediately above the basement. 
 
In addition to the mining and associated infrastructure (mineral separation plant, primary 
concentrator plant, tailings dam, offices, workshops and stores, for example.), the project will also 
require the construction of various ancillary infrastructures (Figure 1.3) such as, but not limited to, 
the following: 

 Seawater intake, desalination plant, pumping station and pipeline; 

 Wastewater treatment works; 

 Product transfer stations; 

 Airstrip; 

 Upgrade of the provincial road to and junction with the N7 road; 

 Fuel depot; 

 Construction temporary accommodation. 
 
The exact infrastructure requirements are not known at this stage, as this varies with the various 
alternatives to be assessed. 
 
Three alternative pipeline options will also be assessed‟ namely pipeline alternatives A1, A2 and 
A3 (Figure 1.3 below). The three seawater intake points will be assessed separately in the Marine 
and Rocky Shore Assessment. 
 

 

Figure 1.3: The location of the three alternative seawater intake points and pipelines (black 
lines).   



Soil & Agricultural Impact Assessment – 9 May 2014  

Coastal & Environmental Services (Pty) Ltd     4         Zirco Roode Heuwel (Pty) Ltd. 

1.3 Terms of Reference 
 
The overall objective of this study is to understand the existing soils and agricultural use and the 
potential impacts of the proposed mining project on soils and agricultural use within the mining 
area. Specific terms of reference include: 

 

 Provide, at a reconnaissance level, a soils map of the proposed mining area. 

 Identify and comment on the different land use patterns within the project area. 

 Evaluate the land capability/suitability of the area at a reconnaissance level and comment on 
the productive potential of the area for agriculture. 

 Map existing land use, and align land use categories with the vegetation map. 

 Identify the major impacts resulting from present agricultural practices. 

 Identify and assess the significance of impacts on the soil and agricultural environments that 
could result from the project. 

 Ensure that the study deals with any other issues related to land use raised during scoping. 

 Assess the environmental significance of these impacts using the methodology prescribed by 
CES. 

 

1.4 Approach 
 
A desktop analysis and a field survey were undertaken. The methodology used is described below. 
 
1.4.1 Desktop analysis 
 
The desktop analysis was based on existing published data on soil and agricultural potential for the 
site. The source of data was the AGIS online database, produced by the Institute of Soil, Climate 
and Water of the Agricultural Research Council of South Africa (AGIS, 2007). This information was 
largely compiled from a nationwide survey of land types conducted since the 1970s. Satellite 
imagery of the site available on Google EarthTM was also used for evaluation. 
 
The following specialist reports have been prepared as part of the EIA process and should also be 
read in conjunction with this report: 

 Vegetation Assessment 

 Socio-economic Impact Assessment 

 Marine and Rocky Shore Assessment 

 Ground and Surface Water Assessment 

 Biodiversity and Faunal Assessment 
 
Where relevant summary content sourced from these documents is provided in this report. 
 
1.4.2 Field survey 
 
A field survey was conducted from 23rd February to 1st March 2014 in order to assess land-use, 
current soil conditions and agricultural use onsite.  
 
Soil samples were also collected and sent to Brookside Laboratories Inc. for analysis (see 
Appendix A for results). 
 
The Guidelines for Soil Description (FAO 4th Ed. 2006) were used to assess the soils data 
according to international guidelines as set out in the second edition of the World Reference Base 
for Soil Resources (Deckers et al, 2006). 
 

1.5 Limitations and assumptions 
 
This report is based on currently available information and, as a result, the following limitations and 
assumptions are implicit – 
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 The report is based on a project description taken from design specifications for the 
proposed Kamiesberg Project that have not yet been finalised, and which are likely to 
undergo a number of iterations and refinements before they can be regarded as definitive; 

 Descriptions of the surrounding environment are based on extensive fieldwork and available 
literature. 
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2 RELEVANT LEGISLATION 
 
The following legislation and other regulatory instruments are directly relevant when considering 
impacts on the existing soil and agricultural uses identified for the Kamiesberg Project. 
 
Table 2.1. Legislation and other regulatory instruments considered in the preparation of the 
Kamiesberg Soil and Agricultural Report. 

Title of relevant 
legislation, policy or 
guideline 

Date Implications for proposed Kamiesberg Project 

The National 
Environmental 
Management Act 
(NEMA) (107 of 1998) 

1998 The developer must apply the NEMA principles, the fair decision-making 
and conflict management procedures that are provided for in NEMA.  
The developer must apply the principles of Integrated Environmental 
Management and the consideration, investigation and assessment of the 
potential impact of existing and planned activities on the environment, 
socio-economic conditions; and the cultural heritage.  

Conservation of 
Agricultural Resources 
Act (43 of 1983) 

1983 The proposed project must conserve natural agricultural resources; 

 Must assess the impacts of the proposed development on the existing 
agricultural environment;  

 Must maintain the production potential of the land by:- 
- Combating and preventing erosion; 
- Preventing the weakening or destruction of water sources; 
- Protecting vegetation; 
- Combating weeds and invader plants. 

National Water Act (No. 
36 of 1998) 

1998 Provides details of measures intended to ensure the comprehensive 
protection of all water resources, including the ecological Reserve (quantity 
and quality) for surface and underground water. 

Namaqua District 
Municipality Integrated 
Development Plan (IDP) 

Draft 
IDP 

2013-
2014) 

According to the Namaqua District Municipality IDP, one of the focus areas 
will be to optimize natural resource use within the area in a sectoral 
manner. One of the goals set to achieve this is a mineral beneficiation plant 
(i.e. process whereby extracted ore from mining is separated into mineral 
and waste rock or tails). Since the mineral separation plant separates the 
HMC into product this qualifies as beneficiation and is thus in line with the 
IDP 

The Equator Principles EP III 
- June 
2013 

The EPFI will only provide Project Finance and Project-Related Corporate 
Loans to Projects that meet the requirements of Principles 1-10: 

 Principle 1: Review and Categorisation  

 Principle 2: Environmental and Social Assessment  

 Principle 3: Applicable Environmental and Social Standards  

 Principle 4: Environmental and Social Management System and 
Equator Principles Action Plan  

 Principle 5: Stakeholder Engagement  

 Principle 6: Grievance Mechanism  

 Principle 7: Independent Review  

 Principle 8: Covenants  

 Principle 9: Independent Monitoring and Reporting  

 Principle 10: Reporting and Transparency 

International Finance 
Corporation (IFC) 
Performance Standards 

July 
2007 

 Performance Standard 1: Assessment and Management of 
Environmental and Social Risks and Impacts 

 Performance Standard 2: Labour and Working Conditions 

 Performance Standard 3: Resource Efficiency and Pollution 

Prevention 

 Performance Standard 4: Community Health, Safety and Security 

 Performance Standard 5: Land Acquisition and Involuntary 

Resettlement 

 Performance Standard 6: Biodiversity Conservation and 
Sustainable Management of Living Natural Resources 

 Performance Standard 7: Indigenous Peoples 

 Performance Standard 8: Cultural Heritage 
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3 METHODOLOGY 
 
The following methodology was used during the evaluation of the identified impacts for the 
proposed Kamiesberg Project. 
 

3.1 Impact Assessment Methodology 
 
Five factors need to be considered when assessing the significance of impacts, namely: 

1. The relationship of the impact to temporal scales - the temporal scale defines the significance 
of the impact at various time scales, as an indication of the duration of the impact. 

2. The relationship of the impact to spatial scales - the spatial scale defines the physical extent 
of the impact. 

3. The severity of the impact - the severity/beneficial scale is used to scientifically evaluate how 
severe negative impacts would be, or how beneficial positive impacts would be on a particular 
affected system (for ecological impacts) or a particular affected party.  

4. The severity of impacts can be evaluated with and without mitigation in order to demonstrate 
how serious the impact is when nothing is done about it. The word „mitigation‟ means not just 
„compensation‟, but includes concepts of containment and remedy. For beneficial impacts 
optimization means anything that can enhance the benefits. However, mitigation or 
optimization must be practical, technically feasible and economically viable.  

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

 
Each criterion is ranked with scores assigned as presented in Table 3.1 to determine the overall 
significance of an activity. The criterion is then considered in two categories, viz. effect of the 
activity and the likelihood of the impact. The total scores recorded for the effect and likelihood are 
then read off the matrix presented in Table 3.2, to determine the overall significance of the impact.  
The overall significance is either negative or positive.   
 
The environmental significance scale is an attempt to evaluate the importance of a particular 
impact. This evaluation needs to be undertaken in the relevant context, as an impact can either be 
ecological or social, or both. The evaluation of the significance of an impact relies heavily on the 
values of the person making the judgment. For this reason, impacts of especially a social nature 
need to reflect the values of the affected society.  
 
3.1.1 Prioritising 
 
The evaluation of the impacts, as described above is used to prioritise which impacts require 
mitigation measures.  
 
Negative impacts that are ranked as being of “VERY HIGH” and “HIGH” significance will be 
investigated further to determine how the impact can be minimised or what alternative activities or 
mitigation measures can be implemented. These impacts may also assist decision makers i.e. 
numerous HIGH negative impacts may bring about a negative decision. 
 
For impacts identified as having a negative impact of “MODERATE” significance, it is standard 
practice to investigate alternate activities and/or mitigation measures. The most effective and 
practical mitigations measures will then be proposed.  
 
For impacts ranked as “LOW” significance, no investigations or alternatives will be considered. 
Possible management measures will be investigated to ensure that the impacts remain of low 
significance. 
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Table 3.1. Ranking of Evaluation Criteria 
E

F
F

E
C

T
 

Temporal Scale Score 

Short term Less than 5 years 1 

Medium term Between 5-20 years 2 

Long term 
Between 20 and 40 years (a generation) and from a human 
perspective also permanent 3 

Permanent 
Over 40 years and resulting in a permanent and lasting change 
that will always be there 4 

Spatial Scale  

Localised At localised scale and a few hectares in extent 1 

Study Area The proposed site and its immediate environs 2 

Regional District and Provincial level 3 

National Country 3 

International Internationally 4 

Severity Severity Benefit   

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

Slightly beneficial to the 
affected system(s) and 
party(ies) 1 

Moderate 

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

Moderately beneficial to the 
affected system(s) and 
party(ies) 2 

Severe/ 
Beneficial 

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

A substantial benefit to the 
affected system(s) and 
party(ies) 4 

Very Severe/ 
Beneficial 

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

A very substantial benefit to the 
affected system(s) and 
party(ies) 8 

L
IK

E
L

IH
O

O
D

 

Likelihood   

Unlikely The likelihood of these impacts occurring is slight 1 

May Occur The likelihood of these impacts occurring is possible 2 

Probable The likelihood of these impacts occurring is probable 3 

Definite The likelihood is that this impact will definitely occur 4 

 
* In certain cases it may not be possible to determine the severity of an impact thus it may be 
determined: Don’t know/Can’t know  
 
Table 3.2a: Matrix used to determine the overall significance of the impact based on the 
likelihood and effect of the impact. 

L
ik

e
li
h

o
o

d
 

 

Effect 

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

1 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

4 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
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Table 3.2b: Description of Environmental Significance Ratings and associated range of 
scores 

Significance 
Rate 

Description Score  

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

4-8 

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

9-12 

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

13-16 

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

17-20 

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

Impact 
Effect Risk or 

Likelihood 
Total 
Score 

Overall 
Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

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

With 
Mitigation 

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

 
Mitigation and Management 
Chemical toilets could be used on the construction site and these would need to be emptied 
periodically and the waste disposed of at a municipal sewage treatment facility. If one 
conservatively assumes a volume of 50L of wash water and sewage per individual during a work 
shift then the total volume of effluent requiring disposal could be ~17m3 per day 
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4 DESKTOP ANALYSIS  
 
This section provides a brief of the current state of the natural environment of the proposed 
Kamiesberg Project in the Northern Cape Province of South Africa. 
 

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

4.2 Geology and Soils 
 
The underlying geology (Figure 3.1) consists of quaternary unconsolidated to cemented sand 
overlaying Kamieskroon leucocratic gneisses (Zirco, 2012).  
 

 

Figure 3.1. Geology of the Kamiesberg Project area 
Source: Zirco 2012 

 
The surface aeolian sand varies in thickness over the project area from a few centimetres up to 
25m. Dune systems are predominantly orientated NNE to SSW due to prevailing wind conditions 
(Zirco, 2012). The surface sands are part of a typical silicic soil structure, the distribution of which 
is associated exclusively with arid landscapes (Fey, 2010).  
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Mineralogical work to date shows these soils have a subsurface horizon cemented primarily by 
kaolin with minor iron (Fe) in indurated zones, and not silica dorbank, which is more typical of 
these areas.  
 
Silicic soils are generally medium to coarse textured and well to moderately drained (although this 
depends on the coherence and depth of the underlying kaolin parent material). The pH of the soils 
varies between 5 and 10, but typical values are between 7.5 and 9.  
 
The physical properties of the silicic soils in the area will depend on the depth at which the kaolin 
occurs in the profile, and the thickness of any overlying soil material. The often coarse texture of 
the overlying horizons means that plant available water contents are low. The erosion susceptibility 
of silicic soils is low to moderate since they are most common on gentle slopes and generally have 
sufficient cover in the form of grass and short succulent shrubs. 
 
As the Kamiesberg Project area is situated on sand-dominated land the associated soils are 
considered as having high wind erosion susceptibility (Figure 3.2), as well as low to moderate 
water erosion susceptibility within the project area (AGIS, 2007). 
 

 

Figure 3.2.The map indicates a highly wind erosion susceptibility in the Kamiesberg Project 
area.  
 

4.3 Topography 
 
The project area is characterised by flat to moderately flat relief with a general east-southeast 
slope toward the Atlantic Ocean (Figure 3.3). The highest and lowest points in the project area are 
at 275masl and 25masl respectively. The western region borders the start of low hills and the 
eastern region coastal plains. The northern region borders the Bitter River and the Groen River 
forms the southern border of the mining area. 
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Figure 3.3. Topograpy of the Kamiesberg Project area showing 5m contour lines. 
 

4.4 Geohydrology 
 
Schlumberger Water Services has recently performed a hydrocensus of the Kamiesberg Project 
area (Schlumberger 2012). During the study 11 water samples were collected: one sample from 
each of nine accessible boreholes in the prospecting areas, one from the bed of the Groenrivier, 
and a seawater sample from the Atlantic Ocean. All groundwater samples exhibit similar 
geochemical signatures, indicating a similar source of groundwater. 
 
Groundwater flows in a westerly direction towards the Atlantic Ocean, and groundwater  levels in 
the area ranged from 1.6m to 80.5m below ground surface. Water is extracted using wind pumps 
and is primarily used for livestock watering. All groundwater obtained from these boreholes was 
found to be brackish. For drinking water, local residents harvest rain water. 
 
In a subsequent study (Schlumberger 2013) pump testing was conducted to determine the 
hydraulic parameters of the aquifers, and to estimate sustainable borehole yields, for which six 
groundwater characterisation boreholes and three groundwater monitoring boreholes were drilled. 
The borehole locations were chosen, based on the results of the geophysical survey, to intersect 
and characterise possible water bearing structures.  
 
Pump tests were conducted in three of the groundwater characterisation boreholes - ZIRCH01, 
ZIRCH03 (both in the Groenrivier valley) and ZIRCH04 (some 5knm to the north) - since the other 
boreholes did not yield sufficient water to sustain a pump test. Blow yields significantly higher than 
expected for the region were encountered during the drilling of ZIRCH03, and subsequent testing 
indicated that a sustainable yield of around 10l/sec could be expected from this borehole. The 
nature of the structures in the Groenrivier valley indicates that a total groundwater yield of 
approximately 30l/sec may be available for abstraction from this area, with an average TDS of 
about 8 500mg/l. Borehole yields will, however, need to be confirmed by longer-term testing. 
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4.5 Surface Water 
 
The project area is drained by the Bitter and Outeep rivers to the north of the Leeuvlei prospecting 
area. The Outeep River is a tributary of the Bitter River (Figure 3.4). To the south is the Groen 
River, which borders the southern border of the Roode Heuvel prospecting area. All these rivers 
are ephemeral / episodic, meaning that they only flow temporarily after heavy rainfall, after which 
surface flow disappears. 
 

 

Figure 3.4. Current surface drainage occurring in and around the Kamiesberg Project site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bitter River 
Outeep River 

Groen River 
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4.6 Vegetation  
 

 

Figure 3.5. Vegetation Map of the Kamiesberg Project and surroundings. 
 
Mucina and Rutherford (2006) define the following vegetation types (Figure 3.5) found in the 
Kamiesberg Project area:  
 
4.6.1 Namaqualand Strandveld 
 
This vegetation type is characterised by a flat to slightly undulating landscape of coastal peneplain. 
The vegetation is typically low species-rich scrubland dominated by a variety of erect and creeping 
succulent shrubs. Namaqualand Strandveld is classified as Least Threatened by the South 
African National Biodiversity Institute (SANBI). 
 
4.6.2 Namaqualand Heuweltjieveld 
 
This vegetation type is characterised by undulating plains that lead up the escarpment. The 
vegetation cover comprises a mosaic of low scrubland communities dominated by leaf-succulent 
shrubs that occur on slightly raised, rounded termite mounds or “heuweltjies”. It is classified as Not 
under immediate threat by SANBI 
 
4.6.3 Namaqualand Klipkoppe Shrubland 
 
This vegetation type is typified by dramatic landscapes of large granite and gneiss domes and 
disintegrating boulder koppies that support open shrubland dominated by dwarf shrubs with ericoid 
or succulent leaves. It is classified as Least Threatened by SANBI. 
 
4.6.4 Namaqualand Sand Fynbos 
 
The Namaqualand Sand Fynbos occurs on slightly undulating plains and is dominated by 
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Restionaceae that occur between scattered shrubs. It is classified as Least Threatened by SANBI. 
 
4.6.5 Namaqualand Riviere 
 
Namaqualand Riviere occurs along dry riverbeds. It is characterised by a complex of alluvial 
shrubland interspersed with patches of tussock graminoids (grasses). In places low thickets of 
Acacia karroo and Tamarix usneoides are found. It is classified as Least Threatened by SANBI.  
 
4.6.6 Namaqualand Coastal Duneveld 
 
This vegetation type typically consists of dwarf shrubland dominated by erect succulent shrubs and 
non-succulent shrubs. Spiny grasses are common on the windblown semi-stable dunes. The 
Namaqualand Coastal Duneveld is classified as Least Threatened by SANBI. 
 

4.7 Land use 
 
The once plentiful and diverse set of large nomadic ungulates of the Karoo have been replaced by 
intensively stocked monocultures of small livestock with specialist feeding habits, as a result of 
which the region now holds some 10 million sheep (Ovis aries) and goats (Capra hircus). Nearly 
200 years of this land use have had a devastating effect on the soils and vegetation. The Karoo 
holds 506 threatened plant species, some 21% of the threatened plants in southern Africa. 
Prolonged heavy grazing and trampling especially around watering points, leads to compositional 
changes, depletion and thinning-out of the vegetation; this greatly accelerates rates of soil erosion 
(Barnes et al. 2001). 
 
The Namaqualand Kamiesberg Project area is no different from the broader Namaqualand area in 
terms of land use, in that the area consists of farms which focus on sheep and goat husbandry. 
The farm portions in the Kamiesberg Project area (69 portions within 5km from project boundary) 
range in size from 4.5ha to 6 420ha, with a mean of 1 196ha. The dominant sheep in the area is 
the Dorper sheep (black headed and white headed varieties are present) (Plate 3.1), while Damara 
sheep also occur in the area. Farms which have riverine vegetation also hold Boer goats and in 
some cases cattle (of mix breed). Ostriches and, in rare cases, emus also occur in the area. 
 

4.8 Impacts Identified 
 
The following issues were identified in this section: 
 

ISSUE IDENTIFIED 

Sedimentation of rivers and streams 

Mining activities may cause excessive sediment load in the Bitter, Outeep and Groen Rivers as a 
result of vegetation clearing triggering high levels of aeolian (wind-blown) sand movement. 

Loss of natural vegetation 

Mining activities will result in various vegetation types being cleared. 

Loss of water 

Loss of water (ground and surface water) as a result of mining activities 
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5 SOIL SURVEY AND FIELD VERIFICATION 
 
Two existing excavation pits, one south of the mining site and one located within the Sabies 
mineral deposit site were assessed to verify the soil characteristics (Figure 4.1 and Table 4.1). 
Samples were visually identified onsite. Because of the lack of other available sites to visually 
assess no other sites were investigated. The following procedure was followed in the identification 
of soils (as per the Soil Classification workbook, 1991): 

1. The master horizons present in the profile were demarcated. 
2. Diagnostic horizons or materials were identified. 
3. Soil forms were confirmed. 
4. Soil families were identified. 
5. Soil types were identified (as described in the World Reference Base for Soil Resources – 

Deckers et al, 2006) 
6. The texture class of the A horizon was determined and added to the name or code of the soil 

family. 
 

 

Figure 4.1.Location of the 2 soil profile sites. 
 
Table 4.1. GPS coordinates of the 2 soil profile sites. 

Site # GPS coordinates 

1 30° 41.555'S 17° 43.453'E 

2 S 30o 51.856‟ E 17o 36.108‟ 

 
To confirm visual identification nine randomly selected soil samples were also taken and sent to a 
certified laboratory for analysis (Figure 4.1 and Table 4.1). 
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Figure 4.1. Location of the 8 soil sample points that was taken for laboratory analysis 
 
Table 4.1. GPS coordinates of the 8 soil sample sites. 

Soil sample 
point # 

GPS coordinates 

Z1 30° 43.777'S 17° 38.903'E 

Z2 30° 37.448'S 17° 41.977'E 

Z3 30° 37.810'S 17° 42.443'E 

Z4 30° 39.831'S 17° 40.747'E 

Z5 30° 39.012'S 17° 42.518'E 

Z6 30° 39.306'S 17° 41.941'E 

Z7 30° 46.363'S 17° 40.847'E 

Z8 30° 46.681'S 17° 42.060'E 

 

5.1 Visual identification  
 
5.1.1 The following main subsoil layers were visually identified in site 1 
 
First subsoil layer 
This layer is identified as a surface horizon (A-Horizon) that does not qualify as organic, humic, 
vertic or melanic topsoil and as such is classified as orthic. 
 
Second subsoil layer 
Dorbank underlies the orthic A-horizon. Dorbank occurs in arid and semi-arid climates and is 
classified as a hard subsurface horizon fined by kaolin and contains erratically developed 
accessory cement in the form of iron oxides. 
 
No further subsoil layers were identified. 
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5.1.2 The following main subsoil layers were visually identified in site 2 
 
First subsoil layer 
This layer is identified as a surface horizon (A-Horizon) that does not qualify as organic, humic, 
vertic or melanic topsoil and as such is classified as orthic. 
 
Second subsoil layer 
The B horizon has been identified as a Red Apedal B-horizon.  This horizon has more or less 
uniform colours falling within the colour range defined as "red" and that in the moist state lack well 
formed peds. The result is structureless materials that have undergone weathering that takes place 
in a well-drained oxidizing environment to produce coatings of iron oxides on individual soil 
particles (hence the diagnostic red colours) and clay mineral suites. 
 
Third subsoil layer 
Dorbank underlies the red apedal B-horizon. Dorbank occurs in arid and semi-arid climates and is 
classified as a hard subsurface horizon cemented by silica and contains some accessory cement 
in the form of iron oxides. 
 
No further subsoil layers were identified. 
 

5.2 Soil form  
 
Two soil forms were identified in the Kamiesberg Project area. Based on the top 2-3 subsoil layers 
identified at each site, soils in the western sections of the Zirco Kamiesberg Project area (closer to 
the coast) are identified as Garies soil forms while soils in the eastern sections (inland) are 
identified as Knersvlakte soil forms. 
 
5.2.1 Garies form 
 
This soil form is characterised by a thin Orthic A-horizon layer (less than 200mm) overlying a thick, 
structureless red apedal B sand horizon which in turns overlies dorbank. 
 
5.2.2 Knersvlakte form 
 
This soil form is characterised by a thicker Orthic A-horizon layer (between 10-15cm) overlying a 
thick, hard dorbank. 
 

5.3 Soil family 
 
5.3.1 Garies soil forms: 
 
In the Garies soil forms the soil family is identified as: 
 

Luvic B1 horizon 2000 KOTZERUS 

 
The red apedal B-horizon is eutrophic. 
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Figure 4.2. Showing the different soil horizons identified within the Garies soil form. 
 
5.3.2 Knersvlakte soil forms: 
 
In the Knersvlakte soil forms the soil family is identified as: 
 

Non-calcareous A horizon 1000 BITTERFONTEIN 

 

  

Figure 4.3. Showing the different soil horizons identified within the Knersvlakte soil form. 
 

5.4 Soil types  
 
The following soil types were identified within the project area (Figure 4.4): 
 

 Arenosols  

 Cambisols  

 Fluvisols  

 Leptosols  
 

Red Apedal B Horizon 

Orthic A Horizon 

Dorbank 
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Figure 4.4. Soil type map of the Kamiesberg Project area. 
 
5.4.1 Arenosols  
 
Arenosols are the dominant soil type found onsite. These soils are deep sandy soils, with little or 
no humus or clay content and little or no rock fragments. Arenosols in dry regions are rich in bases. 
Moderate leaching and shallow decalcification may occur. Organic carbon content at surface 
horizon is very low (usually less than 0.5%). 
 
Arenosols in arid areas are predominantly used for nomadic (extensive) grazing. Dry farming is 
possible where water is available, but low coherence, low nutritional storage capacity and a very 
high sensitivity to erosion are serious limitations. Good yield of small grains, melons and fodder 
crops can be realised through irrigation but a high percolation loss may make surface irrigation 
impracticable. Drip or trickle irrigation, combined with cautious dosages of fertilizer are 
recommended.  
 
Uncontrolled grazing and vegetation clearing without appropriate soil conservation measures may 
make these soils unstable and may alter the land to shifting dune areas. 
 
5.4.2 Cambisols  
 
Cambisols exhibit weak horizon differentiation and are characterized by the absence of any 
accumulated clay, humus, soluble salts, or iron and aluminum oxides layers. Cambisols are found 
in young deposition areas and/or erosion areas where they formed after genetically mature soils 
such as Leptosols have eroded away. 
 
Cambisols are considered as good agricultural land and are intensively used worldwide. They are 
used for (mixed) arable farming and as grazing land. Under irrigation, they could be intensively 
used for production of food and oil crops. 
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Only a small section of cambisols are found onsite and it is not expected to be affected by the 
proposed mining activities. 
 
5.4.3 Fluvisols  
 
These soils are typically young (recent) stratified, fluvial and alluvial soils found in river channels 
and river edges. This was also the case at the current site where they were only found close to the 
Groen River.  
 
These soils have good natural fertility and are considered as high agricultural potential soils. 
 
5.4.4 Leptosols  
 
These soils are associated with rocky outcrops where the soils are very shallow and overlaying 
hard rock or a deeper soil that is extremely gravelly and/or stony. 
 
Leptosols are unsuitable soils for rainfed or irrigation agriculture because of their inability to hold 
water, but may sometimes have potential for tree crops or extensive grazing. 
 
Figure 4.5 below shows the typical soil types found within the Kamiesberg Project area. 
 

  
Typical red and yellow sandy Arenosols 

  
Shallow and rocky Leptosols 
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Transformed Cambisols 

  
Young, fluvial Fluvisols 

Figure 4.5. Showing the different soil types identified within the Kamiesberg Project area. 
 

5.5 Laboratory samples 
 
Soil samples were sent to Brookside Laboratories Inc. for analysis. See Appendix A for results. 
The following results were found:  
 

 Sample Z1 & Z4 were collected on Arenosols. 

 Sample Z2 & Z3 were collected on Leptosols. 

 Sample Z5 & Z6 were collected on Cambisols. 

 Sample Z7 & Z8 were collected on Fluvisols.  

 All soils types had a high base status with elevated levels of calcium (25.6% average) and 
magnesium (26% average) and low levels of potassium and sodium. Fluvisols had no 
hydrogen base while all other soil types have a high hydrogen base (28% average). This 
resulted in a low Cation Exchange Capacity (CEC) of less than 5 milliequivalent per 100 grams 
(meq/100g). This is typical of sandy soils where nitrogen and potassium leaching are likely and 
water holding capacity is low. 

 Surface organic humus is low is all soil types (1.3% average) and is typical of arid soils. 
Cambisols had the highest organic content at 2.4% average. 

 Cambisols are very acidic soils with a buffer pH of 5 while Fluvisols are considered as alkaline 
with a buffer pH of 7.9. all othe soils were only slightly acidic with an average buffer pH of 
around 6. This is considered as an optimal pH for soils. 
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5.6 Issues identified 
 
The following issues were identified in this section: 
 

ISSUE IDENTIFIED 

Soil profile disturbance  

Disturbance of the soil profile may result in a decrease in soil capability 

Soil erosion 

Soil erosion through wind ablation as a result of vegetation clearing. 

Rehabilitation of soil 

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

6.1 Agriculture in the Northern Cape 
 
Because of the aridity of the Northern Cape only about 2% of the province is used for crop farming. 
For example, export grapes are grown under irrigation only along the Orange River. Compared to 
this, up to 96% of the land is used for stock farming, including beef cattle in the savannah biome 
and sheep or goats elsewhere in the province. 
 
Game farming is very popular. The environment is generally considered unsuitable for commercial 
forestry due to its aridity and only 1% of land is set aside for conservation. 
 
Although about 98% of land in the Northern Cape is used for agriculture, mining is the prime 
income earner. However, some mines are closing down and workers are using their retrenchment 
packages to purchase livestock, which may further contribute to the existing problem of land 
degradation in the province. 
 

6.2 Agriculture in Namaqualand 
 
Farming in the Namaqualand consists primarily of sheep-grazing on low commercial to subsistence 
levels. Livestock graze in paddocks and are mostly left unattended. Crop fields are limited to river 
banks and are mostly practised to produce additional feed for livestock.   
 

6.3 Agriculture in the Kamiesberg Project area 
 
The region has a low stock carrying capacity. In Namaqualand the carrying capacity is generally 
given as 1 small stock unit per 10 to 12ha. The official carrying capacity for farms in the 
Leliefontein area was set at 12ha per small stock unit in 2002, although this changed to 10ha per 
small stock unit (SSU) by November of the same year. Current recommended stocking levels in 
Namaqualand are based on a survey undertaken in the late 1980s by the Department of 
Agriculture (DoA) to identify carrying capacities for various veld types in the area. It resulted in a 
map of Namaqualand being developed, which is divided into different units with corresponding 
carrying capacities. Average carrying capacity for Namaqualand was set at approximately 10ha per 
small stock unit. The map produced from this survey is today used by the DoA as a general guide 
to what the Namaqualand veld can tolerate in terms of grazing pressure. The study area falls into 
the range of 0 – 48ha per Large Stock Unit, or 0 – 16ha per SSU (Lebert 2004). 
 
Certain farms, which consist of sand fynbos in particular, also have fallow wheat fields. It seems 
that very few farmers still plant wheat, in spite of currently higher than average grain prices, and 
this is due to consistently lower rainfall than decades ago, when most of these fields were 
developed. However, the old lands are still clearly visible, as heavy livestock grazing has resulted 
in limited natural rehabilitation in these areas. 
 
As a result, the farmland in the Kamiesberg Project area is classified as having a LOW 
AGRICULTURAL POTENTIAL for both livestock and crop farming. 
 
6.3.1 Agricultural Challenges 
 
The most obvious and serious challenges for the farmers of the area are related to drought control 
watering of livestock. Access to water for irrigation is problematic and only farmers with ephemeral 
rivers on their farmland plant crops. These crops are planted next to the river and are primarily 
used to produce supplementary feed for livestock. 
 
Water availability for watering of livestock is the major challenge for a sheep farmer in the district. 
The only available water source for most of these farmers is groundwater, and sometimes 
rainwater. Groundwater is abstracted through wind pumps and stored in dams or tanks. Farmers 
will then spend large amounts of time transporting water in tanks or pipelines to the various 
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paddocks. 
 
6.3.2 Livestock  
 
All farmers within the Kamiesberg site own livestock. The following livestock were observed: 

 Sheep (main livestock) 

 Chickens  

 Goats  

 Cattle 

 Emu 

 Ostrich  
 
A photo sequence of agricultural activities taking place within the Kamiesberg Project as well as 
typical landscape features are shown below: 
 

Sheep:  Ostriches: 

  
Fallow croplands: Famous “heuweltjies” of Namaqualand: 
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Typical sand plains with red soil and sparse arid vegetation: 

  
Green vegetation in the river beds (Groen River): 

  

  
 

6.4 Issues identified 
 
The following issues were identified in this section: 
 

ISSUE IDENTIFIED 

Loss of agricultural land 

Loss of agricultural land (grazing pasture) due to establishment of the Zirco Kamiesberg mineral 
sand mine. 
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7 IDENTIFICATION AND ASSESSMENT OF IMPACTS 
 

7.1 Introduction 
 
This chapter details the potential soils and agricultural impacts identified by the specialist. For each 
issue identified, details are provided, followed by the mitigation measures required to minimise the 
negative impacts associated with the issue. The impact rating methodology used to determine the 
impacts below is presented in Chapter 3 of this report. 
 

7.2 Identified Impacts 
 
Impacts on the agricultural potential of the affected land were identified during the Planning and 
Design, Construction and Operation Phase of the proposed Kamiesberg Project and are described 
below. These included the consideration of direct, indirect and cumulative impacts that may occur.  
 
Table 7.1 Impacts identified during the phases of the proposed Kamiesberg Project. 

Phase Issue 
Nature of 

Impact 
Description of Impact 

Construction 

Soil profile 
disturbance and 
resultant decrease in 
soil capability 

Direct 
Mining of the site will result in large scale 
excavations and other associated infrastructure 
that will disturb the soil profile.  

Soil erosion through 
wind ablation as a 
result of vegetation 
clearing 

Direct 
Vegetation clearing will result in an increase of 
an already high erodibility of soil through wind 
ablation. 

Operation 

Loss of agricultural 
land 

Direct 

The occupation of the land by a mining activity 
and associated infrastructure will exclude 
agricultural use of that land for the duration of 
the project.  

Surface water and 
run-off disturbance 
and resultant erosion 
potential. 

Direct 
The existence of hard surfaces (concrete 
foundations and roads) will increase run-off and 
potentially lead to erosion. 

Sedimentation of 
rivers & streams 

Direct, 
Indirect 

Mining activities may cause excessive 
sediment load in the Slang, Outeep and Groen 
Rivers as a result of vegetation clearing 
triggering high levels of aeolian (wind-blown) 
sand movement. 

Loss of natural 
vegetation 

Direct 
Mining activities will result in various vegetation 
types being cleared. 

Loss of water 
Direct, 

Indirect, 
Cumulative 

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

Decommissioning / 
Closure 

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

Direct 

If topsoil becomes buried, or subsoil rock that is 
less suitable for root growth, remains at the 
surface, the agricultural suitability of the soil, 
that will become available for agriculture again 
after decommissioning of the mine, will be 
reduced. 
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7.3 Design and Pre-construction Phase 
 
Activities associated with the design and pre-construction phase relates mostly to exploration. As 
the project has an exploration licence impacts associated with exploration and the mitigation of 
these impacts were included in the Exploration EMP compiled to obtain this licence and will 
therefore not be repeated in this section. Other activities associated with the design and pre-
construction phase will not have impacts on the biophysical environment as this phase consists of 
planning and design of the proposed development, and is done at a desktop level. In some cases 
site visits need to take place but the impact of these visits is negligible, if any, e.g. photographs, 
field surveys, etc. 
 

7.4 Construction Phase 
 
This section presents the issues that may impact current soil conditions as well as existing 
agricultural activities arising from the construction of the mine, including its associated 
infrastructure such as accommodation (which is minimal during normal operations), the haul road 
and the mineral concentration plant and associated infrastructure. 
 
7.4.1 Issue 1: Soil profile disturbance and resultant decrease in soil capability 
 
Soil capability of a specific area is determined by the collective influences of soil, terrain and 
climate features on that area. As this is a natural process, any unnatural interference such as 
excavations and mining activities will have a major effect on the soil capability, and may directly or 
indirectly lead to various issues such as ground water drainage, erosion and a decline in 
agricultural potential. 
 
Impact 1.1: Mining of the site will result in large scale excavations and other associated 
infrastructure that will disturb the soil profile. 
 
Cause and Comment 

Clearing and levelling of the site and excavations of soil during the construction of the mine and 
associated infrastructure will disturb the existing soil profile. If topsoil becomes buried, or subsoil 
material that is less suitable for root growth remains at the surface, the agricultural suitability of the 
soil that will become available for agriculture again after rehabilitation of the mined areas will be 
reduced. 
 
Mitigation measures 

 The upper 30cm of top soil must be stripped and stockpiled. It should be retained for re-
spreading over disturbed surfaces during rehabilitation. 

 An Environmental Control Officer (ECO) should monitor all excavations to ensure backfilling 
with subsoil first and subsequently topsoil spreading takes place. 

 An ECO should monitor depth and cover of topsoil spreading during rehabilitation to ensure 
as close as possible to a depth of 30cm. 

 
Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Short term Localised  Severe Definite MODERATE 

With 
Mitigation 

Short term Localised Slight Unlikely  LOW 
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7.4.2 Issue 2: Soil erosion through wind ablation as a result of vegetation clearing 
 
As the Kamiesberg Project area is situated on sand-dominated land the associated soils are 
considered as having high wind erosion susceptibility, as well as low to moderate water erosion 
susceptibility within the project area (AGIS, 2007). This effect will be severely enhanced with the 
removal of the protective top layer of vegetation 
 
Impact 2.1: Vegetation clearing will result in an increase of an already high erodibility of soil 
through wind ablation. 
 
Cause and Comment 

Mining of the site will result in large scale vegetation clearing. The vegetation layer in the 
Namaqualand serves an important role in acting as a buffer for aeolian sand movement in the 
area. Prompt rehabilitation will aid in reducing wind ablation and subsequently erosion of sand.  
 
Mitigation measures 

 Rehabilitation of the affected landscape must commence as soon as possible after mining to 
minimise the period during which the soil surface is exposed.  

 Use of wind breaks is recommended. 

 Rehabilitation should, as far as possible, restore the pre-mining slopes and shape of the pre-
mining landscape. 

 Only local sand should be used to landscape the impacted areas during rehabilitation 
 
Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term Study Area Severe Definite HIGH 

With 
Mitigation 

Long term Study Area Moderate  Probable MODERATE 

 

7.5 Operational Phase 
 
This section presents the issues that may impact soil conditions and agricultural activities arising 
from the operation of the mine, the haul road and the mineral concentration plant and associated 
infrastructure. 
 
7.5.1 Issue 3: Loss of agricultural land 
 
The occupation of the land by the Zirco Kamiesberg mineral sands mine and associated 
infrastructure will exclude agricultural use of that land for the duration of mining activities. 
 
Impact 3.1: The occupation of the land by a mining activity and associated infrastructure 
will exclude agricultural use of that land for the duration of the project. 
 
Cause and Comment 

Landowners will either lease or sell their land to the developer. As all these landowners are 
currently farmers farming with livestock (sheep), these agricultural lands will be lost for agriculture 
for the duration of the mining activity. The lands may be returned to agriculture after mining has 
been completed and the land sufficiently rehabilitated. 
 
Mitigation measures 

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

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Medium term Study Area Severe  Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate  Probable  MODERATE 

 
7.5.2 Issue 4: Surface water and run-off disturbance and resultant erosion potential. 
 
Soil erosion is a form of soil degradation. Other forms include soil compaction, loss of organic 
material, loss of soil structure, poor internal drainage, salinization, and soil acidity problems, and 
these forms of soil degradation usually contribute to accelerated soil erosion. Soil erosion is a 
naturally occurring process and is essential for soil formation. Soil erosion takes place on all 
landforms. The natural agents of soil erosion are water and wind. 
 
Soil erodibility is the estimate of the ability of soils to resist erosion. This is based on the physical 
characteristics of each soil type. Generally sand, sandy loam and loam textured soils tend to be 
less erodible than silt, fine sand and clay soils. 
 
Impact 4.1: The existence of hard surfaces (concrete foundations and roads) will increase 
run-off and potentially lead to erosion. 
 
Cause and Comment 

Erosion becomes a problem when human activities cause soil erosion to occur at an accelerated 
rate compared to natural conditions. At the Kamiesberg mineral sands mine site this may be 
caused by an increase in hard surfaces (e.g. new roads, parking areas, concrete slabs etc.) where 
high energy stormwater (i.e. fast moving surface water) originating from the hard surfaces caused 
by the removal of the protective vegetation layer. Excessive erosion reduces soil productivity and 
settlement of eroded soils can block and/or contaminate water courses and rivers. 
 
Mitigation measures 

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

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

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

 
Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Permanent Study area Moderate Definite  MODERATE 

With 
Mitigation 

Permanent Study area Slight Unlikely LOW 

 
7.5.3 Issue 5: Sedimentation of rivers & streams 
 
The project area is drained by the Bitter and Outeep rivers to the north of the Leeuvlei prospecting 
area. The Outeep River is a tributary of the Bitter River. To the south is the Groen River, which 
borders the southern extent of the Roode Heuvel prospecting area.  
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Impact 5.1: Mining activities may cause increased sediment load in the surrounding rivers 
and streams  
 
Cause and Comment 

Mining activities may directly or indirectly lead to an increase in sediment load into the local river 
systems. The removal of vegetation may lead to an increase in wind-blown sand which in turn may 
end up in the surrounding rivers and streams. 
 
Mitigation measures 

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

 
Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term Study area Moderate  May occur MODERATE 

With 
Mitigation 

Short term Study area Slight Probable LOW 

 
7.5.4 Issue 6: Loss of natural vegetation 
 
Vegetation plays an important role in agriculture, especially livestock farming. Livestock cannot be 
productive in the absence of natural vegetation.  
 
Vegetation also plays an important role in soil dynamics. It acts as a buffer for surface erosion. 
Loss of the natural vegetation layer will lead to an increase in soil erodibility. 
 
Impact 6.1: Mining activities will result in various vegetation types being cleared. 
 
Cause and Comment 
Various natural vegetation types will be removed from the mining site resulting in a permanent loss 
of these vegetation types in those areas. Proper mitigation will ensure that all the relevant 
vegetation types are returned to the site during operations after closure of the mining site. 
 
Mitigation measures 

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

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

 
Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Permanent  Study Area Very severe Definite HIGH 

With 
Mitigation 

Short term Localised Moderate  May occur  LOW 
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7.5.5 Issue 7: Loss of water 
 
Namaqualand has an exceptionally sensitive eco-system which could easily be disturbed by any 
change in water dynamics. This is because of the semi-arid nature of the Namaqualand, given the 
low water availability and high temperatures that characterise the local landscape. 
 
Increased water scarcity and livestock loss from heat exhaustion are the primary concerns in the 
region. In addition, many existing mining companies have scaled down their operations in the area 
recently, leaving livestock as the principle viable source of income.  
 
Water availability for watering of livestock is the major challenge for sheep farmers in the district. 
The only available water source for most of these farmers is groundwater, and sometimes 
rainwater. Groundwater is abstracted through wind pumps and stored in dams or tanks.  
 
Impact 7.1: Loss of water (ground and surface water) as a result of mining activities  
 
Cause and Comment 

Reducing the availability of water in this semi-arid landscape could permanently change the 
landscape into a dry desert, which would negatively impact both livelihoods and biodiversity.  
 
Excessive use of groundwater by the mine could deplete an already scares water source and leave 
local farmers in the region with less water. 
 
Mitigation measures 

 Minimise groundwater usage for mining activities. 

 Implement a rainwater harvesting management plan to ensure the maximum usage of 
rainwater for mining consumption. 

 
Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Long term Regional  Very severe Definite HIGH 

With 
Mitigation 

Long term Localised Slight Unlikely  LOW 

 

7.6 Decommissioning Phase 
 
A variety of impacts are likely to result from the decommissioning of the various components of the 
mine.  
 
7.6.1 Issue 8: Rehabilitation of soil  
 
If topsoil becomes buried, or subsoil material that is less suitable for root growth, remains at the 
surface, the agricultural suitability of the soil that will become available for agriculture again after 
the rehabilitation of mined and developed areas and decommissioning, will be reduced. 
 
Impact 7.1: Incorrect or insufficient rehabilitation of soil will result in a decrease of 
agricultural ability 
 
Cause and Comment 

If topsoil becomes buried, or subsoil material that is less suitable for root growth remains at the 
surface, the agricultural suitability of the soil, that will become available for agriculture again after 
rehabilitation of mined and developed areas after decommissioning of the mine, will be reduced. 
Mitigation measures 
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 Develop and implement a Rehabilitation and Monitoring Plan to monitor rehabilitated areas. 

 Implement measures such as wind-breaks, swales and watering to aid the initial grown of 
primary vegetation. 

 
Significance statement 

Impact 
Effect Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Short term Study Area Moderate  Definite LOW 

With 
Mitigation 

Short term Study Area  Slight Unlikely  LOW 
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8 CONCLUSIONS AND RECOMMENDATIONS 
 
Zirco Roode Heuwel (Pty) Ltd. (Zirco) holds the prospecting rights to the Roode Heuvel (6 314 ha) 
and Leeuvlei (6 005 ha) mineralised sand deposits, and are also in the process of acquiring 
prospecting rights for a further deposit immediately east of and adjacent to Roode Heuvel, referred 
to as Sabies (8 600 ha).  
 
An agricultural impact assessment was undertaken to identify and assess the significance of 
potential impacts associated with the proposed activity on the agricultural potential and the current 
soil conditions of the affected land. 
 
The proposed development‟s primary impact on agricultural activities and soil conditions will 
involve the construction of the new Kamiesberg mineral sands mine site and associated 
infrastructure, as well as mining operations. The construction of the mine site and associated 
infrastructure will only influence a small area of the total local agricultural portion while mining 
activities will affect a large area over an extended timeframe (years). 
 
The No-go alternative would mean abandoning the proposed development and as such there will 
be no negative impact on the environment as identified in Section 7. Furthermore it may also result 
in none of the positive impacts of commercial mining in terms of employment and skills 
development being realised from this area. 
 

8.1 Recommendations for the proposed Kamiesberg Project 
 
All the mitigation measures provided below are to be implemented in the Construction, Operation 
and Decommissioning Phases of the proposed Kamieskroon Project. 
 
8.1.1 Construction 
 

 The upper 30cm of top soil must be stripped and stockpiled. It should be retained for re-
spreading over disturbed surfaces during rehabilitation. 

 An ECO should monitor all excavations to ensure backfilling with subsoil first and then topsoil 
afterwards takes place. 

 An ECO should monitor depth and cover of topsoil spreading during rehabilitation to ensure a 
30cm depth. 

 Rehabilitation of the affected landscape must start as soon as possible after mining operation 
to ensure a minimum amount of time allowed for soil/sand exposure.  

 Ensure that the slopes and shape of the landscape conforms as far as possible to the pre-
mining topography. 

 Use only local sand to landscape the impacted areas during rehabilitation. 
 
8.1.2 Operation 
 

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

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

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

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

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

 The upper 30cm of top soil must be stripped and stockpiled prior to commencement of the 
mining activity. It must be retained for re-spreading over disturbed surfaces during 
rehabilitation. 
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 Local seed mixes may be used to aid and speed up the rehabilitation process. These seed 
mixes must be approved by the ECO. 

 
8.1.3 Decommissioning  
 

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

 Implement measures such as wind-breaks, swales and watering to aid the initial grown of 
primary vegetation. 

 

8.2 Agricultural and Soil statement and Opinion of the Specialist 
 
The agricultural and soil impacts of all the aspects of the proposed Kamieskroon Project were 
considered to be acceptable provided that the mitigation measures proposed in this report are 
implemented. 
 
Agricultural potential within the site is low while no problematic areas or fatal flaws were identified 
for the site. 
 
All the identified impacts on agriculture are considered to have high reversibility because the land 
will be able to be returned to agriculture after closure, with very little change in agricultural 
potential. Impacts on agriculture are also considered to have a low level irreplaceability of resource 
loss because: 

 

1 The productive capacity of the land can be restored with the implementation of appropriate 
mitigation measures. 

2 It is highly unlikely to be irreplaceably lost to agriculture, 
3 It is of low agricultural potential for both crop production and livestock grazing. 
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10 APPENDIX 1: SOIL SAMPLE RESULTS  
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