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construction phase (Section 9.1.3, no. vii, impact 1 and 2). 
 
9.2 SOCIAL-ECONOMIC IMPACTS 
 

 9.2.1 Planning and Design Phase Impacts 
 
Activities associated with the design and pre construction phase pertains mostly to 
exploration. As the project has an exploration license impacts associated with exploration 
and the mitigation of these impacts were included in the Exploration EMP compiled to obtain 
this license and will therefore not be repeated in this section. Other activities associated with 
the design and pre construction phase will not have impacts on the socio-economic 
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, botanical and other field surveys, etc. 
 

 9.2.2 Impacts resulting from the existing land use / no-go options 
 
The proposed mining area and pipeline servitude are comprised of seven farms subdivided 
into 15 separate farm portions. The majority of the farms are run by the owners, and a few 
by the lessees of the land. Most of the farms affected by the project range from 4.5ha to 
6420ha in size, with a mean of 1,196ha. Many of these farms have been in the same family 
since the early or middle 1900s, and many of the farmers therefore feel a strong social 
connection to the land from a heritage perspective. The farms are sparsely populated with 
generally only one or two residential buildings. Many farmers do not live on these farms and 
few farm labourers are employed (some on a casual basis). Most workers are sourced from 
Stofkraal and Molsvlei to the south of the project area and have dormitory accommodation 
on the farms (normally between one and five workers), whereas some return to their homes 
on a daily basis.  
 
The impacts on existing land-use include affecting farmers‘ place attachment, as well as the 
economic viability of the remaining unaffected land portions after land acquisition for the 
mine. Firstly, as most farms are held in families, farm-owners‘ place attachment is significant 
and farm-owners might become sentimental over their land once the mine is being 
established, as this will result in them visualising the mine‘s impact. Moreover, several farm-
owners were dismayed about the prospects of land acquisition, maintaining that it would 
alter the landscape. A possible scenario is that some farmers who permanently live on an 
adjacent farm remain on this land, but have to sell a farm portion to Zirco. In this scenario, 
one issue is a fear that their remaining portions would not be economically viable. This issue 
appears to be especially applicable to smaller farms that have been subdivided in the past. 
However, from an economic viability perspective, affected owners will be compensated for 
the land above the average market value. Therefore, owners could affectively invest 
financially in their remaining farms, or acquire new ones. This reduces the severity of this 
impact from an economic perspective, as farm owners would be able to invest more capital 
in their farms, or invest this elsewhere. 
 

 9.2.3 Impacts that may result from the construction phase 
 
Issue 1: Influx of Job Seekers and Outside Workers  
 
The Zandkopsdrift Mine is being planned near the Kamiesberg Project. As the study area‘s 
residents are poorly educated, more educated and skilled labour will certainly be needed 
from other areas. The mining developments in the area will therefore cause an influx (in-
migration, i.e. people coming into the area) of job-seekers and contractual workers into the 
area.  
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The impacts of this issue can be significant, especially since it might increase the burden on 
the municipality to delivery basic services (such as housing delivery and service delivery). 
Moreover, many key informants also voiced concern that such an influx might cause local 
conflict between outsiders and locals, whilst increasing and worsening already existing social 
pathologies. The latter predominantly relate to substance-abuse, sex work, risky sexual 
behaviours and teenage pregnancies. Although an influx is considered outside the control of 
project developers, the IFC guidelines on project-induced in-migration (i.e. people flocking 
into communities) suggest that an influx can threaten ‗project security‘ and that it should be 
managed as a project threat (cf. IFC, 2009).  
 
It should be noted that, as with most social impacts, in-migration may also have a positive 
impact in terms of providing locals with small business opportunities due to an increased 
demand for local produce and other goods, as well as opportunities for cultural exchange. 
 
The following issues are discussed under this section:  
 

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

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

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

 
Impact 1.1: Community expansions and increased burdens on service delivery and 
cost of living: 
 
Cause and Comment  
 
The consultant is confident that the cumulative developments in the area will expand some 
of the communities studied. Although the KLM has assigned a piece of land in Garies for 
labour-related housing developments, there is a strong possibility that other smaller 
communities might also experience expansion as optimistic job-seekers move to Garies in 
the hope of obtaining work.  
 
The KLM is a small municipality and funds are limited to cater for rapid community 
expansions. As the KLM already expressed concern over a service delivery backlog in the 
area, such expansions might increase the burdens on service delivery. Some of the following 
service delivery challenges could be experienced with rapid community expansions:  
 

 Providing more healthcare facilities (clinics, for example);  

 Water shortages and the need for more boreholes and possibly a desalination plant; 

 Connection to the electricity grid, especially since the KLM is currently exceeding its 
electricity allowance from Eskom and would need to apply for a larger off take;  

 Increased burdens on the communities‘ sewage and refuse systems; and   

 An increased demand for houses.  
 
Lastly, in CES‘ experience, as development projects often attract more incomers, it is not 
uncommon for local food prices to inflate. The degree to which this might be felt is difficult to 
ascertain, although it is an important aspect to consider with an influx of people.  
 
Mitigation and Management  
 
The following mitigation and/or enhancement measures should be adopted:  
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 The mine‘s SLP should be implemented and annually updated. Sections of relevance 
in the SLP are the HRDP (and labour compliance targets), as well as its Preferential 
Procurement Policy.  

 The proponent should develop a Recruitment and Influx Management Plan. The 
following guidelines can be used in developing such a plan:  

o Information dissemination: Employment opportunities need to be advertised, 
however the procurement procedures for employment need to be made 
available to the public. Regular briefings with regard to recruitment and 
procurement to the wider public are necessary;  

o Recruitment and supply chain transparency: Recruitment and procurement 
rules and opportunities have to be transparent and, most importantly, 
accessible to the public. This will be the responsibility of the Community 
Liaison Officer (CLO), as well as the Human Resource Manager (HRM); and 

o Influx management and security arrangements must be underpinned by a 
code of conduct signed with a private security company (explained shortly). 

 
Although the mine is not in close proximity to surrounding communities, the project will still 
create an influx of job-seekers into the surrounding communities, especially the town of 
Garies. Therefore, the proponent should develop a Recruitment and Influx Management 
Plan and a Stakeholder Engagement Plan (SEP). 
Significance Statement 
 
Should no mitigation measures be implemented by the proponent to safeguard communities 
from rapid expansion and assist the municipality with new incomers, the overall significance 
of this impact during the construction phase should be MODERATE negative.  
 
With proper mitigation measures, during the mine‘s construction phase, the project should 
have a positive impact on the surrounding communities. The reason for this is that the mine 
could stimulate the local skills base, and limit (as far as possible) the number of outside 
workers that will be required.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term  Study Area Moderate  Probable MODERATE 

With 
Mitigation 

Short Term  Study Area 
Slightly 

Beneficial  
Probable  MODERATE 

 
Impact 1.2: Increased community conflicts due to differential benefits between local 
labour and outside workers 
 
Cause and Comment  
 
Community member and key informant interviewees revealed a general concern that conflict 
might be stirred between the local residents and potential new incomers. Such conflicts 
could result from tension over the use of existing social services, housing demands or even 
perceived preferential treatment (for example, where local residents feel that outside workers 
who now live in their community receive unfair benefits from the mine).  
 
Another reason for possible conflict could be the creation of ‗poverty gaps‘, such as 
inequalities in terms of income and wealth accumulation between locals and outside 
workers.  
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This situation might be worsened by the fact that many residents complained about the local 
police station‘s limited capacity to deal with such issues, as most stations are far from the 
rural towns. Lastly (but not least), other reasons for increased conflict might be related to the 
disruption of the host communities‘ social dynamics. For example, conflicts could increase 
amongst men and women over expenditure of household incomes.  
 
Conflicts can be stirred as a result of many other factors. Some of these include (but are not 
limited to):  
 

 An increase in economic disparities between those with jobs and those without; 

 Changes in values and changes in ‗way of life‘ of those with jobs; 

 Changes in power relations between employed youth and elders; 

 Perceived unfair recruitment strategies; and/or 

 Perceived preferential procurement strategies;  
 
Mitigation and Management 
 
The following mitigation and/or enhancement measures should be adopted:  
 

 The proponent should develop a Corporate Social Responsibility (CSR) Programme 
aimed at identifying and developing particular projects that could alleviate possible 
future conflicts and strengthen community values. It is suggested that a needs 
analysis be conducted amongst the PACs, which should aid in the development of 
such a programme. The following CSR projects could possibly be considered in the 
programme:  

o Assisting particular schools with education programmes aimed at teaching 
children the affects and consequences of crime and drug/alcohol abuse;  

o Sport programmes or the upgrading of particular sport fields;  
o The upgrading of sport facilities or safe playgrounds;  
o Supporting schools or the KML with youth empowerment programmes; or  
o Support the KLM with community out-reach programmes to deal with issues 

related to unsafe sexual practices, sex work, teenage pregnancies and sexual 
(gender) violence.  

 
Significance Statement 
 
Without any mitigation measures, the consultant believes that the overall significance of this 
impact would be HIGH negative during the construction phase. Should appropriate mitigation 
measures be adopted, the overall significance of this impact should be LOW negative during 
the construction phase. With any development, a degree of community tension would be 
expected. This cannot change into a positive impact, which is why it remains LOW negative, 
even when mitigation measures are adopted.  
 

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 Slight  May Occur  LOW 
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Impact 1.3: Increased social pathologies (substance-abuse, crime and an increase in 
high risk sexual behaviours and related teenage pregnancies) 
 
Cause and Comment  
 
Throughout the report, issues of substance-abuse have been raised. Substance abuse 
(alcohol- and drug-use) reinforces and accounts for a range of social pathologies, such as 
intra-household violence, women abuse, rape, teenage pregnancies and crime. Several 
South Africa studies have confirmed such direct linkages with substance-abuse (cf. Meade 
et al., 2012; King et al., 2004 and Bhatt, 1998).  
 
Many residents feared that new comers could potentially worsen substance-abuse, 
especially if they introduce new drug trades. Apart from substance-abuse, many also fear 
that an influx could elevate levels of crime. At present, few residents complained about high 
crime rates. However, many believe that the youth might learn such behaviour from 
outsiders. It should also be noted that some farmers have been cautiously raising concern 
that an increase in labour in the area might exacerbate farm-related crime. The latter 
includes general theft, as well as stock theft.   
 
A concern regarding a possible increase in crime has mostly been expressed by community 
members and the Garies Police Station. For example, Warrant Officer Mr Spogter, of the 
Garies Police Service confirmed, from his experience in the area, that some outside workers 
do cause a rise in crime levels as local residents are taught how to steel. Moreover, it is 
expected that there might be an increase in risky sexual behaviours.  
 
The latter typically refers to unsafe sex especially between incomers and existing residents. 
This may not necessarily be related to sex work or prostitution. Although many community 
members did confirm that prostitution is already a problem in the area, what is typically more 
common in these rural communities is unsafe sexual practices.  
 
A concern has also been expressed by Ms Vottering, Principal of the Garies High School, 
regarding an increase in teenage pregnancies. There is reason to believe that this might 
worsen with an influx of job-seekers if no mitigation measure is implemented.  
 
Many of the above-mentioned concerns have been noted in previous post mining project 
evaluation studies conducted by CES (cf. CES, 2011)11. Such concerns are thus well-
grounded in reality, especially since youth members are often attracted to outside workers 
who come with employment and hence money.  
 
Mitigation and Management 
 
Mitigation measures are the same as listed for Impacts 1.1 and 1.2 above. 
 
Significance Statement 
 
Without any mitigation measures, the consultant believes that the overall significance of this 
impact would be HIGH negative during the construction phase. The reason for this high 
rating is that the severity of this impact is very severe and the likelihood definite. 
 
Should appropriate mitigation measures be adopted, the overall significance of this impact 
should be low negative during the construction phase. Changing social pathological 
behaviours is extremely difficult, as it involves changing attitudes and community values. At 

                                                
11 CES conducted a social monitoring study of Kenmare Moma Mining Ltd. in Mozambique. The findings indicated a spike in sex work and risky sexual 

behaviours subsequent to the development of the mine.  
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most, such impacts can be controlled, but never eliminated.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term  Study Area Very Severe May Occur  HIGH 

With 
Mitigation 

Short Term  Study Area Severe Probable  LOW 

 
Issue 2: The use of security personnel 
 
Impact 2.1: The use of security personnel for mine access control   
 
Cause and Comment  
 
Security personnel will be used for monitoring access to the mine. The recruitment of a 
security company could have an effect on the adjacent farm-owners. Should particular farm-
owners enter into an agreement with the proponent to have their title deeds amended to 
allow them to remain living in their house on their farms (as one possible scenario), the 
following impacts could be experienced:  
 

 Feeling threatened by security personnel;  

 Feeling that access is being denied to areas which farm-owners normally had access 
to before the mine‘s construction started; and  

 Experiencing tension or conflict that could be stirred as a result of any of the above-
mentioned impacts.  

 
However, it should be noted that the entire mining area would be fenced-off. No farm-owners 
would have access to the mining area, which means that this impact should not have a 
significant direct effect on those residents living in the area.  
 
Mitigation and Management  
 
The following mitigation and/or enhancement measures should be adopted:  
 

 The proponent should establish a Grievance Mechanism to allow the PAF-owners 
and PAC members to lodge any complaints. Management feedback should be 
provided to claimants within two weeks of claimants submitting formal complaints. 
The socio-economic assessment provides a general procedural outline for 
establishing such a mechanism;  

 As far as possible, the proponent should comply with IFC PS 4 on the use of security 
personnel. Such compliance could be ensured by signing an agreement with the 
private security company. Such an agreement should include the following:  

o Security personnel need to be properly trained in the use of force and, most 
importantly, appropriate conduct towards farm-owners and farm labour;  

o Security personnel should not have been part of any past abuses or theft;   
o The above-mentioned code of conduct must be consistent with the United 

Nation‘s (UN) Code of Conduct for Law Enforcement Officials, and the UN 
Basic Principles on the Use of Force and Firearms by Law Enforcement 
Officials; and 

o All the PAF-owners need to be informed about the roles and responsibilities 
of the security personnel.  
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 As part of the CLO‘s duties, a separate security liaison sub-committee should be 
established. Through this committee, the CLO could allow PAF-owners and PAC 
members to voice any issues and/or concerns to the proponent in relation to security 
issues and/or concerns. Affected farmers should volunteer and nominate farmers to 
act on this committee. This forum could also be used as a liaison body between the 
affected farmers and security personnel, through which security arrangements are 
discussed with affected farmers.  

 
Significance Statement 
 
This could potentially be a LOW negative impact of the usage of security personnel. The 
reason for this is that it could result in fractious relationships between the proponent and the 
affected farm-owners. This could especially be the case if adjacent farm-owners start to feel 
a sense of threat from the security personnel. In the most serious case, farm-owners might 
even be subject to violent attacks from security guards, although there is no reason to 
suspect this at such an early stage.  
 
With an appropriate code of conduct for the usage of a security company, the impact of 
security personnel should not have any effect on the surrounding residents.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term Study Area Severe May Occur  LOW 

With 
Mitigation 

N/A N/A N/A N/A N/A 

 
Issue 3: Provision of basic social services 
 
Many aspects of the proposed project should be viewed in a positive light as the proponent 
would be able to assist the KLM with basic social services. As explained throughout the SIA, 
it is envisaged that some communities might experience impacts related to in-migration. 
Concerns that this might compound the existing backlog in basic social services, such as 
water provision, sewage and refuse and above all, housing were expressed. Through the 
mine‘s SLP, the KLM will be supported through various programmes, including the mine‘s 
measures to address housing and living conditions of its own employees.  
 
Impact 3.1: Assisting with housing requirements in Garies 
 
Cause and Comment  
 
At present, the KLM does not have a Housing Plan. Discussions with the municipality also 
alluded to the fact that the municipality has a backlog in housing delivery. For example, in 
the KLM‘s IDP (2013), the number of families on the municipality‘s housing waiting list is 
337.  
 
The municipality also confirmed that their capacity to provide housing is limited, and that 
support would be welcomed from the private sector. In the SLP, measures will be 
implemented to assist the municipality with mine labour housing in the town of Garies. For 
example, the SLP refers to using the services of external companies that specialise in 
developing and managing staff housing schemes. In summary, it is envisaged that the mine 
will assist its labour force with their housing requirements. Proper measures and systems 
should be in place, however, to ensure that housing development is fair to all employees, 
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and that no form of discrimination is introduced. 
 
Mitigation and Management 
 
The following mitigation and/or enhancement measures should be adopted:  
 

 As per Section 4.7 in the mine‘s SLP (Measures to address housing and living 
conditions), a Housing and Living Conditions Plan (for staff only) should be drafted by 
the proponent, which should be aligned with the KLM‘s IDP and their own housing 
plan;  

 The proponent should implement its housing and living condition measures as per its 
SLP; and 

 Fair and transparent measures should be adopted with assistance with housing 
development and related services, in accordance with Section 4.9 of the mine‘s SLP 
(Procurement Progression Plan).  

 
Significance Statement: 
 
If no assistance is provided for staff housing, informal settlements might become 
established. However, this is unlikely as the conditions of mining will dictate that suitable 
staff accommodation is provided. Should no measures or procedures be in place to ensure a 
fair and transparent process, conflict might be stirred in the communities regarding perceived 
unfair housing provision. The overall significance for household development would 
therefore only be MODERATE positive.  
 
Should procedures and measures be put in place to ensure that assistance with housing is 
done in a fair and transparent manner, the overall significance should be HIGH positive 
during the construction phase.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  Localised 
Slightly 

Beneficial  
Probable 

MODERATE 
+ve 

With 
Mitigation 

Long Term  Localised  Very Beneficial  Probable  HIGH +ve 

 
Impact 3.2: Assisting with local economic development 
 
Cause and Comment  
 
In South Africa, the MPRDA (2002) and the Broad-Based Socio-Economic Empowerment 
Charter for the South African Mining and Minerals Industry (or the Mining Charter) of 2010 
require mining developments to invest in LED projects within the local municipality.  
 
Several projects have been proposed in the client‘s SLP aimed at supporting the municipality 
with projects which could assist the town of Garies to strengthen its infrastructure and 
provide services to its residents. These project proposals have been based on several 
engagements with the municipality in 2013 and 2014, undertaken during the development of 
the SLP (CES, 2014).   
 
Local economic development, through the SLP, would be a significant boost for communities 
and municipalities. However concerns are often raised regarding the sustainability of 
community projects. Many community members did express concern over the long-term 
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sustainability of the client‘s community investment. Therefore, a strong emphasis of such 
programmes should be to develop skills and establish SMMEs that can be sustainably 
operated in the future without mining support. Proper and continuous community and 
stakeholder engagement is also a vital ingredient in this process.  
 
Mitigation and Management 
 
The following mitigation and/or enhancement measures should be adopted:  
 

 The proponent should draft and implement an SEP;  

 Community members should be regularly informed about any proposed LED plans 
and should be able to provide input in the development of such projects;  

 Monitoring and evaluation would be required for LED projects that could have a 
significant impact on employment provision or service delivery. Monitoring and 
evaluation could be used to identify shortfalls in programmes, using such data to 
adjust programmes as needed and in accordance with the needs of the communities; 
and 

 As per legislation, the client‘s SLP (and hence LED programmes) should be reviewed 
annually and adapted or revised as necessary.  

 
Significance Statement 
 
Should the proponent invest in LED without ensuring that sufficient project enhancement 
measures and appropriate community and stakeholder engagements have been undertaken, 
any investment would probably only have a MODERATE positive impact.  
 
Should mitigation (or rather enhancement) measures be implement, the mine‘s LED 
investment in the KLM could have an overall HIGH positive significance.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term   Study Area 
Moderately 
Beneficial  

Probable  
MODERATE 

+ve 

With 
Mitigation 

Medium Term  Study Area Very Beneficial  Probable HIGH +ve 

 
Impact 3.3: Upgrading of roads  
 
Cause and Comment  
 
Generally, the conditions of the existing road is construed as inadequate by many, who feel 
comforted by knowing that the mine will upgrade the existing gravel road from Garies to the 
mine site. According to the proponent, any new road will be constructed either on land held 
by the company or in a registered servitude along the proposed pipeline. Upgrading of the 
road from Garies to the mine would have a positive impact on the remaining farm-owners 
and their farms‘ operations. However, some farmers expressed concern over the possibility 
that road upgrades could increase theft in the area, in particular stock theft. However, such 
an impact cannot really be substantiated with any evidence, as it might simply be some 
farm-owners‘ own fear of how the mine might change the area.  
 
The road between Garies and the mine site is a public road, and hence access cannot be 
restricted. Therefore, there is no mitigation against a possible concern that such an upgrade 
could increase theft in the area. Overall this should be considered as a positive impact, as it 
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might improve existing farm operations.  
 
Mitigation and Management 
 
No suggested enhancement measures 
 
Significance Statement 
 
It is believed that upgrading some road networks will have a general positive impact on the 
area‘s population. Therefore, this impact (as a project enhancement measure) has been 
rated as a ‗low positive‘.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  Study Area  Slight Beneficial Definite  LOW +ve 

With 
Mitigation 

Long Term  Study Area Slightly Beneficial  Unlikely   LOW +ve 

 
Issue 4: Land acquisition for mining 
 
Many farmers are still uncertain as to how their farms will be affected. In consequence, 
several issues still need to be clarified with regard to land acquisition. This includes the 
status of farmer land ownership, continued farm use and remaining farm portion economic 
viabilities, as well as the need for household resettlement. Depending on these clarifications, 
some farm owners raised concerns over the economic viability of farm portions, should 
particular portions be excluded from land acquisition at the request of farmers not wanting to 
relocate. Moreover, another concern which is discussed under this issue relates to the 
possibility that existing farm labour will be reduced. This impact was raised by community 
members.  
 
The process for land acquisition by Zirco will be as follows: Offers will be made to purchase 
the surface rights affected by the planned initial 20 year life of mine, encompassing all of  
Roode Heuvel. All properties will be professionally assessed and valued by independent 
valuers registered as professional valuers with the South African Institute of Valuers and the 
South African Council for Property Valuers and professionals working for Agri Land Projects 
(Pty) Ltd. Agricultural valuations encompass area, agricultural potential and capital 
improvements. This is the estimated value if the land were to change hands on the open 
market as agricultural land. Each property is then given a mining value encompassing the 
market value, valuation based on recent sale of farms to mining right holders, and 
inconvenience and relocation. Total valuations are significantly higher than the market value. 
Valuations, and the process to achieve them, will be shared with the landowners and will 
form the basis for on-going negotiations with them. 
 
Thus, within the 20 year mining area encompassing all of Roode Heuvel, no farmers will be 
able to remain resident. 
 
Impact 4.1:  Economic viability of remaining unaffected land   
 
Cause and Comment 
 
A possible scenario is that some farmers who permanently live on an adjacent farm remain 
on this land, but have to sell a farm portion to Zirco. In this scenario, one issue is a fear their 
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remaining portions would not be economically viable. This issue appears to be especially 
applicable to smaller farms that have been subdivided in the past. However, from an 
economic viability perspective, affected owners will be compensated for the land above the 
average market value. Therefore, such owners could affectively invest financially in their 
remaining farms, or acquire new ones. This reduces the severity of this impact from an 
economic perspective, as farm owners would be able to invest more capital in their farms, or 
invest this elsewhere. 
 
Mitigation and Management 
 
Mitigation and/or enhancement measures would not be applicable for this impact, as the 
proponent will compensate for land acquisition.  
 
Significance Statement 
 
It is believed that compensation for land will have a moderate positive impact on the affected 
farmers and their households.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

N/A  N/A N/A N/A N/A 

With 
Mitigation 

Long Term  Study Area Slight  May Occur    
MODERATE 

+ve 

 
Issue 5: Stimulation of Economic Growth 
 
One of the major positive impacts of the project is the fact that a significant number of 
employment opportunities will be generated, together with skills development and bursary 
opportunities for the youth. The cumulative development of mines in the area would afford 
even more opportunities.  
 
However, appropriate mitigation and project enhancement measures are needed to ensure 
that employment remains a positive impact and that all the benefits can be maintained or 
enhanced. The following impacts are discussed below:  
 

 Employment of local labour;  

 Developing and supporting local businesses; and  

 Skills training and further training opportunities.  
 
Impact 5.1: Employing local labour 
 
Cause and Comment  
 
Many residents of this area used to work on mines which have closed in recent years. In 
view of this, many seem excited about the prospect of having more mines opening in the 
area. One issue raised by some members is that mining skills are being lost to the older 
generation, as the youth are not familiar with this industry and have never had the 
opportunity to receive mining-related skills. It is believed that local employment provision and 
adequate skills transfer programmes could allow the youth to regain such skills.  
 
The importance of employing local residents cannot be overstated. Employment provides an 
income to households that have none, in addition to other benefits that could include:  
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 Reducing rates of crime;  

 Reducing rates of alcohol and drug-abuse; and  

 Reducing intra-household violence.  
 
The reason behind these benefits, is that employment stimulates residents and preoccupies 
the youth. As some plainly stated, at the end of a work day, a tired employee does not 
engage in alternative, illegal ways to obtain an income.  
 
Similarly, intra-household violence and especially women abuse are believed to be coupled 
with income-related arguments and worsened by substance-abuse. With a more steady 
income flowing into households, many believe that such violence could be controlled.  
 
The mine will need highly skilled workers and graduates, and staff with experience in mining. 
However, a large number of the tasks can be performed by local labour, and the proponent 
is encouraged to increase such opportunities as far as reasonably possible, in accordance 
with its HRDP and recruitment policies contained in its SLP.  
 
Employing local labour will also, to some extent, curtail an influx of job seekers into the area, 
as would be job seekers realise that the employment strategy is biased towards local people.  
 
Mitigation and Management 
 
The following mitigation and enhancement measures are proposed.  

 The proponent should be held responsible and accountable for implementing its 
HRDP in its SLP (Section 3). Some of the mine‘s own commitments in this regard 
include:   

o The provision of ABET programmes to community members and employees;  
o Core business training to suitable employees;  
o Learnership programmes for the mine‘s labour force and community 

members (for suitable members);  
o Portable skills training opportunities for the mine‘s labour force and 

community members (for suitable members); and  
o Community bursaries and internships (for suitable members).  

 Employment should be managed by selecting suitable employees according to a 
selection system that ensures recruitment from local, impacted communities. This 
should ensure a fair recruitment process.  

 The proponent should implement its SLP‘s Employment Equity Plan (Section 3.5 
under the SLP), thus providing equal opportunities to members from all the possible 
labour-sending communities;  

 The client‘s Procurement Progression Plan (Section 4.9 of the SLP) should be 
implemented to ensure that local suppliers are used. Moreover, local suppliers and 
SMMEs should be invited to list their businesses on a database managed by the 
proponent, possibly through the KLM;  

 Appropriate HR policies and procedures, including a labour desk/employment 
committee should be established to design and implement the SLP‘s labour 
recruitment policies and Career Progression Plan. This should ensure that 
recruitment is done in a fair and transparent way, and that job creation opportunities 
are maximised;  

 The recommendations contained in IFC PS 2 (Labour and Working Conditions) must 
be adhered to in developing the labour policy and operational guidelines (much of 
this has been included in the SLP already). These include:  

o Developing appropriate HR policies and procedures (Nr 8);  
o Establishing appropriate working conditions (Nr 10);  
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o Ensuring non-discrimination and providing equal opportunities (Nr 15);  
o Establishing a Grievance Mechanism for labour issues (Nr 20);  
o Protecting the work force ( Nr 21-22); and  
o Occupational Health and Safety (Nr 23).  

 The following ILO conventions must be adhered to:  
o ILO Convention 87 on freedom of association and protection of the right to 

organise;  
o ILO Convention 98 on the right to organise and collective bargaining;  
o ILO Convention 29 on forced labour;  
o ILO Convention 105 on the abolition of forced labour;  
o ILO Convention 138 on the minimum age of employment;  
o ILO Convention 182 on child labour;  
o ILO Convention 100 on equal remuneration; and  
o ILO Convention 111 on discrimination.  

 As far as possible, those labourers involved in the construction phase should be 
incorporated in the permanent staff for the operational phase; and 

 Attention should be paid to employment opportunities for women and disabled 
persons.  

 
Significance Statement 
 
Without proper labour practices (especially to recruit local labour), this would only be a low 
positive impact on the local population during the construction phase, as the project could 
potentially source too many outsider workers.  
 
This is a very significant impact which could, if managed properly, have a high positive 
overall impact on the population during the construction phase, with mitigation measures in 
place.   
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term Study Area 
Slightly 

Beneficial 
May Occur LOW +ve 

With 
Mitigation 

Short Term Study Area Very Beneficial Probable HIGH +ve 

 
Impact 5.2: Developing and supporting local businesses 
 
Cause and Comment  
 
Many local residents called upon the mine to invest in their communities and especially to 
stimulate the development of SMMEs. Some residents recalled past experiences of mines 
that have closed and allegedly left their communities without any sustainable income 
generation opportunities. In this way, some call upon the proponent to invest in sustainable 
income-generating opportunities that could sustain their communities in the future when the 
mine has closed.  
  
Through the client‘s Procurement Progression Plan in its SLP, commitment has been 
expressed to stimulate and develop local businesses. Moreover, through this SLP, the local 
economy of the municipality will be supported and stimulated through several community 
development programmes that are currently being considered by the client. Each 
programme is being designed with a strong emphasis on stimulating and supporting local 
business development.  
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There is a general concern that, should the mine not support local businesses, insufficient 
opportunities would be created for the communities to become self-sustainable after mine 
closure. The area might become dependent on outside workers or outside businesses that 
enter the communities without any skills transfers for the location population.   
 
Mitigation and Management 
 
The SLP should be implemented and annually reviewed.  
 
Significance Statement 
 
Should local SMMEs not be supported and their development not stimulated, the overall 
significance of the project would only be low positive during the construction phase.  
 
Should appropriate mitigation and enhancement measures be in place, the overall 
significance of this impact would be high positive during the construction phase. The reason 
for this is the fact that many SMMEs could be supported, especially during the construction 
phase when different skills in the general building industry might be required. This would be 
an ideal opportunity to stimulate local businesses that could provide services in other 
sectors.   
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term Regional Slightly Beneficial  May Occur  LOW +ve 

With 
Mitigation 

Short Term Regional Very Beneficial Definite HIGH +ve 

 
Impact 5.3: Skills training and further training opportunities       
 
Cause and Comment  
 
The mine will need highly skilled workers and graduates, and staff with experience in mining. 
Although many older community members do have this experience, a concern was raised 
that much of this knowledge has been lost and not passed onto the younger generation.  
 
Sufficient skills and further training opportunities should be developed by the mine for 
several reasons. The first reason is that this should be seen by the proponent as an 
investment for the mine itself. Training youth in mine-related skills would ensure that the 
mine has a steady labour supply in the future. In addition, youth members who have not 
completed matric should be supported through ABET programmes to obtain appropriate 
certificates that would allow them to be employed and progress through the mine‘s internal 
employee ranks. Another reason is that more local skilled residents could be absorbed in the 
mine, reducing the need for outside workers.  
 
The consultant is confident that the mine‘s SLP does address these issues adequately in its 
SLP, in particular as such measures are required by the Department of Energy (DoE) for 
issuing a mining license in accordance with the MPRDA (2002). Should such measures not 
be implemented, there is concern that the mine would not create sustainable jobs and that 
more outside workers would be required. This would have add-on affects related to many of 
the impacts already discussed, such as an influx of job-seekers (refer to Issue 1).  
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Mitigation and Management 
 
Since the implementation of an SLP is mandatory, no mitigation and/or project enhancement 
measures have been included under this section.  
 
Significance Statement 
 
By implementing its HRDP in its SLP, the mine should have a high positive overall significant 
impact on the communities. This impact would be HIGH positive for the construction phase 
of the proposed development.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

N/A N/A N/A N/A N/A 

With 
Mitigation 

Medium Term  Regional  Beneficial  Definite HIGH +ve 

 
Issue 6: Altering the landscape 
 
The proposed project might alter the landscape in several ways. Two possible impacts are 
discussed under this issue which are very closely related, but each issue is dealt with 
individually:  
 

 Effects on farm-owners‘ place attachment; and  

 Effects on the area‘s tourism industry.   
 
Impact 6.1: Effects on farm-owners’ place attachment 
 
Cause and Comment  
 
Place attachment was defined in the SIA as the bonding that occurs between individuals and 
their meaningful environments. Three aspects (or dimensions) of place attachment were 
considered, namely attachment from a personal or group perspective, through a 
psychological process, and from a physical place attraction. The analysis indicated a mixed 
and highly complicated relationship between the various variables. For example, place 
attachment is affected by:  
 

 How long a farm has been in a family;  

 The farm-owners‘ personal or family experience on the land, land memory and 
knowledge;  

 Their social and physical attraction to the land and its natural, but also built 
environment; and 

 The effect that the land has on them, such as instilling a sense of pride, love or 
memories.  

 
As most farms are held in families, farm-owners‘ place attachment is significant when 
analysing it in terms of the above indicators. Although few farmers seemed to be attached to 
the land from a cultural and social perspective, others contradicted this sentiment by 
reflecting upon the fact that farm-owners are not familiar with mines and how these alter 
landscapes. In this view, some warned that farm-owners might become sentimental over 
their land once the mine is being established, as this will then force them to visualise the 
mine‘s impact. Moreover, several farm-owners were dismayed about the prospects of land 
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acquisition, maintaining that it would alter the landscape and acquire land from families. 
Some are of the opinion that they have spent years to accumulate sufficient resources to 
acquire the land.  
 
It should be noted that the effect of place attachment would apply differently to each affected 
farmer, and the type of land acquisition discussed between the proponent and the affected 
farmer. For example, surrounding landowners whose land will not be acquired, but who 
would remain living in the area, might have a strong place attachment to the area, and the 
development of the mine could have an effect on the way they perceive the surrounding 
environment. Directly affected farm-owners who receive compensation for their land, might 
decide to voluntary relocate and will be less affected. Assessing the impact of place 
attachment is therefore very difficult, as the assessment should be applied to different 
scenarios.  
 
Taking the perspective that place attachment would not be a significant impact for farm-
owners who leave the area, this impact has been assessed in terms of those neighbouring 
farmers who will remain in the area. These farmers will witness the changing landscape, and 
might perceive such change in relation to how they have known and value the area in the 
past.  
 
Mitigation and Management 
 
There are no mitigation measures to guard against place attachment values. 
 
Significance Statement 
 
It is assumed that this would be a high negative impact, for those farmers who move off their 
land. This high negative impact therefore takes place during the construction phase, and is a 
direct impact on Roode Heuvel farmers required to vacate their land. However, these directly 
affected farm-owners will benefit in terms of compensation. 
 
Remaining farmers in the area have a strong place attachment, principally since many 
owned their farms for generations. It should be expected that those farm-owners who chose 
to remain on their farms would be indirectly affected in terms of place attachment. These 
farmers regard the changes brought about by a mine as constituting a major and long-term 
change to their environment which results in severe effects, and hence this is rated as high 
negative.  
 

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 N/A N/A N/A N/A N/A 

 
Impact 6.2: Effects on the area’s tourism industry 
 
Cause and Comment  
 
For purposes of this EIA and in the context of this project, tourism can be divided into eco- or 
business tourism. Ecotourism can be defined as an influx of people to the area specifically 
drawn to the area for its natural beauty and flower season. It is one form of tourism that 
usually attracts people to the area‘s fragile, yet pristine and relatively undisturbed natural 
areas. This is in stark contrast to mass tourism (related to leisure tourism, site of cultural 
significance or holiday destinations), which this area does not experience significantly. A 
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business tourist, alternatively, can be defined as someone who is drawn to a specific place 
for business or professional reasons.  
 
From an ecotourism perspective, some expressed concern that the mine would change the 
area‘s landscape and would fail to attract tourists in the future. However, from discussions 
with the KLM, as well as the communities and some of the affected farm-owners, some 
agree that the mine should not really affect the area‘s tourism industry significantly. As 
claimed by many, people are not attracted to the farming areas, but prefer to visit the 
Namakwa NP and areas known for their flower displays around the town of Garies.  
 
According to Mr van Lente (SANParks), the development of the mining industry could in fact 
stimulate and increase the area‘s tourism potential. It is believed that more guesthouses 
might mushroom to cater for the mine‘s needs. The same guesthouses might also be able to 
cater for more tourists. However, the latter could only be achieved if resources are allocated 
to promoting the area‘s biodiversity and conservation importance.   
 
Lastly, considering business tourism, it is anticipated that the mining development will 
increase business tourism, as more opportunities will be created for accommodation in the 
area. This, in return, will have a positive add-on (or spill-over) effect on other sectors as well 
(such as the food industry). 
  
Mitigation and Management  
 
The following mitigation and enhancement measures are proposed:  
 

 As part of the proponent‘s CSR Programme, local tourism initiatives could be 
supported and promoted.   

 
Significance Statement 
 
With and without mitigation measures in place, it is anticipated that the project will have a 
LOW positive impact on the tourism industry in the general area.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term  Localised  Slight Beneficial  Probable  LOW +ve 

With 
Mitigation 

Medium Term  Localised  Slight Beneficial Probable LOW +ve 

 
Issue 7: Health related impacts 
 
Impact 7.1: EHA #2: Acute respiratory infections and respiratory effects from housing 
 
Cause and Comment 
 
The project has the potential to attract outsiders and returning families. Population influx has 
the potential to contribute to the prevalence of respiratory problems in two ways.  First, 
newcomers may carry strains of respiratory diseases (e.g. seasonal influenza viruses) to 
which the local population has limited resistance due to a lack of previous exposure. 
Second, in the absence of adequate and affordable housing, newcomers may settle in 
informal settlements without services such as water, electricity, etc.  This may force them to 
rely on wood fires for cooking and indoor heating.   
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Mitigation and Management 
 

 Social management measures should include measures to discourage uncontrolled 
influx of job-seekers and proliferation of informal settlements. 

 
Significance Statement 
 
The impact is considered to occur over the medium term at a regional scale. The likelihood 
of the impact is definite and considered to be severe. Thus the impact is considered to be of 
HIGH significance. With mitigation measures in place the impact is considered to be 
moderately beneficial. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term  Regional Severe  Definite  HIGH 

With 
Mitigation 

Medium Term  Regional Moderate 
Beneficial 

May Occur 
MODERATE 

+ve 

 
Impact 7.2: EHA #4: Sexually-Transmitted Infections, Including HIV/AIDS 
 
Cause and Comment 
 
HIV/AIDS and STI are significant existing public health challenges nationally and within the 
proposed project area. STIs, if present and untreated, have been found to increase the risk 
of transmission of HIV, if one partner is infected.  
 
The potential influx and movement of labour (including contract workforce) into the area may 
pose an increased risk for STIs. There may be more disposable income either as a direct or 
indirect consequence of the project. Commercial sex workers are more likely to establish in 
Garies, but may also be attracted to the immediate proposed project area and surrounding 
communities such as Molsvlei and Stofkraal, where local community may be vulnerable to 
opportunistic sexual liaisons. The probable effect of the Project employing a number of 
relatively well-paid employees may also increase the risk for transactional sex, especially if 
they are away from their normal family unit. Economic upliftment and settlement in the 
proposed project area may also lead to the adoption of ―urban‖ values and lifestyle changes, 
which may also play a role in casual sexual engagement.  
 
Women and young girls are extremely vulnerable and have limited negotiating power for 
safe practices and family planning. Gender based sexual violence is common and there is 
not much support for victims. 
 
HIV/AIDS should be considered a major risk for the project and the community and 
interventions should be implemented on a broad base in the workforce and the community.  
 
Mitigation and Management 
 

 Develop a HIV/AIDS policy that incorporates both the workplace and community 
considerations; 

 Support the local health authorities in extending care and treatment programs in the 
area. Support the local health authorities with the establishment of Voluntary 
Counselling and Testing (VCT) centres in the area;  
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 Support community based condom distribution centres; 

 Providing women and young people with basic HIV/AIDS education; 

 Collaborate with local schools as schools are a well-established point of contact 
through which young people can receive AIDS education; 

 Use the media as it is a powerful way of reaching large numbers of people with HIV 
and AIDS information and prevention messages  

 Support information campaigns and community based peer educator programs in 
both the workforce and community. These need to use locally acceptable tools and 
based on the finding of the Knowledge, Attitude and Practices (KAP) study; 

 Support equal employment opportunities for women and support livelihood programs 
to reduce risk for opportunistic sexual encounters. This will enable them to be 
financially independent;  

 Support community based information campaigns related to TB symptoms and the 
need to seek care. The campaign should address the risk of co-infection between 
HIV and TB. This can be managed through community-based peer health educators; 

 Develop partnerships to support the community based TB control programs in 
conjunction with the authorities and any agencies/NGO; 

 Support the health management information system and collect longitudinal (spatial/ 
over time) data on key TB indicators. This will require health systems strengthening 
to get this essential data; and 

 Support NGO groups active in area on gender-based sexual violence. 
 
Significance Statement 
 
The impact is considered to be permanent at a regional scale. The likelihood of the impact is 
definite and considered to be very severe. Thus the impact is considered to be of VERY 
HIGH significance. With mitigation measures in place the impact is considered to be 
moderately beneficial. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent  Regional Very Severe  Definite  VERY HIGH 

With 
Mitigation 

Permanent  Regional Moderate 
Beneficial 

May Occur 
MODERATE 

+ve  

 
Impact 7.3: EHA #5: Soil-, water- and waste-related diseases 
 
Cause and Comment 
 
The communities in the proposed project area have good access to clean or improved water 
supplies. There is a heavy reliance on non-protected wells as a primary source of drinking 
water.  
 
Influx may also play a role in availability of water due to increased demand, which may 
ultimately negatively affect water quality. Pressure on existing limited services in terms of 
water supply and sanitation could dramatically increase the risk of water related diseases. 
Water-borne diseases such as diarrhoea were noted during KIIs and are linked to 
contaminated water and poor sanitary conditions. 
 
There is little data on basic water and sanitation practices or burden of disease linked to 
specific water and sanitation indicators. There is the potential for the proposed project to be 
accused of polluting the water bodies in the surrounding communities from plant or domestic 
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water and thus it is important to establish firm baselines for mitigation. Water and sanitation 
are significant existing needs in the community and if Zirco supports any initiatives they 
should be linked to specific indicators to measure impact.  
 
Mitigation and Management 
 

 The quality of groundwater and surface water must be monitored to ensure that the 
proposed project does not have any detrimental effects on community water sources;  

 Influx management; 

 Restrict access to project created water bodies; 

 Perform end user analysis of water quality. This serves as an indicator for monitoring 
water quality where it is consumed and determines the level of general sanitation and 
hygiene even if water is collected from clean sources; 

 Ensure proper disposal of human waste that is generated from the project; and 

 Ensure proper waste management from project generated waste according to waste 
management principles. 

 
Significance Statement 
 
The impact is considered to be medium term at a regional scale. The likelihood of the impact 
is definite and considered to be severe. Thus the impact is considered to be of HIGH 
significance. With mitigation measures in place the impact is considered to be moderately 
beneficial. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term Regional Severe  Definite  HIGH 

With 
Mitigation 

Permanent  Regional Moderate 
Beneficial 

May Occur 
MODERATE 

+ve 

 
Impact 7.4: EHA #6: Food- and nutrition-related issues 
 
Cause and Comment 
  
The possible influx of people into the proposed project area may result in a reduction to 
agricultural yields as well as space available for grazing livestock. Inflation could reduce food 
security in a situation of already high food prices that communities cannot afford. 
 
Changes in practices also need to be considered over the medium term. The community 
may start buying more food in the form of refined products as a result of economic 
upliftment. A reduction in physical exertion may also result as a result of changing 
livelihoods. Ironically, the final result could be an increased incidence in obesity. 
 
Mitigation and Management 
 

 Support sustainable livelihood programs through increased use of agriculture. The 
financial benefit of farming over other practices will be essential to support. An 
example of this could be community gardens; 

 Support maternal and child health programs; and 

 Favour local procurement of food items in combination with incentives to increase 
local production. 
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Significance Statement 
 
The impact is considered to be medium term at a scale restricted to the study area. The 
likelihood of the impact is probable and considered to be severe. Thus the impact is 
considered to be of MODERATE significance. With mitigation measures in place the impact 
is considered to be LOW beneficial. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term Study Area Severe  Probable MODERATE 

With 
Mitigation 

Medium Term Study Area Moderate 
Beneficial 

Unlikely LOW +ve 

 
Impact 7.5: EHA#7: Accidents/Injuries 
 
Cause and Comment 
 
The proposed project may lead to increased traffic loads on primary and access roads and 
has thus the potential to increase the number of traffic accidents. Some community 
members may be relatively naïve to risks from road traffic accidents and the larger volumes 
of traffic may increase their exposure risk. This is especially relevant for small children.  
 
The risks and impacts related to project-generated traffic during construction of the mine 
were identified as: 
 

 Increased traffic on DR2938; 

 Increased risk of vehicle collisions and personal injuries; 

 Increased dust generation; 

 Increased traffic noise; and 

 Increased traffic and disruption of traffic flows on the N7 highway and provincial 
roads between the N7 and the port at Saldanha. 

 
The health facilities within the communities have very limited capacity to respond and 
manage any form of complex trauma or multiple casualty situations. In addition, there are 
limited emergency services so delays to care can be significant and inappropriate movement 
has the potential to exacerbate injuries.  
 
Mitigation and Management 
 

 Improving road safety by collaborating with the district road-safety unit to establish 
and maintain pictorial road-safety signage near the site in local language (Afrikaans) 
and English language (if needed);  

 Clearly demarcated pedestrian crossings in appropriate places etc. This could be 
achieved by establishing and implementing a Traffic Management Plan; 

 Develop and implement an Emergency Preparedness and Response Plan for 
construction and operation, including provisions to deal with traffic accidents, 
particularly accidents involving personal injuries. All drivers must be made aware of 
the procedures to be followed; 
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 Develop community security and safety management structures (such as the 
Security Community Liaison Forum – a liaison body between the affected farmers 
and security personnel, through which security arrangements are discussed with 
affected farmers) for the project related to the different activities. This should include 
emergency response plans for both community related accidents and also for the 
workplace. This must include a fire, rescue and chemical spill response capability, as 
well as medical emergency response strategies; 

 Conduct a traffic impact assessment to assess the impact of increased traffic within 
the proposed project area (this has been completed and forms part of the Specialist 
Volume); 

 Develop a clear policy for the management of emergencies or accidents in the 
community as a direct result of the projects activities; and 

 Support with local safety and security as addressed in the specialist studies. 
 
Significance Statement 
 
The impact is considered to be long term at a scale restricted to the study area. The 
likelihood of the impact is probable and considered to be severe. Thus the impact is 
considered to be of HIGH significance. With mitigation measures in place the impact is 
considered to be moderately beneficial. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area Severe  Probable HIGH 

With 
Mitigation 

Long Term Study Area Moderate 
Beneficial 

May Occur 
MODERATE 

+ve 

 
Impact 7.6 EHA #8: Exposure to potentially hazardous materials, noise and malodours 
 
Cause and Comment 
 
Radiation 
 
Heavy mineral sands will be concentrated through the production of the HMC and may 
therefore be considered to be above the naturally background radiation levels. In addition, 
certain scrap types may be contaminated with radionuclide-containing ore/product 
(Naturally-Occurring Radioactive Materials (NORM)). Used vehicle 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 assessed, and if necessary, monitored (a radiation assessment 
has been completed and included in the Specialist Volume, in addition to this, radiation 
impacts are discussed separately below (Section 9.4) for all phases of the project).  
 
In the absence of adequate mitigation, radiation exposure resulting from project activities 
constitutes one of the most significant potential health impacts of the project. Any living 
tissue in the human body can be damaged by radiation in a unique manner. The body 
attempts to repair the damage, but sometimes the damage is of a nature that cannot be 
repaired or it is too severe or widespread to be repaired. Also mistakes made in the natural 
repair process can lead to cancerous cells. The most common forms of ionizing radiation are 
alpha and beta particles, or gamma and X-rays. 
 
In general, the amount and duration of radiation exposure affects the severity or type of 
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health effect. There are two broad categories of health effects: stochastic and non-
stochastic. 
 
Stochastic Health Effects: Stochastic effects are associated with long-term, low-level 
(chronic) exposure to radiation. ("Stochastic" refers to the likelihood that something will 
happen.) Increased levels of exposure make these health effects more likely to occur, but do 
not influence the type or severity of the effect. Cancer is considered by most people the 
primary health effect from radiation exposure. 
 
Non-Stochastic Health Effects: Non-stochastic effects appear in cases of exposure to high 
levels of radiation, and become more severe as the exposure increases. Short-term, high-
level exposure is referred to as 'acute' exposure. Many non-cancerous health effects of 
radiation are non-stochastic. Unlike cancer, health effects from 'acute' exposure to radiation 
usually appear quickly. Acute health effects include burns and radiation sickness. Radiation 
sickness is also called 'radiation poisoning.' It can cause premature aging or even death. If 
the dose is fatal, death usually occurs within two months. The symptoms of radiation 
sickness include: nausea, weakness, hair loss, skin burns or diminished organ function. 
 
Solid Waste (General and Hazardous) 
 
Waste streams likely to be produced during the construction phase will include both general 
(non-hazardous) and hazardous wastes and are expected to be similar in composition to the 
non-process wastes or co-products produced during the operational phase. The domestic 
waste stream will be comprised predominantly of non-hazardous waste types including 
paper, plastic, cloth and some food waste. In addition, relatively insignificant quantities of 
hazardous wastes may be included in this waste stream, including batteries, empty 
containers for cleaning chemicals, fluorescent light tubes, pesticide aerosol cans, medical / 
clinic wastes etc. 
 
The construction and rehabilitation activities will also result in the generation of hazardous 
wastes including chemicals associated with machine and vehicle maintenance, oily rags and 
filters, empty containers for hazardous chemicals (paints, solvents, lubricants, herbicides, 
pesticides / herbicides) and electrical and electronic equipment. 
 
The clinic or first aid station that will be located at the mine will most likely generate some 
medical waste (bio-hazards). Medical waste is classified as Hazard Rating 1 or Extreme 
hazard waste and must be incinerated before disposal at a landfill. Alternative methods for 
disposal are pre-treatment by sterilisation, direct irradiation or micro-waving to render 
inactive, prior to its final disposal by landfilling at a hazardous waste landfill site.  
 
Air pollution, Water, Noise and Mal-odours 
 
Exposures and environmental health determinants as a result of the project will be covered 
in a number of specialist reports (refer to Specialist Volume). These include air quality, 
water, noise and soil studies.  
 
Noise is also a factor to consider and the health impacts of noise are well described at both 
a physical and psychosocial level. The noise related to transport and use of equipment will 
also need to be assessed (a noise assessment has been completed and is included in the 
Specialist Volume). 
 
Air quality and odours have been addressed in detail in the air quality report. Dust 
generation was highlighted as a potential impact especially in operations. The pollutant of 
concern under the current land-use would be particulates that would result in elevated levels 
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of dustfall, as well as elevated PM10 and PM2.5 concentrations. The likely emissions sources 
would be wind erosion of areas where vegetation cover is limited and vehicle entrainment of 
particulates from the unpaved district and farm roads. 
 
Available information in regards to water quality indicates that project activities will not have 
any appreciable adverse impact on the quantity and quality of potable groundwater (a 
surface and groundwater report has been completed and is available in the Specialist 
Volume). 
 
Mitigation and Management 
 

 Implement mitigation measures as specified in the radiation and air quality 
assessment reports; 

 The quality of groundwater and surface water must be monitored to ensure that the 
proposed project does not have any detrimental effects on community water sources; 

 Evaluate and manage air, water and noise issues as part of the environmental impact 
assessment and environmental management plan requirements. Human health 
considerations should be considered based on results of the surveillance activity. 

Significance Statement 
 
The impact is considered to be permanent at a scale restricted to the study area. The 
likelihood of the impact is probable and considered to be moderate. Thus the impact is 
considered to be of MODERATE significance. With mitigation measures in place the impact 
is considered to be LOW. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate  Probable MODERATE 

With 
Mitigation 

Medium Term Study Area Moderate  Unlikely LOW 

 
Impact 7.7: EHA #9: Social determinants of health (gender-based violence, alcohol 
and drugs) 
 
Cause and Comment 
 
Gender-based violence occurs commonly and is often related to substance abuse. Women 
and young girls are often the most vulnerable.  
 
Drug and alcohol abuse are currently a major problem in the local study area, and these 
have the potential to increase during the lifespan of the proposed Project. The SIA confirms 
this through the discussion of substance abuse (alcohol- and drug-use), and how this 
reinforces and accounts for a range of social pathologies, such as intra-household violence, 
women abuse, rape, teenage pregnancies and crime. This would be due to the increase in 
income and mobility, affording individuals who previously could not afford these ‗luxuries‘, to 
now indulge.  
 
Mitigation and Management 
 

 Social management plans and recommendations as part of the social impact 
assessment; and 

 Gender empowerment should be considered. 
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Significance Statement 
 
The impact is considered to be medium term at a scale restricted to the study area. The 
likelihood of the impact is probable and considered to be severe. Thus the impact is 
considered to be of MODERATE significance. With mitigation measures in place the impact 
is considered to be moderately beneficial. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term Study Area Severe Probable MODERATE 

With 
Mitigation 

Medium Term Study Area Moderate 
Beneficial  

May Occur 
MODERATE 

+ve 

 
Impact 7.8: EHA #9: Social determinants of health (social cohesion and well-being) 
 
Cause and Comment 
 
Influx into the proposed project area will play a major role in lifestyle and perceptions of 
wellbeing. 
 
Employment is a major need in the proposed project area. The SIA highlights the potential 
benefits that the proposed project may bring for employment opportunities. There are distinct 
direct and indirect health benefits related to this. 
 
Education is also a major existing need in the community. The level of education in the 
proposed project area is described as low. It was cited as a priority developmental need in 
the community. Women‘s literacy is extremely important to enhance health needs in the 
family unit as they are the gatekeepers to health. 
 
There is a lot of mining expertise in the area such as former diamond, copper and base 
metal miners. Zirco expects to employ numerous local skilled and unskilled labour. Zirco will 
also make use of skilled workers from outside the KLM. Once the mine becomes 
operational, several permanent jobs will be created, constituting of skilled, semi-skilled and 
unskilled labourers. Many of the highly-skilled workers may come from outside of the 
proposed project area which may result in community tension and a reduced sense of well-
being. 
 
Mitigation and Management 
 

 Gender empowerment and equity, this should include programs as well as 
employment opportunities; 

 Supporting education programs with a gender equity focus; 

 Support cultural activities and sports especially in schools; 

 Support vulnerable groups; and 

 Support graduate training programs for the youth in the community. 
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Significance Statement 
 
The impact is considered to be medium term at a regional scale. The likelihood of the impact 
is probable and considered to be severe. Thus the impact is considered to be of HIGH 
significance. With mitigation measures in place the impact is considered to be moderately 
beneficial. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term Regional Severe Probable HIGH 

With 
Mitigation 

Medium Term Regional Moderate 
Beneficial  

Probable 
MODERATE 

+ve 

 
Impact 7.9: EHA #12: Non-Communicable Diseases 
 
Cause and Comment 
 
These diseases are poorly described in the country and district. This is due to the high burden 
of communicable diseases in the country that have focussed the human and economic 
resources to this sector.  
 
NCD may play a major role in the economics of the country as it is well recognised that poor 
adult health negatively effects economic well-being at an individual and household level, but 
also at a macro level. Labour productivity will fall, and the social and medical costs of 
managing chronic diseases as well as an ageing population, will increase.  
 
The proposed project will in all likelihood enhance the socio-economic conditions in the area 
either from direct or cumulative benefits. As the Project starts to uplift health programs in the 
area through direct or indirect means, it will hopefully increase the life expectancy in the area 
and also the productive time of breadwinners. The short term effects may be an increased 
spending ability and adoption of more western sedentary lifestyle and diet. With prosperity 
and organised settlement may come a degree of urbanism with associated changes in 
values and behaviour, which predisposes the community to an increase in lifestyle related 
diseases such as obesity, hypertension, diabetes, and some forms of cancers. This may 
place an additional burden on the local health care facilities that may not have an ability to 
diagnose and appropriately manage these conditions.  
 
The proposed project will employ a number of permanent and temporary workers. Diet and 
lifestyle will need to be monitored in this sector as they will have access to increased 
incomes and potentially free meals on the project site. This is a workplace health as well as 
a community health concern.  
 
In terms of the significance of the proposed project on the communities the following can be 
considered: 
 

 Social and environmental factors that increase stress and unhealthy behaviours; and 

 Increase pressure on existing health care facilities that only practice limited 
preventive health care. 

 
These conditions are chronic in nature and difficult to predict at the local level. The 
cumulative impacts of the economic upliftment of the region will need to be considered and 
such the impacts cannot solely be ascribed to the project. Mitigation and management at the 
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local level is however important. 
 
Mitigation and Management 
 

 Collect indicator data on NCD in area. Focus on hypertension and diabetes as most 
common conditions;  

 Support the local health care personnel with training on disease management 
programs and the recognition of NCD symptoms and associated management; and 

 Support health education programs as part of a community based peer health 
educator program. These should focus on lifestyle risk factors such as diet, exercise, 
smoking and alcohol consumption. 

 
Significance Statement 
 
The impact is considered to be long term at a regional scale. The likelihood of the impact is 
probable and considered to be severe. Thus the impact is considered to be of HIGH 
significance. With mitigation measures in place the impact is considered to be moderately 
beneficial. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Regional Severe Probable HIGH 

With 
Mitigation 

Long Term Regional Moderate 
Beneficial  

May Occur 
MODERATE 

+ve 

 
Issue 8: Economic Impacts 
 
Impact 8.1: Impact on tourism 
 
Cause and Comment 
 
The economic assessment took into account negative impacts on tourism associated with 
visual impacts, impacts related to noise and dust, impacts on freshwater and marine 
environments and the loss of conservation worthy land and biodiversity offsets. In addition it 
also considered the benefits that may arise from the proposed development, including 
improved access to the NNP via the upgrading of the road and an increase in business 
tourism. A consolidated consideration of the risks and opportunities are assessed below. 
 
Mitigation and Management 
 

 Serious consideration should be given to funding tourism enhancement projects in 
collaboration with local tourism stakeholders as part of the mine‘s future Social and 
Labour Plan (SLP) contributions. There is a particular need given limited concerted 
efforts in the local area. Assistance could, for example, encompass tourism planning, 
promotion, capacity building, enterprise development and the provision of tourist 
facilities.  

 With regard to rehabilitation, if one takes a sample of mines throughout South Africa, 
it is clear that rehabilitation effort and success can be highly variable even if all mines 
are required to abide by the same regulations (see van Zyl et al., 2012). This 
variability can be seen when comparing both operating and closed mines. It therefore 
stands to reason that, with regards to minimising impacts, much will depend not only 
on how the applicants EMP is conceived, but critically how it is implemented in 
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partnership with the relevant authorities and other stakeholders. Rehabilitation needs 
to be rigorously applied and adequately funded both concurrently and at closure, 
especially to minimise visual scarring and other tourism risks. The fact that the costs 
of rehabilitation have been determined, and allowances for this made in the financial 
model, indicates that this is the current thinking. 

 The biodiversity offset recommended by the botanical specialist would have 
particular potential to compensate for tourism risks. The initial location options for the 
offset recommended by the botanical specialist are adjacent to the NNP allowing for 
new areas to be added to the NNP. Ideally, further choices among these options 
should be made with NNP tourism development in mind so that the areas chosen can 
enhance tourism. Such an offset could reduce overall tourism risks to a low 
significance if appropriately chosen, and successfully integrated into the NNP in 
conjunction with other mitigation and rehabilitation measures. 

 
Significance Statement 
 
Some disturbance and nuisance would be experienced during construction. This would 
include the potential for increased dust and noise. Impacts should, however, be low provided 
the construction phase is well managed and the mitigation measures suggested by the other 
specialist studies forming part of this EIA are implemented. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term  Study Area  Moderate  Probable  MODERATE 

With 
Mitigation 

Short Term Study Area Slight Probable LOW 

 
Impact 8.2: Impact on landowners 
 
Cause and Comment 
 
The economic assessment took into account impacts on landowners associated with visual 
impacts and sense of place, impacts associated with noise, and impacts on freshwater and 
marine environments. In addition it also considered the benefits that may arise for the 
proposed development, including the upgrading of the district road. A consolidated 
consideration of the risks and opportunities are assessed below. 
 
Mitigation and Management 
 

 Mitigation measures are the same as those listed for Impact 8.1 above. 
 
Significance Statement 
 
Some disturbance and nuisance would be experienced during construction. This would 
include the potential for increased dust and noise as well as increased risk of the emergence 
of ―social ills‟ associated with the presence of the construction workforce. Impacts should, 
however, be low provided the construction phase is well managed and the mitigation 
measures suggested by the other specialist studies forming part of this EIA are 
implemented. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term  Study Area  Moderate  Probable  MODERATE 

With 
Mitigation 

Short Term Study Area Slight Probable LOW 

 
Impact 8.3: Impact of project related expenditure 
 
Cause and Comment 
 
Construction expenditure would constitute a positive injection of new investment. Preliminary 
estimates indicate that a total of between R1.4 billion and R2.15 billion would be spent on all 
aspects of construction. 
 
Mitigation and Management 
 
The applicants procurement processes, hiring and training of staff and social and labour plan 
(SLP) projects should act as departure points when considering benefit enhancement 
measures. Among other things, this plan deals with giving preference to local and historically 
disadvantaged individuals and companies.  
 
Mitigation in the form of benefit enhancement should focus on three areas:  

 Targets should preferably be set for how much local labour should be used based on 
the needs of the applicant and the availability of existing skills and people that are 
willing to undergo training. Opportunities for the training of unskilled and skilled 
workers from local communities should be maximized.  

 Local sub-contractors should be used where possible and contractors from outside 
the local area that tender for work should also be required to meet targets for how 
many locals are given employment.  

 The applicant should explore ways to enhance local community benefits with a focus 
on well-conceived SLP projects that are clearly aligned with local needs as outlined 
in the Kamiesberg Municipality IDP. (Please note this has been completed and forms 
part of the accepted SLP). 

 
The social specialist study (CES, 2014a) also provides more details on appropriate benefit 
enhancement measures. 
 
Significance Statement 
 
An assessment of the significance of the combined impacts of project-related expenditure 
based on the findings above is presented in the table below. Impacts with mitigation should 
be of a MODERATE significance during construction. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term  Regional Moderately 
Beneficial 

Definite  
MODERATE 

+ve 

With 
Mitigation 

Short Term Regional  Moderately 
Beneficial 

Definite 
MODERATE 

+ve 
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 9.2.4 Impacts that may result from the operational phase 
 
Issue 1: Influx of Job Seekers and Outside Workers  
 
Impact 1.1: Community expansions and increased burdens on service delivery and 
cost of living: 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 1, impact 1.1). 
 
Significance Statement 
 
Should no mitigation measures be implemented by the proponent to safeguard communities 
from rapid expansion and assist the municipality with new incomers, the overall significance 
of this impact during the operational phase should be MODERATE negative.  
 
With proper mitigation measures, during the mine‘s operational phase, the project should 
have a positive impact on the surrounding communities. The reason for this is that the mine 
could stimulate the local skills base, and limit (as far as possible) the number of outside 
workers that will be required.  
 

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 

Long-term Study Area Slightly Beneficial Probable 
MODERATE 

+ve 

 
Impact 1.2: Increased community conflicts due to differential benefits between local 
labour and outside workers 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 1, impact 1.2). 
 
Significance Statement 
 
Without any mitigation measures, the consultant believes that the overall significance of this 
impact would be MODERATE negative during the operational phase as the influx of job-
seekers might potentially level-off. Should appropriate mitigation measures be adopted, the 
overall significance of this impact should be low negative during the operational phase. With 
any development, a degree of community tension would be expected. This cannot change 
into a positive impact, which is why it remains low negative, even when mitigation measures 
are adopted.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long-term Study Area Slight May Occur MODERATE 

With 
Mitigation 

Long-term Study Area Slight Unlikely LOW 
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Impact 1.3: Increased social pathologies (substance-abuse, crime and an increase in 
high risk sexual behaviours and related teenage pregnancies) 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 1, impact 1.3). 
 
Significance Statement 
 
Without any mitigation measures, the consultant believes that the overall significance of this 
impact would be HIGH negative during the operational phase. The reason for this high rate 
is that the severity of this impact is very severe and the likelihood definite.  
 
Should appropriate mitigation measures be adopted, the overall significance of this impact 
should be LOW negative during the operational phase. Changing social pathological 
behaviours is extremely difficult, as it involves changing attitudes and community values. At 
most, such impacts can be controlled, but never eliminated.  
 

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: The use of security personnel 
  
Impact 2.1: The use of security personnel for mine access control   
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 2, impact 2.1). 
 
Significance Statement 
 
This could potentially be a MODERATE negative impact of the usage of security personnel. 
The reason for this is that it could result in fractious relationships between the proponent and 
the affected farm-owners. This could especially be the case if adjacent farm-owners start to 
feel a sense of threat from the security personnel. In the most serious case, farm-owners 
might even be subject to violent attacks from security guards, although there is no reason to 
suspect this at such an early stage.  
 
With an appropriate code of conduct for the usage of a security company, the impact of 
security personnel should not have any effect on the surrounding residents.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  Study Area Severe May Occur  MODERATE 

With 
Mitigation 

N/A N/A N/A N/A N/A 
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Issue 3: Provision of basic social services 
 
Impact 3.1: Assisting with housing requirements in Garies 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 3, impact 3.1). 
 
Significance Statement: 
 
If no assistance is provided for staff housing, informal settlements might become 
established. However, this is unlikely as the conditions of mining will dictate that suitable 
staff accommodation is provided. Should no measures or procedures be in place to ensure a 
fair and transparent process, conflict might be stirred in the communities regarding perceived 
unfair housing provision. The overall significance for household development would 
therefore only be MODERATE positive.  
 
Should procedures and measures be put in place to ensure that assistance with housing is 
done in a fair and transparent manner, the overall significance should be HIGH positive 
during the operational phase.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without Mitigation Long Term  Localised 
Slightly 

Beneficial  
Probable 

MODERATE 
+ve 

With Mitigation Long Term  Localised  Very Beneficial  Probable  HIGH +ve 

 
Impact 3.2: Assisting with local economic development 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 3, impact 3.2). 
 
Significance Statement 
 
Should the proponent invest in LED without ensuring that sufficient project enhancement 
measures and appropriate community and stakeholder engagements have been undertaken, 
any investment would probably only have a MODERATE positive impact.  
 
Should mitigation (or rather enhancement) measures be implement, the mine‘s LED 
investment in the KLM could have an overall HIGH positive significance.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial 
Scale 

Severity of 
Impact 

Without Mitigation Medium Term   Study Area 
Moderately 
Beneficial  

Probable  MODERATE 

With Mitigation Medium Term  Study Area Very Beneficial  Probable HIGH 

 
Impact 3.3: Upgrading of roads  
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 3, impact 3.3). 
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Significance Statement 
 
It is believed that upgrading some road networks will have a general positive impact on the 
area‘s population. Therefore, this impact (as a project enhancement measure) has been 
rated as a ‗low positive‘.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  Study Area  
Slighty 

Beneficial 
Definite  LOW +ve 

With 
Mitigation 

Long Term  Study Area 
Slightly 

Beneficial  
Unlikely   LOW +ve 

 
Issue 4: Land acquisition for mining 
 
Impact 4.1:  Economic viability of remaining unaffected land   
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 4, impact 4.1). 
 
Significance Statement 
 
It is believed that compensation for land will have a moderate positive impact on the affected 
farmers and their households.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

N/A  N/A N/A N/A N/A 

With 
Mitigation 

Long Term  Study Area Slight  May Occur    
MODERATE 

+ve 

 
Issue 5: Stimulation of Economic Growth 
 
Impact 5.1: Employing local labour 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 5, impact 5.1). 
 
Significance Statement 
 
Without proper labour practices (especially to recruit local labour), this would only be a low 
positive impact on the local population during the operational phase, as the project could 
potentially source too many outsider workers.  
 
This is a very significant impact which could, if managed properly, have a very high positive 
impact during the operational phase. During the operational phase, it is anticipated that, 
together with the cumulative developments of other mines in the area, the spatial scale 
would become regional.  
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  Regional  Slightly Beneficial  May Occur  LOW +ve 

With 
Mitigation 

Long Term Regional Very Beneficial   Probable  HIGH +ve 

 
Impact 5.2: Developing and supporting local businesses 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 5, impact 5.2). 
 
Significance Statement 
 
Should local SMMEs not be supported and their development not stimulated, the overall 
significance of the project would only be low positive during the operational phase.  
 
Should appropriate mitigation and enhancement measures be in place, the overall 
significance of this impact would be high positive during the operational phase. The reason 
for this is the fact that many SMMEs could be supported, when different skills in the general 
building industry might be required. This would be an ideal opportunity to stimulate local 
businesses that could provide services in other sectors.   
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Regional Slightly Beneficial  May Occur  LOW +ve  

With 
Mitigation 

Long Term Regional Beneficial Probable HIGH +ve 

 
Impact 5.3: Skills training and further training opportunities       
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 5, impact 5.3). 
 
Significance Statement 
 
By implementing its HRDP in its SLP, the mine should have a high positive overall significant 
impact on the communities. This impact would be HIGH positive for the operational phase of 
the proposed development.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

N/A N/A N/A N/A N/A 

With 
Mitigation 

Long Term  Regional  Beneficial  Definite HIGH +ve 
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Issue 6: Altering the landscape 
 
Impact 6.1: Effects on farm-owners’ place attachment 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 6, impact 6.1). 
 
Significance Statement 
 
Remaining farmers in the area have a strong place attachment, principally since many 
owned their farms for generations. It should be expected that those farm-owners who chose 
to remain on their farms would be indirectly affected in terms of place attachment. These 
farmers regard the changes brought about by a mine as constituting a major and long-term 
change to their environment which results in severe effects, and hence this is rated as high 
negative.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  Localised   Severe  Definite HIGH 

With 
Mitigation 

N/A N/A N/A N/A N/A 

 
Impact 6.2: Effects on the area’s tourism industry 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.2.3, issue 6, impact 6.2). 
 
Significance Statement 
 
With and without mitigation measures in place, it is anticipated that the project will have a 
LOW positive impact on the tourism industry in the general area.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium Term  Localised  Slight Beneficial Probable  LOW +ve 

With 
Mitigation 

Long Term Localised  Slight Beneficial Probable LOW +ve 

 
Issue 7: Health related impacts 
 
The majority of health related impacts as a result of the project can be ascribed to the influx 
of job seekers into the overall area. As discussed previously this impact usually occurs 
through all phases of the project life, thus the project related health impacts for the 
operational phase will be the same as those listed for the construction phase. 
 
Issue 8: Economic Impacts 
 
Impact 8.1: Impact on tourism 
 
The cause and comment and mitigation measures related to this operational phase impact 
are identical to the impact discussed for the construction phase (Section 9.2.3) and not 
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repeated here. 
 
Significance Statement 
 
Un-mitigated impacts on tourism have been given a MODERATE to HIGH negative 
significance rating during operations. It should, however, be possible to reduce these 
impacts to a MODERATE level of significance provided that appropriate mitigation measures 
are put in place. Note that it should be possible to reduce this significance further to a LOW 
rating provided a biodiversity offset is chosen that adds to the tourism potential of the NNP to 
an adequate degree. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  Study Area  Moderate to 
Severe 

Probable  
HIGH-

MODERATE 

With 
Mitigation 

Long Term Study Area Moderate Probable MODERATE 

With 
Biodiversity 

Offset 

Long Term Study Area Slight Probable LOW 

 
Impact 8.2: Impact on landowners 
 
The cause and comment and mitigation measures related to this operational phase impact 
are identical to the impact discussed for the construction phase (Section 9.2.3) and not 
repeated here. 
 
Significance Statement 
 
Un-mitigated impacts on nearby land owners have been given a MODERATE to HIGH 
negative significance rating during operations without mitigation (see table below). These 
impacts could, however, be reduced to a MODERATE significance provided that appropriate 
mitigation measures are put in place. Bear in mind that the key driver of this impact rating 
are the risks predicted to affect local residents living nearby the DR2938. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  Study Area  Moderate to 
Severe 

Probable  
HIGH-

MODERATE 

With 
Mitigation 

Long Term Study Area Moderate Probable MODERATE 

 
Impact 8.3: Impact of project related expenditure 
 
Cause and Comment 
 
The key operational phase impacts associated with the project would flow from expenditure 
on operations at the mine and plant. Once the mine is fully operational, expenditure should 
be between R546 million and R819 million per annum over 20 years of operation. 
 
Mitigation and Management 
 
Mitigation is the same as for impact 8.3 (Section 9.2.3).  
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Significance Statement 
 
An assessment of the significance of the combined impacts of project-related expenditure 
based on the findings above is presented in the table below. Impacts during operations 
would have a HIGH positive significance rating with mitigation given the size of the 
expenditure injection and the number of potential employment opportunities involved. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  Regional Moderately 
Beneficial 

Definite  
MODERATE 

+ve 

With 
Mitigation 

Long Term Regional  Substantially 
Beneficial 

Definite HIGH+ve 

 
Impact 8.4: Macro-economic impacts 
 
Cause and Comment 
 
The scale of the project and its export orientation should ensure that it makes a significant 
contribution in terms of macro-economic benefits. Key variables for the measurement of 
these benefits are foreign exchange earnings, company taxes and mineral royalties. 
Estimates of benefits in this regard are provided in the table below based on inputs from the 
applicant. They indicate that:  
 

 Foreign exchange earnings would average between R861 million and R1,290 million 
per year during mining. The present value of these benefits would be between R12 
billion and R18 billion using a 4% discount rate. Note that these benefits would be 
offset by imports. However, these would not make up a particularly significant portion 
of mining costs as mining equipment would largely be available locally.  

 Company tax contributions would average between R75 million and R112 million per 
year during mining. The present value of these benefits would be between R950 
million and R1,400 million using a 4% discount rate.  

 Mining royalties would average between R41 million and R61 million per year during 
mining. The present value of these benefits would be between R570 million and 
R850 million using a 4% discount rate.  

 
Mitigation and Management 
 
None recommended 
 
Significance Statement 
 
An assessment of the significance of the combined macro-economic impacts of the project 
based on the findings above is presented in the table below. Impacts would be high positive 
with no mitigation recommended. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term  National Substantially 
Beneficial 

Definite  HIGH +ve 

With 
Mitigation 

N/A N/A N/A N/A N/A 

 
 9.2.5 Impacts that may result from the decommissioning phase 

 
Issue 1: Loss of social services 
 
Cause and Comment 
 
During the decommissioning of the mine various social projects initiated during the various 
phases of the proposed project such as educational projects, agricultural projects, etc. may 
be lost. 
 
Mitigation and Management 
 
The project proponent should ensure that these projects are undertaken in a sustainable 
manner so that they can continue within the region post mine closure, i.e. should include 
basic business training. 
 
Significance Statement 
 
This impact is considered to be of MODERATE negative significance and will remain 
moderately negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without Mitigation Permanent Study Area Severe May Occur MODERATE 

With Mitigation Permanent Study Area Severe Unlikely MODERATE 

 
Issue 2: Retrenchment 
 
Cause and Comment  
 
During the decommissioning phase of the proposed project the majority of staff previously 
employed will be retrenched as all mining activities has ceased. 
 
Mitigation and Management 
 
A retrenchment policy has to be in place prior to any retrenchment activities being 
undertaken. 
 
Should the proposed project continue to Phase 2, employees appointed for Phase 1 of the 
development should be maintained for the second phase which would reduce the amount of 
staff to be retrenched. 
 
Significance Statement 
 
This impact is considered to be of VERY HIGH negative significance but can be reduced to 



Kamiesberg Project Final Environmental Impact Assessment Report 

EOH Coastal & Environmental Services  363                                      Kamiesberg Project, Namaqualand 

moderately negative with mitigation measures employed. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without Mitigation Permanent Study Area Very Severe Definite VERY HIGH 

With Mitigation Permanent Study Area Moderate May Occur MODERATE 

 
Issue 3: Health related impacts 
 
The majority of health related impacts as a result of the project can be ascribed to the influx 
of job seekers into the overall area. As discussed previously this impact usually occurs 
through all phases of the project life, thus the project related health impacts for the 
decommissioning phase will be the same as those listed for the construction phase. 
 
9.3 CULTURAL HERITAGE IMPACTS 
 

 9.3.1 Planning and Design Phase Impacts 
 
Activities associated with the design and pre construction phase pertains mostly to 
exploration. As the project has an exploration license impacts associated with exploration 
and the mitigation of these impacts were included in the Exploration EMP compiled to obtain 
this license and will therefore not be repeated in this section. Other activities associated with 
the design and pre construction phase will not have impacts on the cultural heritage of the 
area 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, botanical and other field surveys, etc. 
 

 9.3.2 Impacts resulting from the existing land use / no-go options 
 
Existing impacts on cultural heritage are more visible at the coast. Existing heritage (i.e. shell 
scatters and middens) is quite resilient, and the current impacts are mainly related to natural 
processes such as wind erosion. Anthropogenic activities such as past illegal camping, 
digging of rubbish pits and toilets, illegal 4 x 4 tracks, parking, and other recreational 
activities (playing on the dunes for example) has also had a severe negative impact on the 
archaeological heritage. Archaeological sites on the coast have been severely compromised 
and many have been destroyed by the above activities. Evidence shows that these impacts 
are currently ongoing. For example, there are some middens on the dunes near the parking 
area at Island Point which are slowly eroding away. This is caused by trampling and the 
construction of informal access roads. Please note that any damage or disturbance to 
archaeological sites is an offence under the NHRA (but this is impossible to police). 
 
Existing impacts on the heritage environment inland of the coast (in the application area) are 
clearly not as severe, but are difficult to quantify/measure. Removing objects from sites (e.g. 
the Stone Age campsites in the wind deflated dunes) will impact negatively on the integrity 
and scientific value of these sites, but unless one specifically asks the farmers/landowner 
there is no way of knowing/proving this has taken place. In addition to this, the road built to 
the top of the Brandkop (on Roode Heuvel) has impacted negatively on the archaeological 
site (Site 086), and if local residents continue to access this area this will continue to 
undermine this site and others in the surrounding area. Other than this, however, indications 
are that there is little currently impacting on the heritage environment in the application area 
(Roode Heuvel & Leeuvlei).  
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 9.3.3 Impacts that may result from the construction phase 
 
Cause and Comment 
 
The main construction phase impact on cultural heritage during the construction phase of the 
project will be as a result of the construction of the proposed pipeline and associated 
infrastructure. Archaeological remains are extremely rich at the coast. Typically, these 
comprise scatters of shellfish dominated by limpets and Black Mussel. A few stone flakes, 
some ostrich eggshell and pottery was also found. Shell scatters are essentially the remains 
of processing sites where meat was extracted, cooked in pots, or even dried like biltong for 
transport to campsites further inland. Some of these sites may have to be removed and/or 
will be impacted on by the proposed development. 
 
Mitigation and Management 
 
Proposed seawater intake, pump station and pipeline – Kmm5 
 

 Shellfish deposits (Site 095) at the sea water intake must be sampled. This should 
take the form of a series of 1m x 1m excavations in order to test the significance and 
extent of the archaeological deposits. Shellfish and bone must also be collected for 
dating. Should significant sub-surface deposits be encountered during test 
excavations, a larger sample will need to be rescued.  

 Scatters of shellfish (Sites 096-103 & Sites 105-115) in the pipeline route, and 
between the sea water intake and the pump station (Sites 277-279, Sites 283-286 
and Site 296) must be sampled using a sampling strategy designed by Dr Jayson 
Orton for ephemeral sites of this nature. This will entail more detailed visual 
recording, sub-surface sampling (i. e. sieving), and collection of shellfish (for dating) 
and archaeological material. Such studies have shown an improved knowledge of 
pre-colonial landscapes.  

 Scatter of tools (Site 136) in the wind deflated site in the pipeline route south of the 
Groenrivier must be mapped on a grid system. Sand must also be sieved for the 
presence of sub-surface material. All the remains must be collected, curated and 
written up and a report presented to SAHRA. No archaeological material may be 
collected or damaged without a permit issued by SAHRA. Alternatively, the pipeline 
must be moved to avoid this important site.  

 Outcropping of quartz (sites 138 and 139) alongside the pipeline must be 
investigated. This will entail more detailed visual recording, mapping and collection. 
The material must be written up and a report presented to SAHRA. No 
archaeological material may be collected without a permit issued by SAHRA. 
Alternatively, the pipeline must be moved to avoid this important site.  

 Should any unmarked human remains or ostrich eggshell caches be uncovered or 
exposed during excavations for the pump station for example, these must 
immediately be reported to the archaeologist (Jonathan Kaplan 082 321 0172), or the 
South African Heritage Resource Agency (Att: Ms Mariagrazia Galimberti 021 462 
4502). Burials must not be removed or disturbed until inspected by a professional 
archaeologist.  

 
Proposed seawater intake, pump station and pipeline – Kmm4 

 

 Scatters of shellfish (Site 273, Sites 233, 236 and 237, Sites 244 and 245, Sites 250-
255 and Site 261) in the pipeline route, and scatters of shellfish between the sea 
water intake and the pump station (Site 229 and Site 272) must be sampled using a 
sampling strategy designed by Dr Jayson Orton for ephemeral sites of this nature. 
This will entail more detailed visual recording, sub-surface sampling (i. e. sieving), 
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and collection of shellfish (for dating) and archaeological material. Such studies have 
shown an improved knowledge of pre-colonial landscapes.  

 
Significance Statement 
 
Impacts on cultural heritage during the construction phase is considered to be long term, 
severe and limited to the study site. This will result in a MODERATE negative impact. With 
mitigation measures in place the impact can be reduced to LOW negative. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area Severe Definite MODERATE 

With 
Mitigation 

N/A Localised Low May Occur LOW 

 
 9.3.4 Impacts that may result from the operational phase 

 
Cause and Comment 
 
Due to the establishment of ecological corridors, the number of cultural heritage sites that 
will be impacted on by the proposed operation of the mine have been reduced to 9 (refer to 
Figure 9.2 below). These include sites 010, 033, 037, 041 and 088 on Leeuvlei, and sites 
090, 091, 092 and 328 on Roode Heuvel. 
 
Mitigation and Management 
 

 Site 010, 033, 037, 041 and 088: These sites are outcroppings of quartz that was 
probably a source of raw material. Mitigation Measures include a buffer of 5 m and/or 
fencing of the site. 

 Site 090: This site consists of 15-20 pieces of ostrich eggshell and a large piece of 
Ferrecrete in a wind deflated hollow. The archeological remains should be collected 
and sands should be sieved for the presence of subsurface material. 

 Site 091: This consists of a quartz flake, round core and 3 quartz chunks in a deflated 
hollow. The archeological remains should be collected and sands should be sieved 
for the presence of subsurface material. 

 Site 092: This consists of a low density scatter of tools, including 2 chunks, 4-5 
flakes, chips, core, 3-4 manuports together, flaked chunk, large flake and round core 
– all in quartz. The archeological remains should be collected and sands should be 
sieved for the presence of subsurface material. 

 Site 328: Consists of a wind deflated hollow/dune blow out on the high upper slopes 
overlooking the district road. This comprises a scatter of tools dominated by quartz 
flakes, blade and chunks, 2 round cores, small round crystal, quartzite manuport, 2 
utilised silcrete flakes, quartzite hammerstone, quartzite chunk, and fragments of 
weathered limpet (S. argenvillei), including 1 whole S. argenvillei. Also includes a 
small fragment of coarse tempered pottery. The archeological remains should be 
collected and sands should be sieved for the presence of subsurface material. 

 Should any unmarked human remains, or ostrich eggshell caches for example, be 
uncovered or exposed during mining or associated activities, these must immediately 
be reported to the archaeologist (Jonathan Kaplan 082 321 0172), or the South 
African Heritage Resource Agency (Ms Mariagrazia Galimberti 021 462 4502). 
Burials must not be removed or disturbed until inspected by a professional 
archaeologist.  
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 A Heritage Management Plan (HMP) must be implemented in order to protect 
important archaeological sites that fall within `non-mining areas‘, during the 
Construction and Operational Phase of the project. The HMP must be included as 
part of the Environmental Management Plan (EMP) for the proposed project. The 
HMP must be submitted to SAHRA for approval.  

 No archaeological material may be collected or damaged without a permit issued by 
SAHRA. 

 
Significance Statement 
 
Impacts on cultural heritage during the operational phase is considered to be long term, 
severe and limited to the study site. This will result in a MODERATE negative impact. With 
mitigation measures in place the impact can be reduced to LOW negative. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area Severe Definite MODERATE 

With 
Mitigation 

N/A Localised Low May Occur LOW 
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Figure 9.2: Heritage resources that require mitigation in and outside the project affected area 



Kamiesberg Project Final Environmental Impact Assessment Report 

EOH Coastal & Environmental Services  368                                       Kamiesberg Project, Namaqualand 

 9.3.5 Impacts that may result from the decommissioning phase 
 
Due to the fact that significant site 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. 
 
9.4 WASTE AND INFRASTRUCTURE RELATED IMPACTS 
 
Activities associated with the design and pre construction phase pertains mostly to 
exploration. As the project has an exploration license impacts associated with exploration 
and the mitigation of these impacts were included in the Exploration EMP compiled to obtain 
this license and will therefore not be repeated in this section. Other activities associated with 
the design and pre construction phase will not result in waste being produced 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, botanical and other field surveys, etc. 
 

 9.4.1 Impacts resulting from the existing land use / no-go options 
 

i. Impacts associated with waste 
 
The EIA regulations require the consideration of the no-go alternative, even when the no-go 
alternative appears not to be a feasible or reasonable option. The evaluation of this 
alternative must include a discussion on the resulting impacts, both locally and regionally, 
should no development occur. This forms the baseline study for comparison against the 
impacts resulting from the proposed activity and alternatives.  Should the mining 
development not occur, the no-go option would mean no negative impact resulting from 
waste on the environment would occur. The no-go option would also result in none of the 
positive impacts such as the improved waste management practice since the locality is 
relatively very poor and the knowledge amongst local community members of the 
implementation of the National Waste Management Strategy (DEA, 2011) is limited. 
 

ii. Impacts related to air quality 
 
In order to contextualise the potential impacts of the proposed mining and processing 
project, the status quo (i.e. baseline) ambient air quality should be considered. This baseline 
can then be used to compare against the project specific impacts.  
 
Cause and Comment 
 
The pollutant of concern under the current land-use would be particulates that would result in 
elevated levels of dustfall, as well as elevated PM10 and PM2.5 concentrations. The likely 
emissions sources would be wind erosion of areas where vegetation cover is limited and 
vehicle entrainment of particulates from the unpaved district and farm roads.  
 
Significance Statement  
 
Due to the dominance of coarse particles in the surface soils, windblown dust will probably 
impact dustfall rates within the study area only during high wind speed events. The temporal 
scale of the impact is permanent as a result of the climate of the area. Vehicle entrainment 
emissions are likely to be localised in the short term, as a result of the very low population 
density of the area and associated infrequency of vehicles travelling on the district road. The 
overall significance is LOW. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate Probable LOW 

With 
Mitigation 

N/A N/A N/A N/A N/A 

 
iii. Impacts related to noise 

 
There are currently no impacts related to this issue. 

iv. Impacts related to radiation 
 
Refer to Chapter 8, section 8.13 

 
v. Impacts related to traffic and transport 

 
District Road (DR) 2938 
 
DR 2938 runs from the N7 highway at a point some 22km south of the town of Garies for a 
distance of about 63km to the coast at Groenriviermond. The road is used for access to the 
21 farmsteads and other buildings along the road and also by recreational visitors to 
Groenriviermond in the Namaqua National Park. 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, which 
is constructed from local gravel sources, is adequate for current levels of traffic. 
 
N7 highway 
 
The N7 is the main north-south road link between Cape Town and the Vioolsdrif border post 
into Namibia. Traffic data for two counting stations on the N7 for 2011 provides average daily 
traffic (ADT) of approximately 1 000 vehicles, approximately 25% of which is truck traffic. 
SANRAL considers these figures to be low compared to the national average for highways 
similar to the N7. Allowing for reasonable growth in traffic volumes since 2011 it is evident 
that the road is not trafficked at its design capacity. 
 
Provincial roads 
 
No measured traffic data could be found for the provincial roads between the N7 and the 
port at Saldanha. The roads are already trafficked by heavy goods vehicles, but it is evident 
that they are adequately sized to take heavy vehicles, and they appear to be in good 
condition. 
 
Conclusion: 
 
The roads in the vicinity of the mine and between the mine and the point of product export 
that will be used by mine traffic are adequately sized for their present utilisation, and there is 
no indication that current levels of traffic are resulting in negative impacts on their condition. 
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 9.4.2 Impacts that may result from the construction phase 
 

i. Impacts associated with waste 
 
Issue 1: Management of non-process general and hazardous wastes 
 
Impact 1.1: Pollution of land and water 
 
Cause and Comment 
 
Inappropriate storage of wastes, particularly those exhibiting harmful properties (i.e. 
hazardous wastes), can result in the contamination of land and water resources. As a result 
of rainfall events, leachate may be formed as water percolates through the solid waste, and 
this leachate may contain nutrients and a variety of toxic compounds, including metals. As 
such, it could result in the contamination of water and land. In extreme cases, release of 
large quantities of nutrients to a water body can result in eutrophication. The presence of 
certain toxic compounds in water as a result of pollution by wastes may have significant 
long-term negative impacts on the aquatic ecosystems and render the water unsuitable for 
certain applications including human consumption. 
 
Mitigation and Management (General wastes) 
 

 An Integrated Waste Management Plan must be developed for the mine; 

 All wastes must be managed according to the requirements of South African 
legislation and, preferably, the requirements of the IFC General EHS Guidelines 
(2007); 

 As far as practicable, the philosophy of the waste management hierarchy should be 
applied to the management of all waste streams in accordance with the Waste 
Classification and Management Regulations, Government Notice R634 of 2013; 

 All general wastes that cannot be reused or recycled should be stored in a dedicated 
area and then transported regularly to the proposed landfill for disposal; 

 The proposed general landfill site must be sited, designed and operated to 
international standards in order to isolate the wastes and prevent environmental 
contamination, particularly groundwater contamination (EHS Guidelines for Waste 
Management Facilities 2007 and EPA 2000) and must be licenced by the developer 
early in the construction phase. Until such time as this facility is fully operational, all 
general waste produced during the construction phase must be stored on site in a 
secure access control area, in a legally-compliant manner that minimises 
environmental impacts; 

 It will be essential to implement a ground water monitoring system in the vicinity of 
the constructed landfill site in order to detect any changes to the quality of sub-
surface water; 

 All bins for temporary storage of waste that are located outdoors should be covered 
to prevent ingress of water and access by animals;  

 A comprehensive Integrated Waste Management Plan should be developed for the 
site and it should include Key Performance Indicators (KPIs) against which the 
management of wastes can be audited; 

 All employees, contractors and visitors to the site must be informed of correct waste 
management procedures, including separation of general and hazardous waste at 
source; 

 Waste storage and disposal areas must be located at least 100m from surface water 
resources or important drainage lines. 
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Mitigation and Management (Hazardous wastes) 
 

 The Integrated Waste Management Plan for the facility must cover the management 
of all hazardous waste types;   

 Prior to safe disposal, all hazardous wastes must be temporarily stored at the 
hazardous waste storage facility. This facility should be designed to include 
secondary containment lined and covered to protect the contents from weather 
(sunlight and rain). If wastes are corrosive, the base of the storage facility should be 
lined with an acid-resistant coating; 

 Where possible, empty containers for hazardous chemicals will be returned to 
suppliers. Where empty containers for hazardous chemicals (hydrocarbons, 
pesticides, laboratory chemicals, degreasing agents etc.) cannot be returned to the 
suppliers, they must be triple-rinsed, punctured and stored in a secure area until such 
time as they can be disposed of safely. Rinse water may not be discharged directly to 
the environment; 

 Empty pesticide containers should be disposed of according to the Food and 
Agricultural Organisation‘s (FAO) Guidelines on Management Options for Empty 
Pesticide Containers (2008); 

 As per the FOA (2008) guidelines, burning of empty pesticide containers should be 
strongly discouraged. Specific guidance on the management of empty pesticide 
containers is provided by the FAO (2008); 

 A Hydrocarbon Management Operating Procedure should be designed and 
implemented. Copies of this document should be made available at designated 
facilities where hydrocarbons are used or stored. The purpose of this procedure is to 
provide for the proper storage and handling of hydrocarbons, including waste 
hydrocarbons, on site and hence prevent any form of contamination; 

 It is recommended that soil contaminated with hydrocarbon should be immediately 
removed and disposed of at a soil bioremediation facility on site or else disposed of 
as hazardous waste; 

 MSDS for all chemicals must be readily available on site and the precautions 
stipulated in these must be adhered to at all times. All staff must be trained on the 
correct management of bunded facilities, including the discharge of collected liquids; 

 Spill kits must be readily available at strategic points throughout the site and staff 
must be trained on the correct use of these kits; 

 No hazardous wastes should be disposed of into drains as this may impact 
negatively on the performance of the septic tanks;   

 There are two potential disposal options for medical waste which must be managed 
according to the management procedure described in Annex 3 of the ICRC Medical 
Waste Management (2011) and the requirements of the Minimum Requirements for 
the Handling, Classification and Disposal of Hazardous Waste, 3rd ed. (DWAF, 
2005a). The first would be to transport this material to the Joe Slovo clinic for safe 
disposal. The second would be to incinerate the material on site to render it harmless 
and then dispose of it at the on-site landfill.  

 
Significance Statement (General wastes) 
 
Impacts associated with the management of general (non-hazardous) solid waste may occur 
and the impacts are potentially long-term. The extent of the impacts (excluding potential 
impacts to water resources which are assumed to be covered in the sections above) are 
likely to be limited to the study area. Without mitigation the impacts will definitely occur and 
should probably be regarded as moderately severe. With the recommended mitigation the 
severity could be reduced to slight. The overall significance of the impact without mitigation 
would be MODERATE but with mitigation would be LOW.  
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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 May Occur LOW 

 
Significance Statement (Hazardous wastes) 
 
Based on the most likely nature of non-process hazardous wastes, impacts may occur and, 
due to the potential for certain hazardous substances to accumulate in the environment, are 
potentially permanent. Due to potential transport of these substances into water, their impact 
may be of significance to the district. Without mitigation the impacts will definitely occur and 
would probably be regarded as very severe and of HIGH significance. However, with 
mitigation the severity could be reduced to moderate and the overall significance of the 
impact would be MODERATE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent  District Very Severe Definite HIGH 

With 
Mitigation 

Permanent  District Moderate May Occur MODERATE 

 
Impact 1.2: Nuisance impact (Production of odours, visual impact and attraction of pest and 
vermin) 
 
Cause and comment 
 
The uncontrolled storage of solid waste, in particular food waste, can attract vermin and 
pests including rodents, birds and flies. These vermin / pests may pose a nuisance to 
adjacent farms and communities and may act as vectors for disease. The uncontrolled 
storage of solid waste can result in the release of unpleasant odours which may be regarded 
as a nuisance to adjacent land-users, particularly that down-wind of the material. Odorous 
compounds are also released from relatively well-managed solid waste disposal facilities. 
The presence of large quantities of litter around the facility or at the proposed landfill may 
constitute a visual impact to employees and local communities. 
 
Mitigation and Management 
 
Refer to mitigation measures for Impact 1.1 (above). 
 
Significance Statement 
 
Nuisance impacts associated with the management of solid waste will probably occur and 
the impacts are potentially long-term but limited to the study area. Without mitigation the 
impacts should probably be regarded as moderately severe but with mitigation the severity 
could be reduced to slight. The overall significance of the impact without mitigation would be 
MODERATE but with mitigation would be LOW.  
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area 
Moderately 

Severe 
Probably MODERATE 

With 
Mitigation 

Long Term Study Area Slight Probably LOW 

 
Issue 2: Disposal of domestic wastewater, brine and sewage sludge 
 
Impact 2.1: Pollution of soil and water 
 
Cause and Comment 
 
Domestic sewage is characterised by a high concentration of nutrients, high organic matter 
and a variety of pathogens. As such, it must be properly treated prior to discharge to the 
environment to avoid negative impacts to human health and the environment. If untreated 
sewage is discharged to the environment, the high nutrient concentration could lead to 
eutrophication of surface water resources and subsequent disruption of ecological function 
within the aquatic environment. The sewage sludge from sanitary treatment facilities would 
have to be removed periodically. The sewage sludge would have to be treated and disposed 
of as described in section 5.3.2 of the Waste Assessment. Sewage sludge also contains 
high concentrations of nutrients and may have a similar impact on water resources if not 
stored and disposed of in a manner that minimises the likelihood of migration of 
contaminants from the sludge to water resources. The brine and other liquid wastes from 
desalination plants will contain high salt concentrations and chemicals used during de-
fouling of plant equipment and pre-treatment which may contaminate the environment when 
released. The management of the brine water from the desalination plant is described in 
section 5.3.2 of the Waste Assessment. 
 
Mitigation and Management 
 

 All domestic wash water and sewage from all sites must be diverted to the septic 
tanks or packaged sewage treatment plants for treatment and discharge from these 
facilities must meet the local and international discharge standards prior to its release 
into the process water pond; 

 Sewage effluent from sanitary facilities should be manage as described in the 
Guidelines for the Utilization and Disposal of Wastewater Sludge (Vol.1 to 5) (DWAF, 
2006) as well as the EHS Guidelines for Water and Sanitation (2007c); 

 Sewage sludge management requires stabilization and drying of the sludge before 
either disposal at the proposed landfill or alternatively, applied as a soil conditioner 
during rehabilitation of the mine, provided that levels of toxic constituents are 
sufficiently low. If soil application is adopted, soil contamination should be avoided 
and the soil standard prescribed by the AfDB and DWAF (2006) should be adhered 
to; 

 The pre-treatment of oil and grease containing effluents from canteens by the use of 
a grease trap prior to discharge into sewage treatment facilities; 

 Chemical toilets should not be used during the construction period unless the 
contents can be disposed of in a manner that does not pose a threat to the 
environment. Instead, alternatives such as VIPs, composting toilets or similar should 
be considered as preferred alternatives; 

 If VIPs are used, they must be lined, maintained and sited in a way that minimises 
the risk of contamination of surface and sub-surface water resources; 
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 All sewage treatment facilities should be well maintained. To this end, at least one 
employee on site must be trained to maintain the system(s); 

 The performance of the sewage treatment systems must be monitored regularly. 
Where a system is found to be performing poorly, the cause of the poor performance 
must be investigated timeously and remediation measures put in place to restore 
performance; 

 The environmental monitoring programme for the facility must incorporate monitoring 
points that are able to detect a negative impact on the environment associated with 
the discharge of treated sewage; 

 The management of brine water from the desalination plant should be in accordance 
with IFC EHS Guidelines for Water and Sanitation (2007c).   

 
Significance Statement 
 
Environmental impacts associated with the disposal of sewage will definitely occur. As the 
proposed project will be operational for approximately 20 years, impacts associated with the 
release of untreated effluent and poor sludge management are potentially long-term and 
may affect the study area. Without mitigation the impacts on soil and water would probably 
be moderately severe and of MODERATE significance. However, with implementation of the 
recommended mitigation measures the severity of the impacts would be slight and of LOW 
significance.   
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area 
Moderately 

Severe 
Definite MODERATE 

With 
Mitigation 

Long term Study Area Slight Unlikely LOW 

 
Impact 2.2: Health impacts to employees and communities 
 
Cause and Comment 
 
Sewage and sewage sludge is normally characterised by high concentrations of pathogenic 
microorganisms (viruses and bacteria) and helminths. Exposure to untreated effluent, either 
directly or through contaminated water resources, can result in the spread of numerous 
diseases including cholera.  
 
Mitigation and Management 
 
Refer to mitigation measures for Impact 2.1 above. In addition, the following mitigation 
measures are applicable: 
 

 Any employees tasked with management of sewage and sanitation systems should 
be vaccinated against key diseases associated with these waste streams. 
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Significance Statement 
 
Pathogenic microorganisms are commonly found in untreated sewage and release of these 
organisms to water bodies used for irrigation, drinking, recreation or fishing can result in the 
spread of disease such as cholera. The health impacts associated with the release of 
untreated sewage effluent and poor sludge management are potentially long-term and may 
affect the district. Without mitigation the associated health impacts would probably be severe 
and of HIGH significance. However, with implementation of the recommended mitigation 
measures the impacts would be of slight severity and of LOW significance.   
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term District Severe Probable MODERATE 

With 
Mitigation 

Long Term District Slight Unlikely LOW 

 
Impact 2.3: Nuisance impacts (odour and flies) 
 
Cause and Comment 
 
Raw sewage, sewage sludge and sewage treatment facilities are frequently associated with 
the release of unpleasant odours and may attract large numbers of insect pests such as 
flies. The persistent odours and presence of insect pests would most likely be regarded as a 
nuisance to employees and local community members. If sewage is managed correctly, the 
level of these nuisance factors can normally be reduced significantly.   
 
Mitigation and Management 
 
Refer to mitigation measures for Impact 2.1 above. 
 
Significance Statement 
 
The management of sewage will definitely be associated with odours and insect pests and, 
due to the influence of wind, the impact on any one receptor would probably be short-term. 
The treatment plant will, however be relatively small and so the impact is likely to be 
confined to the study area. There are also currently no communities in the immediate vicinity 
of the mine. Without mitigation the impacts would probably be Moderately Severe and of 
MODERATE significance. However, with implementation of the recommended mitigation 
measures the impacts would probably be of slight severity and of LOW significance. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short Term Study Area 
Moderately 

Severe 
Probable MODERATE 

With 
Mitigation 

Short Term Localised Slight Unlikely LOW 
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Issue 3: Disposal of run-off / storm water 
 
Impact 3.1: Pollution of land and water 
 
Cause and Comment 
 
Run-off water is likely to be generated on site as a result of the rainfall, washing of 
machinery (including vehicles) and, possibly, dust suppression activities. As this water 
migrates across the site it has the potential to pick up various pollutants such as 
hydrocarbons and small solid particles. Furthermore, the run-off from machine washing 
activities is also likely to contain hydrocarbons. If this water is discharged without treatment, 
chemicals (hydrocarbons, pesticides etc.) and sediment could be transported into surface 
and sub-surface water bodies, resulting in ecological disruption. 
 
Mitigation and Management 
 

 The management of all run-off must comply, as a minimum, with the requirements of 
South African legislation but preferably with the requirements of the IFC‘s General 
EHS Guidelines (2007a); 

 A Storm Water Management Plan must be developed for the mine and it should 
incorporate measures to divert clean storm water away from stockpiles, waste 
storage and disposal  areas and other operation areas;  

 Mitigation measures should be aimed at reducing contact between storm water and 
hazardous chemicals. This needs to be considered during the planning of the storm 
water drainage system for the mine facilities;  

 In terms of minimising discharge of pollutants and run-off quantity requiring 
treatment, all storm water run-off must be properly segregating and clean water run-
off diverted to prevent it mixing with water containing a high solids content, to 
minimize the volume of water to be treated prior to release; 

 All run-off from machine wash areas must pass through an oil trap and should be 
treated as hazardous due to the presence of hydrocarbon. All other run-off water 
must pass through a sediment trap to remove the majority of suspended solids prior 
to discharge to the environment. All settled material must be disposed of at the 
landfill; and 

 The quality of all liquid waste streams discharged from the site, including storm 
water, must be monitored regularly to ensure compliance with the requirements of 
relevant legislation and standards. 

 
Significance Statement 
 
Impacts associated with the disposal of run-off may occur and the impacts are possibly 
Long-term and, considering the relatively dry climate, impacts may be of significance to the 
study area. Without mitigation the impacts should be regarded as moderately severe but with 
mitigation the severity could be reduced to slight. The overall significance of the impact 
without mitigation would be MODERATE but with mitigation would be LOW. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area 
Moderately 

Severe 
May Occur MODERATE 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW 

 


