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A1 LEGISLATIVE FRAMEWORK 

A1.1 INTRODUCTION 

This Annex provides a description of the institutional framework applied to 
the project, and the most relevant national and provincial legislation, policies 
and guidelines that have been taken into consideration.  The content is as 
follows: 
 

Relevant South African government departments and regulators; 
 

South African law relevant to environmental and social standards 
deemed applicable to the project; and 

 
International conventions and standards to which South Africa is a 
signatory and with which the project must comply (relating to issues such 
as climate change and biodiversity). 

 
 

A1.2 GOVERNMENT DEPARTMENTS AND REGULATORS 

There are a number of Ministries and Departments that have an interest in and 
will take responsibility for ensuring that the proposed solar power plant 
project is implemented in an environmentally responsible manner.  The 
concept of co-operative governance is becoming increasingly important in 
relation to the adjudication of Environmental Impact Assessment (EIAs) in 
South Africa and whenever an activity falls within the jurisdiction of more 
than one organ of state, there must be co-ordination and co-operation between 
those organs of state in the consideration of EIAs and decision-making. 
 

A1.2.1 National 

Department of Environmental Affairs (DEA) 

The DEA falls under the Ministry of Water and Environmental Affairs and is 
responsible for all environmental affairs and decision making.   
 
In terms of South Africa’s Constitution, responsibility for the environment is 
shared between provincial and national government.  Although decision-
making on EIAs is, under most circumstances, a provincial competency, all 
renewable energy projects are being processed by the DEA, who is the 
national controlling authority based in Pretoria.  This arrangement is set out in 
Section 4.1 of the ‘Guideline in Environmental Impact Assessments for 
Facilities to be Included in the Electricity Response Plan’, 25 November 2008, 
GN 162 of 2010. The DEA is, therefore, the competent authority for this 
proposed project and will be responsible for making a decision whether or not 
to authorise the project.  
 



ENVIRONMENTAL RESOURCES MANAGEMENT SOLAIRE DIRECT 

A2 

Department of Water Affairs (DWA) 

The DWA falls within the Ministry of Water and Environmental Affairs and is 
the custodian of South Africa's water resources.  While striving to ensure that 
all South Africans gain access to clean water and safe sanitation, the 
department also promotes effective and efficient water resources management 
to ensure sustainable economic and social development.  
 
Unlike the DEA which has separate government departments in each 
province, DWA has regional offices in different areas.  Should registration or a 
Water Use License be required for the proposed project (see discussion in 
Section A1.3.3 below) application would be made to the regional offices of the 
DWA in Cape Town. 
 
Department of Energy (formerly the DME) 

The Department of Energy is responsible for policy relating to all forms of 
energy generation, including renewable energy.  The Department 
commissioned an Integrated Energy Plan (IEP) in response to the 
requirements of the National Energy Policy in order to provide a framework 
by which specific energy policies, development decisions and energy supply 
trade-offs could be made on a project-by-project basis.  The framework is 
intended to create a balance between energy demand and resource availability 
so as to provide low cost electricity for social and economic development, 
while taking into account health, safety and environmental parameters.  Solar 
Energy is specifically considered in the White Paper for Renewable Energy, 
2002.   
 
National Energy Regulator of South Africa (NERSA) 

NERSA is a regulatory authority established in terms of the National Energy 
Regulator Act, 2004 (Act No. 40 of 2004).  Its role, among others, is to regulate 
the electricity industry in terms of the Electricity Regulation Act (Act 4 of 
2006).  This body will ultimately be the licensing authority for electricity 
generation from solar farm developments. 
 
South African Heritage Resources Agency (SAHRA) 

SAHRA is the national body responsible for policy development for heritage 
resources management.  They are the controlling authority in terms of the 
National Heritage Resources Act (Act 25 of 1999).  SAHRA administers 
heritage in the province particularly where archaeology and palaeontology are 
the dominant concerns. The Eastern Cape Provincial Heritage Resources 
Authority (ECPHRA) deals largely with built environment issues at this stage. 
Archaeology, including rock art, graves of victims of conflict and other graves 
not in formal cemeteries are administered by the national heritage authority, 
SAHRA.   
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Department of Transport 

The Department of Transport is responsible for regulation of Transportation in 
South Africa, including, public transport, rail transportation, civil aviation, 
shipping, freight and motor vehicles. 
 
The South African National Roads Agency SOC Limited, generally known as 
SANRAL, is an independent, statutory company registered in terms of the 
Companies Act.  The South African government, represented by the Minister 
of Transport, is the sole shareholder and owner of SANRAL.  SANRAL is 
responsible for the management and maintenance of the national road 
network of South Africa. 
 
SANRAL are included on the stakeholder database and will be contacted for 
comment on this project as it is located adjacent to a national road. 
 

A1.2.2 Provincial 

Eastern Cape Department of Economic Development, Environmental Affairs and 
Tourism (DEDEAT)  

DEDEAT is the provincial department responsible for economic development 
and environmental affairs in the Eastern Cape.  
 
DEDEAT’s mission is ‘to provide strategic leadership in developing a people-
centred, equitably shared, green economy through effective programmes, 
strategic partnerships and responsive services.’ With regard to the EIA for the 
Genoegsaam PV Power Facility project, DEDEA are regarded as an important 
commenting authority and will provide comment on the EIA and input to the 
national Department’s decision-making process.  
 
Eastern Cape Provincial Heritage Resource Authority  

In terms of Section 28(8) of the Heritage Resources Act (Act 25 of 1999) and 
Regulation 3(3)(a) of PN 298 (29 August 2003) (as discussed below) an 
application will be made to SAHRA regarding the proposed project.  
ECPHRA will provide comment on the proposed project.   
 
Other 

Eastern Cape Department of Transport 
Eastern Cape Department of Agriculture and Land Affairs.  

 
A1.2.3 Municipal 

Certain Departments, such as the Planning and Roads Departments, from the 
Chris Hani District Municipality will also be involved as a commenting 
authority for the EIA.  External to the EIA but also relevant to the project are 
land-use planning applications which are dealt with by the planning 
departments at a local government level  
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A1.3 LEGISLATIVE AND POLICY REQUIREMENTS 

The proposed activity is subject to legislative and policy requirements at a 
national and provincial level.  The most important of these are listed below.  
 
National:  
 

National Environmental Management Act (NEMA) (Act No. 107 of 1998), 
as amended; 
NEMA EIA Regulations (2010); 

  
National Water Act (Act No. 36 of 1998); 
National Environmental Management: Biodiversity Act (Act No. 10 of 
2004); 
National Environmental Management: Protected Area Act (Act No. 57 of 
2003); 
National Forest Act (Act No. 84 of 1998); 
National Heritage Resources Act ( Act No. 25 of 1999); 
Electricity Regulation Act (Act No. 4 of 2006) as amended; 
Occupational Health and Safety Act (Act No. 85 of 1993); 
Subdivision of Agricultural Land Act (Act No. 70 of 1970); 
Department of Environmental Affairs and Tourism (DEAT) Integrated 
Environmental Management Information Series No.2, Scoping, 2002; 
Noise Control Regulations, Environment Conservation Act (Act No. 73 of 
1989) and SANS Code 10328, Methods for Environmental Noise Impact 
Assessments in Terms of NEMA; and 
Conservation of Agricultural Resources Act (Act 43 of 1983). 

 
Provincial – Eastern Cape: 
 

Eastern Cape Parks and Tourism Agency Act (Act No. 2 of 2010); and 
Eastern Cape Nature Conservation Act, 19 of 1974 and variously amended 
thereafter.  

 
A brief description of the requirements in the above listed Acts and 
Regulations is provided below.   
 

A1.3.1 National Environmental Management Act (Act 107 of 1998) 

Section 24 of the National Environmental Management Act (NEMA) as 
amended gives effect to the South African Constitution, which states that all 
South African citizens have a right to an environment that is not harmful to 
their health or well being.  
 
Key principles of NEMA are described in Chapter 1 of the Act and include the 
following: 
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Development must be socially, environmentally and economically 
sustainable; 
Environmental management must be integrated; 
Decisions concerning the environment must take into account the needs, 
interests and values of all I&APs; 
Community well-being and empowerment must be promoted through 
environmental education and awareness, and the sharing of knowledge 
and experience; 
Decisions must be taken in an open and transparent manner; and  
Access to information must be provided in accordance with law. 

 
Chapter 5 of NEMA deals with Integrated Environmental Management and 
focuses on promoting the use of appropriate environmental tools, such as 
Environmental Impact Assessment.  Section 24 requires that activities be 
investigated that may have a potential impact on the environment, socio-
economic conditions, and cultural heritage.  The results of such investigations 
must be reported to the relevant authority.  Procedures for the investigation 
and communication of the potential impact of activities are contained in 
Section 24 (4) of the Act, which requires that: 
 

The potential impact, including the cumulative effects of the activity and 
its alternatives must be investigated; 
The significance of the potential impact must be assessed; 
Mitigation measures which minimise adverse environmental impacts must 
be investigated; 
The option of not implementing the activity must be considered; 
There must be public participation, independent review and conflict 
resolution in all phases of the investigation and assessment of impacts; and 
Where an activity falls within the jurisdiction of more than one organ of 
state, there must be co-ordination and co-operation between those organs 
of state in the consideration of assessments. 

 
Chapters 1 and 5 of NEMA provide a basis for consideration of potential 
impacts associated with a proposed development, by the competent authority. 
 
These chapters provide the framework legislation for the more detailed EIA 
regulations (see Section A1.3.2 below).  These regulations form the basis of 
ERM’s approach to the EIA. 
 
Section 28 of the Act is specific regarding “duty of care” for the environment 
and remediation of environmental damage.  Accordingly, every person who 
causes, has caused or may cause significant pollution or degradation of the 
environment must take reasonable measures to prevent such pollution or 
degradation from occurring, continuing or recurring.  The Act defines 
pollution broadly as any change in the environment caused by substances, 
radioactive or other waves, or emissions of noise, odours, dust or heat.  
 
The environmental authorities may direct an individual or organisation to 
rectify or remedy a potential or actual pollution problem.  If such a directive is 
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not complied with, the authorities may undertake the work and recover the 
costs from the responsible party. 
 
Section 28 would be relevant to the construction and operational phase of the 
proposed development.  The proponent is obligated, in terms of NEMA, to 
implement measures and take actions to prevent any form of pollution to air, 
water or land.  
 

A1.3.2 NEMA EIA Regulations 

On 18 June 2010 revised EIA Regulations (Government Notice No R. 543, 544, 
545 and 546) were promulgated in terms of Section 24(5) of NEMA.  These 
regulations came into effect on 1 August 2010, replacing the regulations of 21 
April 2006.  A description of these regulations is provided below. 
 
The Minister of Water and Environmental Affairs has in terms of Sections 
24(2)(a) and (d) of NEMA, listed the activities which may have a detrimental 
effect on the environment in Government Notices GN544, 545 and 546.  The 
regulations require that written authorisation is obtained from the Minister or 
his delegated authority, in this case the national Department of Environmental 
Affairs (DEA), in respect of which the investigation, assessment and 
communication of potential impacts of these activities must follow the 
procedure as described in Regulations 26 to 35 of the EIA Regulations.  Such 
authorisation, which may be granted subject to conditions, will only be 
considered once the regulatory requirements have been met.  Government 
Notice R543 sets out the procedures that need to be complied with.  
The activities that would be relevant to the proposed project are listed in the 
Environmental Impact Assessment (EIA) Regulations. Activities from listings 
GN544, GN545 and GN546 would be relevant.  GN544 activities require a 
Basic Assessment process and GN545 activities require a more comprehensive 
Scoping and EIA process.  Given the applicability of activities from all three 
listings, a Scoping and EIA process is being undertaken.  
The EIA Regulations, June 2010 (Government Notice R544 and R545) identify 
activities which may have a detrimental effect on the environment and the 
listed activities which may be triggered by the proposed PV power facility 
include:  
 
GN 544: 
 
Activity 10 (i): ‘The construction of facilities or infrastructure for the transmission 
and distribution of electricity - (i) outside urban areas or industrial complexes with a 
capacity of more than 33 but less than 275 kilovolts…’ 
 
Activity 11 (xi): ‘The construction of infrastructure or structures covering 50 square 
metres or more where such construction occurs within a watercourse or within 32 
metres of a watercourse, measured from the edge of a watercourse, excluding where 
such construction will occur behind the development setback line.’ 
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Activity 13: ‘The construction of facilities or infrastructure for the storage, or for the 
storage and handling, of a dangerous good, where such storage occurs in containers 
with a combined capacity of 80 m3 but not exceeding 500 m3.’. 
 
Activity 22 (ii): ‘The construction of a road outside urban areas where no reserve 
exists where the road is wider than 8 metres.. 
 
Activity 27 (i) & (ii): ‘The decommissioning of existing facilities or infrastructure, 
for (i) electricity generation with the threshold of more than 10MW and (ii) electricity 
transmission and distribution with a threshold of more than 132kV.’ 
 
GN 545: 
 
Activity 1: The construction of facilities or infrastructure for the generation of 
electricity where the electricity output is 20 megawatts or more. 
 
Activity 8: ‘The construction of facilities or infrastructure for the transmission and 
distribution of electricity with a capacity of 275 kilovolts or more, outside an urban 
area or industrial complex’. 
 
Activity 15: ‘Physical alteration of undeveloped, vacant or derelict land for 
residential, retail, commercial, recreational, industrial or institutional use where the 
total area to be transformed is 20 hectares or more; except where such physical 
alteration takes place for: (i) linear development activities; or (ii) agriculture or 
afforestation where activity 16 in this Schedule will apply’. 
 
GN 546: 

Activity 14:  ‘The clearing of an area of 5 hectares or more of vegetation where 75% 
or more of the vegetation cover constitutes indigenous vegetation.‘  
 
Government Notice R543 sets out the procedures and documentation for 
Scoping and EIA that need to be complied with. 
 

A1.3.3 National Water Act (Act 36 of 1998) 

The National Water Act (NWA) is the primary legislative instrument for the 
control and management of South Africa’s water resources.  In addition to 
ensuring equitable access to and use of water, a key function of the NWA is to 
ensure the protection of a national water resource from pollution.  Many 
provisions in the NWA are similar to those in NEMA, but refer specifically to 
pollution of a water resource, whereas NEMA refers to any change in an 
environment (land, water, air).  The definition of “water resource” includes 
surface water bodies, groundwater and aquifers.   
 
Section 19 of the Act deals with the prevention and remediation of pollution.  
It is the responsibility of an owner of land, a person in control of land or a 
person who occupies or uses that land to take all reasonable measures to 
prevent pollution of a water resource from occurring, continuing or recurring.  
If these measures are not taken the authorities may do whatever is necessary 
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to prevent the pollution or remedy its effects and may recover all reasonable 
costs.  This Section includes pollution that may arise from contaminated 
stormwater. 
 
Section 20 deals with the control of emergency incidents.  In this Section, 
“incident” includes any incident or accident in which a substance – 
 

pollutes or has the potential to pollute a water resource; or 
has, or is likely to have, a detrimental effect on a water resource. 

 
The onus is therefore on Solaire Direct to ensure that storm water runoff is not 
contaminated, particularly during the construction phase.  
 
The Act requires a person to obtain a Water Licence for ‘water use’, which in 
terms of Section 21 includes the following activities which may be relevant to 
the proposed project: 
 

taking water from a water resource; 
storing water; 
impeding or diverting the flow of water in a watercourse; 
disposing of waste in a manner which may detrimentally impact on a 
water resource; and 
altering the bed, banks, course or characteristics of a watercourse. 

 
Generally a water use must be licensed unless it is listed in Schedule I of the 
Act, is an existing lawful use, is permissible under a general authorisation, or 
if a responsible authority waives the need for a licence.  Section 39 of the Act 
allows the Minister to issue General Authorisations for certain activities which 
then do not require a water use licence.  General Authorisation GNR 398, 26 
March 2004, gives the landowner/occupier/lawful user permission to alter 
the bed, banks or characteristics of a water course (including for roads) 
without the requirement for a Water Use License, as long as the following 
conditions are met: 
 

The alteration:  
o does not impact on a water resource or on another person’s water 

use, property or land; and  
o is not detrimental to the health and safety of the public in the 

vicinity of the activity  
The natural migration patterns of aquatic biota and the sustainable 
ecological functioning of the system are not interfered with;  
The alteration activity does not extend for more than 50 metres 
continuously or a cumulative distance of 100 metres on that property or 
land, measured along the watercourse;  
The volume of flow is not reduced except for natural evaporative losses;  
Strict erosion control measures are to be taken during and after 
construction to ensure no erosion of the bed and banks of the river takes 
place;  
The water quality is not detrimentally affected; and  
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All necessary measures are taken to stabilize the structure and 
surrounding area. This will include:-  

o rehabilitation of the riparian habitat integrity by ensuring that 
during rehabilitation only indigenous shrubs and grasses are used 
in restoring the bio-diversity;  

o rehabilitation of disturbed and degraded riparian areas to restore 
and upgrade the riparian habitat integrity to sustain a bio-diverse 
riparian ecosystem;  

o removal of alien vegetation and all new alien vegetation 
recruitment must be controlled; and  

o annual habitat assessment must be carried out to monitor the 
sustainability of the diversion and compliance with the above 
conditions. Action must be taken to rectify any impacts  

Any structure built fully or partially in or across a watercourse does not 
exceed-  

o a height of 10 metres, measured from the natural level of the bed of 
the watercourse on the downstream face of the structure to the 
crest of the structure;  

o a width of 10 metres, measured at the widest part of the structure; 
or  

o a length of 50 metres, measured from one edge of the watercourse 
to the other; or  

o occur within a distance of 500 meters upstream or downstream of 
another structure that alters the bed, banks or characteristics of the 
same watercourse, measured along the watercourse.  

 
Solaire Direct must ensure that any potential water crossings meet the above 
requirements or alternatively a Water Use License may be required.  Based on 
current information and understanding of the projects, the river crossings 
would meet these conditions.  Section 2.8 (1) of the General Authorisation 
states that a person who uses water in terms of this authorisation must submit 
a registration form for the registration of the water use if the alteration 
involves mining related activities or occurs within a distance of 1 000 meters 
from any other alteration, measured along the watercourse.   
 

A1.3.4 The National Environmental Management: Waste Act (59 of 2008) 

The National Environmental Management: Waste Act (Act 59 of 2008) 
(NEMWA) is the major piece of legislation governing waste management in 
South Africa and is relevant to all aspects of both hazardous and non-
hazardous waste management.  
 
It aims to regulate waste management in order to protect human health and 
the environment by providing reasonable measures for the prevention of 
pollution and ecological degradation and for securing ecologically sustainable 
development. In this regard, it provides for the following issues related to 
waste management: 
 

Institutional arrangements and planning matters;  
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National norms and standards for regulating the management of waste; 
Specific waste management measures; 
Licensing and control of waste management activities;  
The remediation of contaminated land;  
A national waste information system; and  
The issue of compliance and enforcement. 

 
Relevant definitions are detailed in Table1.1 and the sections of the Act 
relevant to the project are outlined below.  
 

Table 1.1 Relevant definitions include the following 

Term Definition 

Contaminated 

The presence in or under any land, site, buildings or structures of a substance 
or micro-organism above the concentration that is normally present in or 
under that land, which substance or micro-organism directly or indirectly 
affects or may affect the quality of soil or the environment adversely. 

Holder of waste Means any person who imports, generates, stores, accumulates, transports, 
processes, treats, or exports waste or disposes of waste 

Pollution 

Any change in the environment caused by – 
 
(i)    substances; 
(ii)      radioactive or other waves; or 
(iii)     noise, odours, dust or heat, emitted from any activity, including the 

storage or treatment of waste or substances, construction and the 
provision of services, whether engaged in by any person or an organ 
of state, where that change has an adverse effect on human health or 
well-being or on the composition resilience and productivity of 
natural or managed ecosystems, or on materials useful to people, or 
will have such an effect in the future. 

 
 
General duties of holders of waste 

Section 16 of the Act sets out the general duties with respect to 
environmentally sound waste management, which any ‘holder of waste’ is 
obliged to adhere to. This requires taking all reasonable measures to: 
 

avoid the generation of waste and where such generation cannot be 
avoided, to minimise the toxicity and amounts of waste that are generated; 
reduce, re-use, recycle and recover waste; 
ensure that the waste is treated and disposed of in an environmentally 
sound manner, only when it cannot be disposed of; 
manage the waste in such a manner that it does not endanger health or the 
environment or cause a nuisance through noise, odour or visual impacts; 
prevent any employee or any person under his or her supervision from 
contravening this Act; and 
prevent the waste from being used for an unauthorised purpose. 

Reduction, re-use, recycling and recovery of waste 

Section 17 of the Act requires any person involved in the reduction, re-use, 
recycling and recovery of waste to undertake such activities using less natural 
resources and in such a way as to cause less environmental harm than would 
be the case if the same waste were to be disposed of.  
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Remediation of Contaminated Sites 
 
Prior to the promulgation of NEMWA, remediation of contaminated land was 
primarily regulated in terms of Section 28 of NEMA and the National Water 
Act, 1998 (NWA). This relates to the Duty of Care provision contained within 
NEMA and Section 19 of NWA, which relates to prevention and remedying 
the effects of pollution. Part 8 of the Waste Act builds on this existing 
legislation by providing a more coherent administrative framework and set of 
procedures, which are intended to be retroactively active.  
 
Although Part 8 of the Act is not yet in effect, owing to the lack of norms and 
standards to make these provisions effective, this section may have 
implications for the project in the future. Accordingly, the specific steps 
related to the associated remediation process are discussed in further detail 
below. Box 5.1 (below) also provides additional information on the current 
status of Part 8, namely the ‘contaminated land’ section of NEMWA.  
 
Section 36 (5) of the Act states that “an owner of land that is significantly 
contaminated, or a person who undertakes an activity that caused the land to 
be significantly contaminated, must notify the Minister and MEC of that 
contamination as soon as that person becomes aware of the contamination.” 
 
This effectively means that all contaminated sites will, once the section comes 
into effect, have to be reported to government, even if the contamination took 
place before this Act was promulgated. It also means that a land owner can 
independently notify the Minister if contamination is detected. 
 
Section 37 details aspects that should be considered in a site assessment 
report, for example: 
 

The type of contaminants and their related toxicity and mobility; 
Exposure pathways that may be present; 
The surrounding land use and the likelihood of contaminants migrating 
off site; and 
What measures are to be taken to manage or neutralise the risk associated 
with contaminants. 

 
Furthermore, Section 37 states that land will be regarded as contaminated – 
even if the risk is currently acceptable – when there is a possibility of a future 
land change that will cause a different risk scenario.  
 
Section 38 deals with the review and decision of the Minister or MEC in 
conjunction with the (former) Department of Water Affairs and Forestry, 
based on the site assessment report. There are four possible decisions: 
 

Land is contaminated and presents a risk to health or the environment and 
urgent remediation is required; 
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Land is contaminated and presents a risk to health or the environment and 
remediation over a specified period is required; 
Land is contaminated and does not present an immediate risk to health or 
the environment and monitoring is required to address the risk; or 
Land is not contaminated. 

 
Once the Minister or MEC has declared affected land a remediation site, a 
Remediation Order will be issued to neutralise the risk. The cost for 
remediation falls upon the person against whom the order is issued. A 
Remediation Order may be amended if ownership of the site is transferred 
and the new owner in writing assumes responsibility for the remediation. 
 
Section 39 deals with Remediation Orders. Noteworthy in this section is that 
the order must specify the timeframe in which remediation needs to take place 
and that there could be restrictions on land use. Predicting remediation 
timeframes can be difficult and site assessment reports and pilot studies will 
have to be done thoroughly so as to present realistic timeframes. Orders can 
be amended if new information comes to light. 
 
Section 40 states that no contaminated site can be transferred without making 
it known to the new owner. If the site is a remediation site, the Minister or 
MEC needs to be notified as well.  
 
Section 41 makes provision for a national Contaminated Site Register that is 
kept by the Minister. This register has to contain all details about 
contaminated sites as well as the progress of remedial activities. Sites may be 
taken off the register when remediation orders have been complied with. 
 
Box 1.1 below describes the current status of Part 8. 
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Box 1.1 Current Status of the ‘contaminated land’ Section of the Waste Act 

 
 
The Minimum Requirements for the Handling, Classification and Disposal of 
Hazardous Waste (1998) and the Hazardous Substances Act (Act 15 of 1973) 
are also included in this section as they have some relevance to waste 
management. These are described in more detail in Table 1.2 below. 
 

Given the implications of Sections 36 – 41, it is not surprising that these provisions have been 
withheld from the version of the Act that came into effect in July 2009. The main reason 
purportedly for the exclusion of these sections is the lack of norms and standards which are 
necessary to make the provisions effective.  
 
The “Framework for the Management of Contaminated Land” guidance document was 
published by the Department of Environmental Affair in May 2010.  This document defines soil 
screening values for a number of chemical compounds for preliminary assessment of 
contaminated land and it describes the phased process by which contaminated land should be 
assessed. Of note is that the Framework recognises that site specific quantitative risk assessment 
(QRA) is international best practice and provides guidance for the use of QRA to assess 
contaminated land. 
 
Although the soil screening values provide norms and standards to support enactment of 
Sections 36-41, this has not yet happened.   
 
The process of finalising the norms and standards to bring part 8 of the new Waste Act into 
effect is currently underway and should be completed towards the end of this year (2011). The 
existing Sections 36 – 41, as described above, will not change. They will come into effect by a 
proclamation of a Government Gazette Notice as soon as they can be supported by the norms 
and standards. 
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Table 1.2 Other pieces of legislation related to Hazardous substances 

Legislation Requirement 
Hazardous Substances Act 
(Act 15 of 1973) 
 

Control of Hazardous Substances 
 
The Act regulates the control of hazardous substances and 
electronic products according to SANS 10228. Hazardous 
substances are those substances which cause injury or ill-health 
to or death of human beings by reason of their toxic, corrosive, 
irritant, strongly sensitising or flammable nature.  
 
Hazardous substances and products are classified according to 
the level of risk posed:  
- Group I and II:  toxic substance that may be found on a 
hazardous landfill 
-Group III :electronic products  
-Group IV: radioactive substances, which may not be disposed 
-of on a landfill. 
 
The Act requires generators of waste to: 
Obtain license for the manufacture, modification, transport, 
storage, dumping or disposal of substances listed under the 
four groups of hazardous substances.   
 
Ensure that waste is transported and disposed of by an 
approved contractor at a licensed disposal site.  
 
Obtain and keep waste manifests and safe disposal certificates.  
 
Non-compliance may result in the imposition of a fine and/or 
imprisonment.  Contravention of the provisions of the Act are 
an offence, and penalties range from the imposition of a fine to 
a sentence of up to ten years in jail. 

Minimum Requirements for 
the Handling, Classification 
and Disposal of Hazardous 
Waste (1998) 

Hazardous Waste Handling, Classification and Disposal 
 
The Minimum Requirements is a guideline document 
providing the applicable waste management standards and 
specifications which must be met unless there is a valid 
motivation to the contrary.  The Minimum Requirements 
document includes detailed requirements for the identification 
and classification, disposal, transportation, handling and 
storage of hazardous waste. 

 
 

A1.3.5 National Environmental Management: Biodiversity Act (Act 10 of 2004) 

Amongst other objectives, the Biodiversity Act seeks to provide for the 
management and conservation of biological diversity and its components, the 
sustainable use of indigenous biological resources, and the fair and equitable 
sharing of benefits arising from bio-prospecting of indigenous biological 
resources.  It further seeks to provide for co-operative governance in 
biodiversity management and conservation.  
 
Chapter 1 provides that the Act give effect to conventions affecting 
biodiversity to which South Africa is a party.  These would include the United 
Nations Convention on Biological Diversity (CBD), the Convention on Trade 
in Endangered Species (CITES), the Ramsar Convention and the Bonn 
Convention. 
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Significantly, the Act provides for the protection of ecosystems and species 
that are threatened or in need of protection and seeks to prevent the 
introduction and spread of alien or invasive species. As such, it controls and 
regulates: 
 

certain threatening activities occurring in identified ecosystems;  
certain activities which may negatively impact on the survival of identified 
threatened or protected species; and  
certain restricted activities involving alien or listed invasive species.  

One of the activities listed in terms of this Act requires that any TOPS species 
need to be relocated the relevant permits will need to be obtained. 
 
In accordance with the Biodiversity Act, an important function of the EIA and 
associated specialist studies is to ensure that sensitive vegetation is not 
detrimentally affected by the installation and construction activities associated 
with the establishment of the renewable energy facility and its associated 
infrastructure. 
 
 

A1.3.6 National Forests Act (No. 84 of 1998): 

The National Forests Act provides for the protection of forests as well as 
specific tree species, quoting directly from the Act: “no person may cut, disturb, 
damage or destroy any protected tree or possess, collect, remove, transport, export, 
purchase, sell, donate or in any other manner acquire or dispose of any protected 
tree or any forest product derived from a protected tree, except under a licence or 
exemption granted by the Minister to an applicant and subject to such period and 
conditions as may be stipulated”.   
 
No protected tree species were observed in the vicinity of the site and as the 
site is quite small and the landscape open, it is relatively safe to conclude that 
no protected tree species occur within the study area.   
 

A1.3.7 National Heritage Resources Act (Act 25 of 1999) 

The protection and management of South Africa’s heritage resources is 
controlled by the National Heritage Resources Act (NHRA), 1999 (Act No. 25 
of 1999).  The objective of the NHRA is to introduce an integrated system for 
the management of national heritage resources.  
 
Archaeology, Palaeontology and Meteorites 

According to Section 35 (Archaeology, Palaeontology and Meteorites) and 
Section 38 (Heritage Resources Management) of the South African National 
Heritage Resources Act (SAHRA), palaeontological heritage impact 
assessments (PIAs) and archaeological impact assessments (AIAs) are 
required by law in the case of developments in areas underlain by potentially 
fossiliferous (fossil-bearing) rocks, especially where substantial bedrock 
excavations are envisaged, and where human settlement is know to have 
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occurred during prehistory and the historic period.  Depending on the 
sensitivity of the fossil and archaeological heritage, and the scale of the 
development concerned, the palaeontological, and archaeological impact 
assessment required may take the form of (a) a stand-alone desktop study, or 
(b) a field scoping plus desktop study leading to a consolidated report. In 
some cases these studies may recommend further palaeontological and 
archaeological mitigation, usually at the construction phase.  These 
recommendations would normally be endorsed by the responsible heritage 
management authority, to whom the reports are submitted for review.  
 
As part of the EIA, a Heritage Impact Assessment (including both archaeology 
and palaeontology) will be submitted to Eastern Cape Provincial Heritage 
Resources Authority (ECPHRA) and SAHRA to elicit comments.  Comments 
received will be included in the Comments and Responses Report in Annex C. 
 
Table 1.1 outlines when a permit is required depending on the sensitivity of 
the heritage resources. 
 

Table 1.3 Permitting requirements for fossil, built environment and Stone Age 
archaeology 

PERMIT APPLICATION SECTION 35 – FOSSILS, BUILT ENVIRONMENT 
FEATURES, SHIPWRECKS & STONE AGE ARCHAEOLOGY (Ref : NHRA 1999: 58): 
(a) destroy, damage, excavate, alter, deface or otherwise disturb any archaeological 
or palaeontological site or any meteorite; 
(b) destroy, damage, excavate, remove from its original position, collect or own any 
archaeological or palaeontological material or object or any meteorite; 
(c) trade in, sell for private gain, export or attempt to export from the Republic any 
category of archaeological or palaeontological material or object, or any meteorite. 

 
Burial Grounds and Graves 

A Section 36 permit application is made to the South African Heritage 
Resources Agency (SAHRA) which protects burial grounds and graves that 
are older than 60 years, and must conserve and generally care for burial 
grounds and graves protected in terms of this section, and it may make such 
arrangements for their conservation as it sees fit.  SAHRA must also identify 
and record the graves of victims of conflict and any other graves which it 
deems to be of cultural significance and may erect memorials associated with 
these graves and must maintain such memorials.  A permit is required under 
the conditions listed in Table 1.2. 
 

Table 1.4 Permitting requirements for burial grounds and graves older than 60 years to 
ECPHRA and historic burials to the South African Heritage Resources Agency 
(SAHRA) 

PERMIT APPLICATION SECTION 36 – BURIAL GROUNDS & GRAVES 
(REF: NHRA 1999 : 60) 
(a) destroy, damage, alter, exhume or remove from its original position or otherwise 
disturb the grave of a victim of conflict, or any burial ground or part thereof which 
contains such graves 
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PERMIT APPLICATION SECTION 36 – BURIAL GROUNDS & GRAVES 
(REF: NHRA 1999 : 60) 
(b) destroy, damage, alter, exhume, remove from its original position or otherwise 
disturb any grave or burial ground older than 60 years which is situated outside a 
formal cemetery administered by a local authority; or 
(c) bring onto or use at a burial ground or grave referred to in paragraph (a) or (b) 
any excavation equipment, or any equipment which assists in the detection or 
recovery of metals 
(d) SAHRA or a provincial heritage resources authority may not issue a permit for 
The destruction or damage of any burial ground or grave referred to in subsection 
(3)(a) unless it is satisfied that the applicant has made satisfactory arrangements for 
the exhumation and re-interment of the contents of such graves, at the cost of the 
applicant 

 
Table 1.5 Permitting requirements for heritage resources management 

PERMIT APPLICATION SECTION 38 (Ref: NHRA 1999 : 62) 
(a) the construction of a road, wall, powerline, pipeline, canal or other similar form of 
linear development or barrier exceeding 300 m in length; 
(b) the construction of a bridge or similar structure exceeding 50 m in length; 
(c) any development or other activity which will change the character of a site 
exceeding 5 000 m2 in extent; or 
(ii) involving three or more existing erven or subdivisions thereof; or 
(iii) involving three or more erven or divisions thereof which have been consolidated 
within the past five years; or 
(iv) the costs of which will exceed a sum set in terms of regulations by SAHRA or a 
provincial heritage resources authority; 
(d) the re-zoning of a site exceeding 10 000 m2 in extent; or 
(e) any other category of development provided for in regulations by SAHRA or 
a provincial heritage resources authority. 

 
 

A1.3.8 Electricity Regulation Act and Regulations (Act 4 of 2006) as amended 

The aims of the Electricity Regulation Act is to achieve efficient, effective and 
sustainable electricity supply, development and operation to ensure the needs 
of electricity users in South Africa are met and their interests safeguarded.  
This will be achieved through the facilitation of investment in the supply 
industry, access to electricity, promotion of use of diverse energy sources, 
promotion of competitiveness and a fair balance between the players in the 
industry and end users.   
 
The Electricity Regulations on New Generation Capacity Government Notice 
R721 (August 2009), provides for the establishment and regulation of power 
purchase agreements with independent power producers (IPPs), guidelines 
governing the Renewable Energy Independent Power Procurement 
Programme (IPP Procurement Programme). 
 
The proposed solar plant facility will provide an additional electricity supply 
through renewable energy sources.  Solaire Direct, as the IPP, will be required 
to comply with guidelines governing the bid programme. 
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A1.3.9 Electricity Regulation on New Generation Capacity (Government Gazette No 
32378 of 5 August 2009) 

The Electricity Regulations on New Generation Capacity (Government 
Gazette No 32378) were promulgated on 5 August 2009 by the Department of 
Energy in terms of the Electricity Regulation Act 2006 (see Section A1.3.7), and 
are applicable to:- (a) all types of generation technology including renewable 
generation and co-generation technology (i.e. landfill gas, small hydro (less 
than 10 MW), wind and concentrated solar power (with storage)) but 
excluding nuclear power generation technology; (b) base load, mid-merit and 
peak generation; and (c) take effect from the date of promulgation, unless 
otherwise indicated.  The objectives of these regulations are: 
  

The regulation of entry by a buyer and an Independent Power Producer 
(IPP) into a power purchase agreement; 
The facilitation of fair treatment and the non-discrimination between IPP 
generators and the buyer; 
The facilitation of the full recovery by the buyer of all costs incurred by it 
under or in connection with the power purchase agreement and an 
appropriate return based on the risks assumed by the buyer there under 
and, for this purpose to ensure the transparency and cost reflectivity in the 
determination of electricity tariffs; 
The establishment of rules and guidelines that are applicable in the 
undertaking of an IPP bid programme and the procurement of an IPP for 
purposes of new generation capacity; 
The provision of a framework for the reimbursement by the regulator, of 
costs incurred by the buyer and the system operator in the power purchase 
agreement; and 
The regulation of the framework of approving the IPP bid programme, the 
procurement process, the Renewable Feed in Tariff (REFIT) programme 
(now the Renewable Energy Independent Power Procurement Programme 
(IPP Procurement Programme)), and the relevant agreements to be 
concluded. 

 
The guidelines describe the basic structure of the procurement programme, 
including the roles of various parties in the programme, namely the National 
Energy Regulator of South Africa (NERSA), Eskom and renewable energy 
generators.  They specify that Eskom’s “Single Buyer Office” is to be 
appointed as the Renewable Energy Purchasing Agency (REPA), the exclusive 
buyer of power under the procurement programme.  Power generators 
participating in the procurement scheme are required to sell power generated 
by renewable technologies to Eskom (the REPA) under a Power Purchase 
Agreement (PPA).  The Department of Energy (DoE) is tasked with the 
administration of the procurement programme. 
 
In order to establish the proposed Genoegsaam PV power facility Solaire 
Direct, as an independent power producer, will need to enter into a Power 
Purchase Agreement (PPA) with NERSA in order to sell the electricity 
generated.  
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A1.3.10 Occupational Health and Safety Act (Act 85 of 1993) 

The purpose of the OHSA (Act 85 of 1993) is to provide for the health and 
safety of persons at work or in connection with the use of equipment and 
machinery.  It also provides for the protection of people other than employees 
from hazards arising from or in connection with activities of persons at work. 
In this regard an employer is required to bring about and maintain, as far as 
reasonably practicable, a work environment that is safe and without risk to the 
health and well-being of workers.  The Act is administered by the Department 
of Labour who have established provincial offices.  Occupational health and 
safety inspectors from these provincial offices undertake inspections and 
investigations at workplaces to ensure compliance with OHSA.  
 
The Act covers inter alia: 
 

General duties of employers to their employees; 
Electing of Health and Safety Representatives and establishment of Health 
and Safety Committees; and 
Reporting and investigation of incidents. 

 
Health and safety aspects of the project, as well as employment and labour 
relations within the construction, operation and decommissioning phases of 
the project, will need to be undertaken in accordance with OHSA. 
 

A1.3.11 Conservation of Agricultural Resources Act (Act 43 of 1983) 

The Conservation of Agricultural Resources Act provides for the regulation of 
control over the utilisation of the natural agricultural resources in order to 
promote the conservation of soil, water and vegetation and provides for 
combating weeds and invader plant species.  The Conservation of Agricultural 
Resources Act defines different categories of alien plants and those listed 
under Category 1 are prohibited and must be controlled while those listed 
under Category 2 must be grown within a demarcated area under permit.  
Category 3 plants includes ornamental plants that may no longer be planted 
but existing plants may remain provided that all reasonable steps are taken to 
prevent the spreading thereof, except within the floodline of water courses 
and wetlands. 
 
Although several listed invasive species were observed at the site, the 
abundance and density of alien plants at the site was low.  Alien species were 
largely associated with disturbed areas such as around watering points, and 
were not commonly observed in the veld.   
 
Alien species observed at the site include Opuntia imbricata, Malva parviflora, 
Conyza bonariensis, Datura stramonium and Tagetes minuta.  Several of these 
species are listed under category 1 and should be controlled as part of the 
EMP for the development.   
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In terms of this Act any agricultural chemicals (such as herbicides, pesticides 
and fertilizers) must be registered if they are to be used. 
 

A1.3.12 Subdivision of Agricultural Land Act (Act No. 70 of 1970) 

Solaire Direct will apply for an exemption (or departure) from applying for 
the subdivision of agricultural land in terms of the Subdivision of Agricultural 
Land Act (Act No. 70 of 1970) since agricultural activities will continue during 
operation of the facility.  
 

A1.3.13 Integrated Environmental Management Information Series 

The Department of Environmental Affairs and Tourism (DEAT) Information 
Series of 2002 consists of 20 documents.  The documents were drafted as 
sources of information on the concepts and approaches to Integrated 
Environmental Management (IEM).  IEM is a key instrument of NEMA and 
provides the overarching framework for the integration of environmental 
assessment and management principles into environmental decision-making. 
The aim of the information series is to provide general information on 
techniques, tools and processes for environmental assessment and 
management.  ERM have referred to these various documents for information 
on the most suitable approach to the environmental assessment process for the 
proposed development. 
 
The Information series on assessing impacts is particularly relevant to the EIR.  
This document outlines the approaches to and the objectives of assessing 
impacts. 
 

A1.3.14 Eastern Cape Nature Conservation Act, 19 of 1974 and variously amended 
thereafter  

The above act as well as the Transkei Decree (No 9 Of 1992) and the Ciskei 
Nature Conservation Act of 1987 are all applicable to the Eastern Cape.  These 
acts make provision for the management of protected areas, as well as for 
regulations relating to the hunting of wild animals, catching of fish and the 
harvesting of plant species.  Lists of protected plant and animal species are 
provided.  Protected species include all frogs, tortoises and reptiles.  The 
removal or destruction of any endangered or protected species requires a 
permit from the relevant authority. 
 

A1.3.15 Municipal Bylaws 

Certain activities related to the proposed development may, in addition to 
national legislation, be subject to control by municipal by-laws for aspects 
such as planning, dust, noise and roads, as well as the Chris Hani District 
Municipality Integrated Development Plans (IDPs).  
 

A1.3.16 International Guidelines 

IFC Performance Standards; 
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Equator Principles; and 
Clean Development Mechanism (CDM). 

 
The IFC applies Performance Standards (PS) to manage social and 
environmental risks and impacts and to enhance development opportunities 
in its private sector financing.  The PS may also be applied by other financial 
institutions electing to apply them to projects in emerging markets.  Together, 
the following eight PS establish standards that the client is to meet throughout 
the life of an investment by IFC or other relevant financial institution: 
 

PS 1: Social and Environmental Assessment and Management System; 
PS 2: Labor and Working Conditions; 
PS 3: Pollution Prevention and Abatement; 
PS 4: Community Health, Safety and Security; 
PS 5: Land Acquisition and Involuntary Resettlement (n/a); 
PS 6: Biodiversity Conservation and Sustainable Natural Resource 
Management; 
PS 7: Indigenous Peoples (n/a); 
PS 8: Cultural Heritage.  

 
PS 1 establishes the importance of: (i) integrated assessment to identify the 
social and environmental impacts, risks, and opportunities of projects; (ii) 
effective community engagement through disclosure of project-related 
information and consultation with local communities on matters that directly 
affect them; and (iii) the client’s management of social and environmental 
performance throughout the life of the project.  PS 2 through 8 establish 
requirements to avoid, reduce, mitigate or compensate for impacts on people 
and the environment, and to improve conditions where appropriate.  While all 
relevant social and environmental risks and potential impacts should be 
considered as part of the assessment, PS 2 through 8 describe potential social 
and environmental impacts that require particular attention in emerging 
markets.  Where social or environmental impacts are anticipated, the client is 
required to manage them through its Social and Environmental Management 
System consistent with PS 1. 
 
The Equator Principles (EPs) similarly are a credit risk management 
framework for determining, assessing and managing environmental and 
social risk in project finance transactions.  Project finance is often used to fund 
the development and construction of major infrastructure and industrial 
projects.  The EPs are adopted voluntarily by financial institutions and are 
applied where total project capital costs exceed US$10 million.  The EPs are 
primarily intended to provide a minimum standard for due diligence to 
support responsible risk decision-making. 
 
The EPs, based on the IFC’s Performance Standards on social and 
environmental sustainability and on the World Bank Group Environmental 
Health and Safety Guidelines (EHS Guidelines), are intended to serve as a 
common baseline and framework for the implementation by each adopting 
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institution of its own internal social and environmental policies, procedures 
and standards related to its project financing activities. 
 
The relevant sections of the World Bank General Environment, Health and 
Safety Guidelines, as well as the industry specific Guideline on Solar Energy 
would also be applicable. 
 
This EIA has been undertaken in accordance with the requirements of the EP 
and IFC Performance Standards.  The EIA of course is only one step in the 
process of complying with the EP and IFC Performance standards and also 
would require the developer to keep to commitments made during the EIA 
process and to build on this by also meeting its commitments towards pre-
construction and post construction monitoring, the conditions of approval that 
the DEA may impose, the EMP and an ongoing commitment towards 
environmental best practice.  It is therefore recommended that the developer 
also commit to establishing and Environmental Management System against 
which the developer’s ongoing performance can be monitored. 
 
 

A1.4 INTERNATIONAL CONVENTIONS 

A1.4.1 United Nations Framework Convention on Climate Change (UNFCCC) 

The UNFCCC is a framework convention which was adopted at the 1992 Rio 
Earth Summit.  South Africa signed the UNFCCC in 1993 and ratified it in 
August 1997.  The stated purpose of the UNFCCC is to, “achieve….stabilisation 
of greenhouse gas concentrations in the atmosphere at concentrations at a level that 
would prevent dangerous anthropogenic interference with the climate system”, and to 
prevent human-induced climate change by reducing the production of 
greenhouse gases which are defined as, “those gaseous constituents of the 
atmosphere both natural and anthropogenic, that absorb and re-emit infrared 
radiation” (1).  
 
The proposed solar farm project will contribute to a reduction in South 
Africa’s greenhouse gases as it will provide an alternative to fossil-fuel based 
power generation. 
 

A1.4.2 Kyoto Protocol 

The Kyoto Protocol is a protocol to the UNFCCC which was initially adopted 
in 1997 in Kyoto, Japan, and which entered into force on 16 February 2005 (2) . 
The Kyoto Protocol is the chief instrument for tackling climate change. The 
main feature of the Protocol is that, “it sets binding targets for 37 industrialized 
countries and the European community for reducing greenhouse gas (GHG) 
emissions“.  These amount to an average of five per cent against 1990 levels, 
over the five-year period 2008-2011.  The major distinction between the 
Protocol and the Convention is that, “while the Convention encouraged 

 
(1) UNFCCC website, 2010. 
(2) Ibid. 
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industrialised countries to stabilize GHG emissions, the Protocol commits them to do 
so” (1).  
 
The Clean Development Mechanism (CDM) established under the Kyoto 
Protocol.  The CDM allows developing countries such as South Africa to 
implement GHG emission reduction projects and generate carbon credits.   

 
(1) Ibid. 
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B1 SITE VISIT PICTURES 

Figure 1.1 View of the site looking in a south easterly direction, showing the existing 
Transnet railway line and adjacent service road that transect the site  

 
Figure 1.2 View of the site looking in a south easterly, showing the existing Transnet 

railway line and adjacent service road that transect the site 
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Figure 1.3 View of the ‘initial PV footprint’ site looking in an easterly direction 

 

Figure 1.4 View of the ‘initial PV footprint’ site looking in an easterly direction 
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Figure 1.5 Hills and mountains to the south east of the site. 

 
 

Figure 1.6 Flat Terrain with ridge to the east of the site. 
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Figure 1.7 View of the ‘current PV footprint site’ looking in an easterly direction down 
the length of the site towards the mountains on the other side of the Great 
Fish River. 

 
 

Figure 1.8 View of the ‘current PV footprint site’ looking in an easterly direction down 
the length of the site. 
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Figure 1.9 View of the ‘current PV footprint’ site, from the hills west of the site looking 
over the valley, with the site on the near side of the existing power lines. 

 
 

Figure 1.10 Existing Drennan Traction Substation 
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Figure 1.11 Existing Drennan Traction Substation Signage 
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Stakeholder Database 
Proof of Advertisement of Release of Draft 
Scoping Report 
Proof of Notification of Final Scoping 
Report (email and post) 
Public Meeting Minutes 
Public Meeting Attendance Register 
Comments 
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C1 STAKEHOLDER DATABASE 
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Name Position Organisation Name 
EC: Inxuba Yethemba Local Municipality, Ward 6 
Mr Mzwandile Sydney 
Tantsi 

Municipal manager Inxuba Yethemba Local 
Municipality 

Noxonolo Nontyi Ward Councilor (ward 
6) 

Inxuba Yethemba Local 
Municipality 

Nontyi Nwabisa Community 
Development Worker 
(CDW) 

Inxuba Yethemba Local 
Municipality 

Nolothando Majiba Manager: Community 
Services (Environmental 
person for LM)  

Inxuba Yethemba Local 
Municipality 

Lulamile Jojiyasi LED Manager Inxuba Yethemba Local 
Municipality 

Chris Hani District Municipality 
Mrs Noxolo Nqwazi Municipal manager Chris Hani District 

Municipality   
  Environmental 

Director/Manager 
Chris Hani District 
Municipality   

National Government 
Nyiko Nkosi Administrator Department of 

Environmental Affairs 
Mr P Thabethe (Peter) Acting Director General National Gvt Dept: 

Agriculture, 
Forestry&Fisheries 

Ms N Ngele (Nobubele) Director General National Government: 
Dept of Water Affairs 

Eastern Cape 
Mr ML Zote Provincial Manager EC Provincial Heritage 

Resources Authority 
Mr Bulumko Nelana Head of Department 

Economic Development 
and Environmental 
Affairs  

ECape Prov 
Gvt:Economic 
Development and 
Environmental Affairs 

Mr Glen Thomas Head of Department Eastern Cape Provincial 
Department of 
Agriculture and Land 
Affairs 

Ms Yvonne 
Matsheketwa 

Senior Communications 
Officer 

ECape Prov Gvt: 
Agriculture and Rural 
Development 

Ms T Kgare Head of Department Department of Roads 
and Transport 

Mr. Albert Mfenyana Chief Director: 
Environmental Affairs 

Department of 
Economic Development 
and Environmental 
Affairs 

Govender, Jeff Regional Manager 
Environmental Affairs 

DEDEA (ELC) 
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Struwig, Andries Case Officer  DEDEA (ELC) 
Mr A Starkey Chief Director: Eastern 

Cape 
Department of Water 
Affairs 

Ms Zoleka Capa MEC:Rural 
Development and 
Agrarian  Reform 

Rural Development and 
Agriculture Reform 

Other 
Mrs. Jenny Gon Regional Chairperson WESSA Eastern Cape 
Mr. Dumisani Sibayi  Executive Officer 

Heritage Branch 
South African Heritage 
Resources Agency 
(SAHRA) Head Office 
Cape Town 

Mariagrazia Galimberti 

  

South African Heritage 
Resources Agency 
(SAHRA) 

Mrs Logashri Sewnarain Regional Manager SANRAL Eastern 
Region (Eastern Cape) 

Ms Phindile Nzimande The Chief Executive 
Officer 

National Energy 
Regulator of South 
Africa (NERSA) 

Mr Z Mokhine (Zini) Chairperson Earthlife Africa 
Johannesburg 

Mr Shawn Johnston Sustainable 
Development 
Practitioner 

Sustainable Futures ZA 

Ms. Sharlene Matthews Office Manager AgriSA (Eastern Cape) 
Dr M du Plessis (Morne) Chief Executive Officer World Wide Fund South 

Africa 
Mr Fanie van Aardt Project Manager SANRAL 
    Transnet 
    Eskom 
Mr M. Marais      
Bradley Gibbons   African Crane 

Conservation 
Programme, 
Endangered Wildlife 
Trust 

Rene de Kock  Statutory Control SANRAL 
Neighbouring Land Owners 
Rodney Taai 
 

 (Contact for 
Government Owned 
portion) 

Farm 600 

W.C Lombard Affect landowner Waterval Farm 
Kobus De Klerk 
 

Affect landowner Sandheuwels 

J.L De Klerk 
 

Neighbouring 
landowner 

Sandheuwels 

Waterval Trust 
 

Neighbouring 
landowner 

Farm Blomfontein (no. 
549) 
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Paul Abraham 
Schoeman 
Trustees  
 

Neighbouring 
landowner 

Farm Name Unknown 
(No. 580) 

Christoffel Jacob 
Marthinus 

Neighbouring 
landowner 

Farm Dam Plaats (No. 
529) 

Greeff 
 

Neighbouring 
landowner 

Farm Blaauwekrans 
(No. 523) 

Sieberhagen family 
Trust 
 

Neighbouring 
landowner 

Farm Name Unknown 
(No. 39/523) 

Monley 2000 Cc 
 

Neighbouring 
landowner 

Farm Name Unknown 
(No. 573) 

JL Jordaan Business 
Trust 

Neighbouring 
landowner 

Farm 600 

Landowner 
Leon Scheepers 
 

Affected Landowner Dasendooor (Portion of 
563) & Allehoop 
(Portion of 551) 

Library 
Mrs Katie Bezuidenhout Cradock Public Library   
Landowner Meeting 18 April 2012 
Mavis Dywili   
Mnr ME Scheepers  Monleo 2000cc 
Mnr L Scheepers    
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C2 PROOF OF ADVERTISEMENT OF RELEASE OF DRAFT SCOPING 
REPORT 

Figure 2.1 Proof of Advert(Cradock Courant) 
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Figure 2.2 Proof of Advert (The Herald) 
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C3 PROOF OF NOTIFICATION OF FINAL SCOPING REPORT (EMAIL AND 
POST) 

Figure 3.1 Proof of Email 
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Figure 3.2 Proof of Postage 
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minutes  
 
  
Subject/Ref 
 

Solaire Direct EIA Process for Photovoltaic Facility in 
Drennan, Eastern Cape: Public Meeting  

Venue 
 

Cradock Town Hall 

Date of Meeting 
 

6 December 2012 

Present 
 

Dean Alborough, Mariam January, Reggie Niemand, 
Mavis Dywili, Mnr ME Scheepers, Mnr L Scheepers.  

Distribution 
 

To be included into Environmental Impact Assessment 
Report 

Date 10 December 2012 
 
Attendance Register follows these minutes. 

Environmental 
Resources 
Management 
 
2nd Floor | Great Westerford 
| 240 Main Road | 
Rondebosch | 7700 | Cape 
Town | South Africa 
T +27 21 681 5400  
 F +27 21 686 0736 
http://www.erm.com 

 
  
 
 
 

 
Introduction 
 
Mariam January (MJ) of ERM welcomed attendees to the meeting and introduced the members 
of the ERM team and the proponent’s representative, Mr Reggie Niemand (RN) of Solaire 
Direct. MJ outlined the purpose of the meeting as well as the ground rules for discussions. She 
confirmed language protocol and proposed that although the presentations would be in 
English, participants should feel free to address the meeting in the language of their preference.  
 
Project Description Presentation 
 
Dean Alborough (DA) presented an overview of the proposed Solaire Direct Photovoltaic 
Facility, which included information on the project rationale, the site selection process, project 
location, project components, project activities and alternatives.  
 
Environmental Impact Assessment (EIA) process 
 
DA briefly explained the EIA and associated public participation process.  He indicated the 
different stages of the EIA process and current progress towards submission of the reports to 
the national Department of Environmental Affairs (DEA). He explained when and how public 
input is sought throughout the process and emphasised the importance of such, for an 
integrated decision-making process. DA outlined the expected impacts associated with the 
proposed project and explained the process being undertaken by ERM, namely an EIA process 
for the proposed 90 MW facility.  
 
Facilitated Discussion 
 
The points raised during the presentation were discussed in more detail during the facilitated 
discussion that followed. These points as well as further points raised and discussed are 
recorded below. Note that the comments and concerns have been grouped according to the 
nature of the issue.  
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Comments /concerns raised: Response: 
 
Mnr L Scheepers questioned as to the process that 
had been followed in selecting the portion 15/1/550 
of land that the current PV footprint is planned to be 
developed on.  

RN responded that initially Solaire Direct had wanted to 
develop on land portions 39/523 and 0/600. However, the 
landowner of those portions had later decided to use those 
land portions for cultivation. Solaire Direct then considered 
portion 16/1/550, but the landowner had stated that this 
portion was also going to be used for cultivation. Therefore 
another alternative location on portion 15/1/550 had been 
decided on. 

Mnr L Scheepers Stated that he is in fact the rightful 
landowner of portions 39/523 and 16/1/550 and 
had not been consulted. Further that portion 0/600 
had been sold to the government. 

RN responded that Solaire Direct will check again on the land 
deeds and communicate with Mnr L Scheepers. 

Mnr L Scheepers questioned how much water 
would be required for the construction and 
operation of the PV facility. 

During the construction phase the primary water use 
requirement will be for dust control.  However, water may 
also be required to moisture condition the soils for proper 
compaction at roads and foundations.  It is estimated that for 
dust control and compaction approximately 4,800,000 litres of 
water will be required (an average of three truck loads per day 
for the first 60 days of construction and one truck load per day 
for the following 60 days of construction, with each truck 
carrying approximately 20,000 litres).  Water will also be 
required for the concrete foundations.  It is estimated that 
575,586 litres of water will be required for the concrete 
foundations (with a total of 209 litres/m3 X 2,754m3).  The 
estimated construction-related water requirement is 5.4 
million litres with a daily usage of 60,000 litres.  Temporary 
ablution facilities will be required during construction (i.e. 
portable toilets).  Water requirements for the construction 
phase of the PV power facility will be supplied by the Local 
Water Users’ Association.   
 
During the operational phase it is estimated that PV panel 
cleaning will require a total of approximately 750,000 
litres/year (10,000 litres/MW/year).  The PV panels will be 
cleaned manually with a window washer type device (covered 
with a specialized cloth material), soft brush, window 
squeegee or soft cloth.  A composting toilet will be installed in 
the guard house requiring no water.  During the operational 
phase, drinking water and process water will also be supplied 
by existing boreholes and may require treatment for domestic 
use.    
 
During the operational phase, it is the intention of Solaire 
Direct to source the required water from an existing 
reticulation system, either from the local municipality or the 
landowner.  If this is not feasible, alternative options would be 
to tanker in the required water and / or amend the existing 
landowner’s water use license to include the activity of the 
required water use. 

 
During decommissioning and site restoration, dust control 
will be required, and it is anticipated that similar volumes of 
water as the construction phase will be required.  Similar 
temporary ablution facilities as in the construction phase will 
be required during the decommissioning phase. 
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Comments /concerns raised: Response: 
Mnr ME Scheepers asked what kind of PV panel 
technology will be used, and would it be rotating or 
fixed PV panels.  

DA responded that the project intends to use fixed PV panels 
on aluminium frames. 

Mnr ME Scheepers asked if overhead powerlines 
would be required across the land portions. 

RN responded that one alternative is to use overhead 
powerlines from the proposed new substation to the existing 
Drennan substation, and another alternative considered is to 
connect directly to the existing overhead powerline on portion 
15/1/550 from the proposed new substation and so no 
overhead powerline would be required. 

Mnr ME Scheepers stated that there had been 
concerns with renewables projects such as wind 
farms regarding the impacts on traffic, and would 
this be the case for this project. 

DA responded that the impacts on transport and traffic for 
wind farm developments are different to those for a PV 
facility. A PV facility uses fewer trucks and construction 
equipment, and the trucks would not be carrying abnormal 
loads. 
 
During the construction phase, it is expected that potential 
traffic impacts will be higher than normal as trucks will be 
required to transport materials and equipment such as PV 
panels and frames to the site.  Infrastructure required for the 
proposed PV power facility, including support structures, PV 
modules, frames, as well as machinery will be transported to 
and from the site from various locations in the region.  
 
It is anticipated that the following number of trips would be 
required: 

Delivery of panels: 200 loads consisting of 18.9 tons each on 
12 m long trailers. 

of 20 tons each. 
20 tons each. 

identified Local Authority Landfill Site, over the entire 
construction phase (time period of approximately 9 months). 
 
During the operational phase, it is expected that potential 
traffic impacts will be less, with vehicles only required to 
transport infrastructure during routine maintenance and 
upgrading phases. 

Mnr L Scheepers: There is no farm called Drennan. 
That parcel of land, portion 16/1/550 belongs to 
Mnr Scheepers. 

RN responded that the project was labelled based on the road 
signage and the name of the substation on the farm. 
 

Mnr L Scheepers: We have no complaints against 
the project.  We simply want to ensure that the issue 
of land ownership is sorted out as soon as possible. 
 

RN responded that this issue will receive urgent attention.  
Solaire Direct will verify the owners and feedback to Mnr 
Scheepers as soon as possible. 
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07 February 2013  
 
 
Mr. Leon Scheepers 
P O Box 598  
Cradock 
5880
 
 
ERM Ref: 0166587 
DEA Ref: 14/12/16/3/3/2/359 
 
 
Dear Mr Scheepers 
 
 
Proposed Drennan 90MW Photovoltaic (PV) Power Facility, Eastern 
Cape  
 
 
Thank you for sending through your comments on the relevant project.  
We will include your comment into the comments and responses section 
in the Final Scoping Report with all other comments received with 
responses. 
 
Please contact Dean Alborough on Tel: 021 681 5400, Fax: 021 686 0736   
Email: Dean.alborough@erm.com, should you have any queries. 
 
 
Yours sincerely 
 

 
 
Dean Alborough 
Project Manager 



Dean Alborough

From: Reggie Niemand <rniemand@solairedirect.co.za>
Sent: 17 April 2013 03:03 PM
To: Leon Scheepers; nngcaba@enviroment.gov.za
Cc: drennan.solar@erm.co; Dean Alborough
Subject: RE: Proposed Drennan PV Facility - Comments on Final Scoping Report 
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D1 

D1. COMMENTS AND RESPONSES REPORT 

Table D1.1 Abbreviations 

RN Reggie Niemand (representative of Solaire Direct) 
DA Dean Alborough (representative of Environmental Resources Management) 
ERM Environmental Resources Management 
MW Megawatts 
I & APs Interested and Affected Parties 

 



 

Table D1.2 Comments and Responses Report for the Scoping Phase 

Issues/Comments Raised  Commentator(s) Source Response from Project Team 
Query as to the process that had been followed in selecting the 
portion 15/1/550 of land that the current PV footprint is planned 
to be developed on.  

Mnr ME 
Scheepers 

Public Meeting  
Cradock Town Hall 
6 December 2012 
 

RN responded that initially Solaire Direct had wanted to develop 
on land portions 39/523 and 0/600. However, the landowner of 
those portions had later decided to use those land portions for 
cultivation. Solaire Direct then considered portion 16/1/550, but 
the landowner had stated that this portion was also going to be 
used for cultivation. Therefore another alternative location on 
portion 15/1/550 had been decided on. 

Mnr L Scheepers stated that he is in fact the rightful landowner of 
portions 39/523 and 16/1/550 and had not been consulted. 
Further that portion 0/600 had been sold to the government. 

Mnr ME 
Scheepers 

Public Meeting  
Cradock Town Hall 
6 December 2012 
 

RN responded that Solaire Direct will check again on the land 
deeds and communicate with Mnr L Scheepers. 

Statement that there was no farm called Drennan. That parcel of 
land, portion 16/1/550 belongs to Mnr Scheepers. 

Mnr L 
Scheepers 

Public Meeting  
Cradock Town Hall 
6 December 2012 
 

RN responded that the project was labelled based on the road 
signage and the name of the substation on the farm. 
 

Query as to how much water would be required for the 
construction and operation of the PV facility. 

Mnr ME 
Scheepers 

Public Meeting  
Cradock Town Hall 
6 December 2012 
 

During the construction phase the primary water use requirement 
will be for dust control.  However, water may also be required to 
moisture condition the soils for proper compaction at roads and 
foundations.  It is estimated that for dust control and compaction 
approximately 4,800,000 litres of water will be required (an 
average of three truck loads per day for the first 60 days of 
construction and one truck load per day for the following 60 days 
of construction, with each truck carrying approximately 20,000 
litres).  Water will also be required for the concrete foundations.  
It is estimated that 575,586 litres of water will be required for the 
concrete foundations (with a total of 209 litres/m3 X 2,754m3).  
The estimated construction-related water requirement is 5.4 
million litres with a daily usage of 60,000 litres.  Temporary 
ablution facilities will be required during construction (i.e. 
portable toilets).  Water requirements for the construction phase 
of the PV power facility will be supplied by the Local Water 
Users’ Association.   
 
During the operational phase it is estimated that PV panel 
cleaning will require a total of approximately 750,000 litres/year 
(10,000 litres/MW/year).  The PV panels will be cleaned 
manually with a window washer type device (covered with a 



 

Issues/Comments Raised  Commentator(s) Source Response from Project Team 
specialized cloth material), soft brush, window squeegee or soft 
cloth.  A composting toilet will be installed in the guard house 
requiring no water.  During the operational phase, drinking water 
and process water will also be supplied by existing boreholes and 
may require treatment for domestic use.    
 
During the operational phase, it is the intention of Solaire Direct 
to source the required water from an existing reticulation system, 
either from the local municipality or the landowner.  If this is not 
feasible, alternative options would be to tanker in the required 
water and / or amend the existing landowner’s water use license 
to include the activity of the required water use. 

 
During decommissioning and site restoration, dust control will be 
required, and it is anticipated that similar volumes of water as the 
construction phase will be required.  Similar temporary ablution 
facilities as in the construction phase will be required during the 
decommissioning phase. 

Query as to what kind of PV panel technology would be used, 
and would it be rotating or fixed PV panels.  

Mnr L 
Scheepers: 

Public Meeting  
Cradock Town Hall 
6 December 2012 
 

DA responded that the project intends to use fixed PV panels on 
aluminium frames. 

Query regarding whether overhead powerlines would be 
required across the land portions. 

Mnr L 
Scheepers: 

Public Meeting  
Cradock Town Hall 
6 December 2012 
 

RN responded that one alternative is to use overhead powerlines 
from the proposed new substation to the existing Drennan 
substation, and another alternative considered is to connect 
directly to the existing overhead powerline on portion 15/1/550 
from the proposed new substation and so no overhead powerline 
would be required. 

View stated that there had been concerns with renewables 
projects such as wind farms regarding the impacts on traffic, and 
would this be the case for this project. 

Mnr L 
Scheepers 

Public Meeting  
Cradock Town Hall 
6 December 2012 
 

DA responded that the impacts on transport and traffic for wind 
farm developments are different to those for a PV facility. A PV 
facility uses fewer trucks and construction equipment, and the 
trucks would not be carrying abnormal loads. 
 
During the construction phase, it is expected that potential traffic 
impacts will be higher than normal as trucks will be required to 
transport materials and equipment such as PV panels and frames 
to the site.  Infrastructure required for the proposed PV power 
facility, including support structures, PV modules, frames, as well 
as machinery will be transported to and from the site from 
various locations in the region.  



 

Issues/Comments Raised  Commentator(s) Source Response from Project Team 
 
It is anticipated that the following number of trips would be 
required: 

Delivery of panels: 200 loads consisting of 18.9 tons each on 12 
m long trailers. 

tons each. 
 

identified Local Authority Landfill Site, over the entire 
construction phase (time period of approximately 9 months). 
 
During the operational phase, it is expected that potential traffic 
impacts will be less, with vehicles only required to transport 
infrastructure during routine maintenance and upgrading phases. 

Statement that there were no complaints against the project.  We 
simply want to ensure that the issue of land ownership is sorted 
out as soon as possible. 
 

Mnr L 
Scheepers 

Public Meeting  
Cradock Town Hall 
6 December 2012 
 

RN responded that this issue will receive urgent attention.  
Solaire Direct will verify the owners and feedback to Mnr 
Scheepers as soon as possible. 

Query as to whether an additional overhead power line be 
needed? 

Mnr L 
Scheepers 

Public Meeting  
Cradock Town Hall 
6 December 2012 
 

There is the possibility of one more overhead power line.  
However, there is also the possibility to link in and link out of the 
existing power line. 
 

I, Leon Johann Scheepers, ID no: 5501295061081, would like to 
make use of the invitation to comment on the proposed 90MW 
Photovoltaic (PV) Power Facility on behalf of the Leon Scheepers 
Familie Trust (Reg. no: IT292/96) in my capacity as founder and 
trustee. The said trust holds 100% of the membership interest in 
following close corporations, Leon Ontwikkelings CC, Sevenstone 
Investments 105 CC and Monleo 2000CC, thus authorizing me to 
act in their interests. The mentioned close corporations 
respectively own land that could either be directly affected by the 
proposed development or borders property earmarked for the 
development. 
 
Leon Ontwikkelings CC: 
Reg. no: 2007/086696/23 
Title Deed no: T8141/1968 
Property Description: Das en Door, Farm 563 
Location: East-southeast  of site 

Mnr L 
Scheepers 

Letter 
16 January 2013 

Status of Mnr Leon Scheepers and associated companies is noted. 
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Sevenstone Investments 105 CC: 
Reg. no: 2004/012023/07 
Title Deed no: T64564/2005 
Property Description: Portion 526.550, 7/563 and the remainder of 
portion 551 
Location: East of site 
 
Monleo 2000 CC: 
Reg. no: 2007/076764/23 
Title Deed no: T79749/2004 
Property Description: Portion 39/523 (Initial PV Footprint) and 
16/1/551 
Location: West-northwest of site 
 
Please be so kind to add the above information to your 
“Stakeholder Database” in Annex C. Upon thorough revision of 
the “Draft Scoping Report (DSR)” a number of concerns came to 
light. 
 
1. Firstly, page 18 section 4.4 of the DSR reads as follow. “The 
above mentioned ‘initial PV footprint’ is considered inappropriate 
for the proposed development for agricultural reasons (the 
landowner has earmarked this site for future cultivation). As 
such, no further assessment of this initial PV footprint location is 
considered necessary.” This statement however is false. The initial 
PV footprint that is referred to is located on portion 39/523 that is 
owned by Monleo 2000 CC. At no known point in time was the 
property owner or representative ever informed or consulted, by 
any consultant or representative of Solaire Direct, on the 
proposed development. I strongly object to this statement. The 
section of land indicated as the “initial PV footprint” located on 
portion 39/523 (green hatched lines indicated in Figure 4.2 
Current PV Footprint Map, pg 19 of DSR) is NOT suited for 
future agricultural development and is therefore available for the 
proposed development. The person(s) who made this statement 
or supplied the information was not authorized to provide any 
information or to represent Monleo 2000 CC, thus acting in 
deceptive manner by misrepresenting the owner of portion 
39/523. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Stakeholder Database has been updated with this 
information, see Annex C. 
 
 
 
The initial phase of the EIA process and the Draft Scoping Report 
erroneously included three farm portions, one of which was 
portion 39/523 based on information supplied at that time. Once 
Mnr Leon Scheepers raised the concern on the 6 December 2012 at 
the public meeting the project description and site location was 
revised to only include farm portion 15/1/550, land which is 
owned by Mnr Wentzel Lombard with whom Solaire Direct have 
a commercial relationship. The additional three farm portions are 
no longer required for the Project. The revised project description 
and site location was detailed in the Final Scoping Report.  
 



 

Issues/Comments Raised  Commentator(s) Source Response from Project Team 
2. Secondly, page 2 “Annex G – Maps”, indicates a new 11kV 
transmission power line that traverses portion 16 of portion 1 of 
Waaiplaatz no. 550 (16/1/550) from the ‘current PV footprint 
(15/1/550) to 132kV Drennan Traction Substation. The owner of 
the portion 16/1/550, Monleo 2000 CC, was never consulted or 
informed about the construction of a new 11kV transmission 
power line parallel to the existing 132kV Eskom transmission line. 
Also, the same map indicates an existing road (portion16/1/550) 
that will be utilized to gain access the proposed site. Kindly note 
that there was no consultation or permission granted regarding 
the use of this road. 

Mnr L 
Scheepers 

Letter 
16 January 2013 

As mentioned above the farm portion 16/1/550 was erroneously 
included as part of the site location. Farm portion 16/1/550 is no 
longer required for the Project. The site location was revised to 
only include farm portion 15/1/550, which was detailed in the 
Final Scoping Report. 

I am in favour of the development of cleaner energy alternatives 
to conventional energy generation methods. Thus, I am willing to 
negotiate the use of the property portion 39/523 (located directly 
adjacent to the 132kV Drennan Traction substation) for the 
potential development of a Photovoltaic power Facility. I also feel 
that the use of 39/523 is more suitable for the development of a 
Photovoltaic Power Facility that the “current PV footprint” 
proposed on portion 15/1/550 for the following reasons: 
1. The locality of portion 39/523 is geographically more suited 
due to the predominant north facing slope compared to the south 
facing slope of “current PV footprint” proposed on portion 
15/1/550. 
2. The length of the 11kV transmission power line required to 
connect to the 132kV Drennan Traction Substation will be 
dramatically decreased (from approximately 2000m to +- 50m). 
3. Should portion 39/523 be considered; only one landowner will 
have to be consulted and negotiated with. 
4. With portion 39/523 being directly adjacent to the Drennan 
Traction Substation, the guard and administration facilities will 
also be able to provide the necessary supervision at the Drennan 
Tractions Substation, as well as the adjacent PV facility. 
5. The owner of portions 39/523 and 16/1/550, Monleo 2000 CC, 
is also prepared to negotiate for a larger section of land should 
there in future be plans for expanding the PV Facility. With a 
combined area of approximately 1800ha available for future 
development bordering the Drennan Traction Substation. 
 
I trust that my concerns and suggestions would be taken up as 
apriority matter. I also want to invite the developer to engage 

Mnr L 
Scheepers 

Letter 
16 January 2013 

Mnr Leon Scheepers willingness to engage with Solaire Direct is 
is acknowledged and thanked.  
 
 
 
 
 
 
The points raised by Mnr Leon Scheepers as to why he considers 
portion 39/523 a more suitable development site are 
acknowledged. However, as mentioned above portion 39/523 
and 16/1/550 are no longer required for the Project, and Solaire 
Direct currently has a commercial relationship with the owner of 
portion 15/1/550. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mnr Leon Scheepers issues raised were taken up by Solaire Direct 
as a priority and the decision was taken to amend the project 



 

Issues/Comments Raised  Commentator(s) Source Response from Project Team 
with Monleo 2000 CC in negotiation, as Monleo 2000 CC was 
never consulted regarding the availability and the use of any of its 
property and would welcome the opportunity to be part of a 
more sustainable future. 
 

description and limit the site location to portion 15/1/550. These 
changes were reflected in the Final Scoping Report. 

Dear Sir/Madam 
Your invitation to comment on the Final Scoping Report 
regarding the proposed Drennan Photovoltaic Power Facility has 
reference. 
On 20 January 2013 I submitted a comment by facsimile to your 
offices marked for the attention of Mr Dean Alborough as well as 
a copy to Mr Reggie Niemand of Solairedirect. On Monday 21st I 
received telephonic confirmation from both parties, that they 
have received the faxes and that it would receive their attention. 
Upon close study of the Final Scoping Report, I found that none 
of my comments were reacted on or included as part of Annexure 
D Comments & Report (sic). 

Mnr L 
Scheepers 

Letter 
15 April 2013 

ERM thanks Mnr Leon Scheepers for engaging in the EIA process. 
At the time of publishing the Final Scoping Report it was ERM’s 
position that the issues raised by Mnr Leon Scheepers concerning 
land portions had been adequately captured in the comments and 
responses of the public meeting minutes. However, in order to 
respond to Mnr Leon Scheepers concern raised here, ERM has 
included the full letter dated 16 January 2013, and given further 
responses to this letter, as detailed above. 

The stakeholder data base still contains some duplications and 
errors. J.L. de Klerk and Kobus de Klerk of the farm Sandheuwel 
is the same person. The landowners – Leon Ontwikkelings cc, 
Sevenstone Investments 105 cc and Monleo 2000cc (note the 
spelling) are still not listed in the stakeholders database with the 
relevant Deed numbers as included in the original comments 
letter dated 16 January 2013. The Sieberhagen Family Trust is not 
the owner of portion 39/523, but of Eglington Farm. Portion 
39/523 is the property of Monleo 2000 cc (sic). J.L. Jordaan 
Business Trust is not the owners of farm 600. Farm 600 is 
registered to the Republic of South Africa. 

Mnr L 
Scheepers 

Letter 
15 April 2013 

The Stakeholder Database has been updated with this 
information. 

The subsequent sections of the Final Scoping Report also contains 
the following errors: 
Paragraph 3.1.2 – Site notices: 
The site notices were only erected during October 2012 and not 
March 2012 as indicated in Annex C. This was also the first time 
that the existence of a proposed solar farm became public 
knowledge, while some of the studies were already done in 
March/April 2012. 

Mnr L 
Scheepers 

Letter 
15 April 2013 

Annex C of the Final Scoping Report does not reference the date of 
when the Site Notices were erected. 
Section 3.1.1 of the Final Scoping Report does make reference to 
Site Notices being erected in March. Unfortunately this was an 
error in the report. The Site Notices were not erected at that time 
as the Project was put on hold and not initiated by the developer. 
The project resumed commencement in October 2012, and from 
this time the public participation process began for the Project. 
This has been corrected in the Draft EIR. 
Some initial baseline and reconnaissance studies were undertaken 
for the Site. 

Paragraph 4.2 – Project location and existing land use: Mnr L Letter Attachment A. EIA INFORMATION REQUIRED FOR SOLAR 
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The Drennan railway station is located on the eastern border of 
the proposed site. The station consist i.a. of 12 dwellings that are 
occupied by pensioners and or people working as casual 
labourers on neighbouring farms. The station is located between 
the Great Fish River and the site and is approximately away (sic). 
According to Annex E, a 1 km buffer zone is required from any 
residential area. How will this community be affected and more 
have they been consulted regarding the proposed development? 
 
Agricultural activities are conducted on both banks of the Great 
Fish River as well as on farm 600 where 2x13ha centre pivots can 
be found adjacent to Drennan Railway station in an eastern 
direction. 

Scheepers 15 April 2013 ENERGY FACILITIES from the Acknowledgement of Receipt and 
Acceptance of the Environmental Authorisation dated 20 June 
2012 contained in Annex E of the Final Scoping Report states that 
information required includes: 
“Buffer zones (also where it is dictated by elements outside the site): 

500m from any irrigated agricultural land 
1km from residential areas 

Indicate isolated residential, tourism facilities on or within 1km of the 
site” 
A socio-economic specialist study has been undertaken for the 
Project (see Chapters 6 and 12 of the Draft EIR). It is ERM’s 
position that the dwellings mentioned by Mnr Leon Scheepers, 
which fall just more than 500m to the east of the proposed PV 
footprint do not constitute a formal residential area. Instead the 12 
dwellings constitute isolated residential dwellings on or within 
1km of the Site. As per the DEA requirement these dwellings have 
been indicated in Figure 10.10 of the Draft EIR. 
A consultation process specifically with the residents of the 12 
dwellings will be undertaken during this assessment phase, and 
the results of which will be incorporated in the Final EIR. 
 
The closest irrigated agricultural land is located approximately 
650m to the east of the PV footprint, located on the opposite side 
of the railway line. Therefore this is more than the DEA required 
500m buffer zone as mentioned above. 

Paragraph 4.4.5 – Access roads and internal paths: 
The GPS reading 32025’29.39”S 25043’12.68”E is the location of the 
initial PV footprint situated on farm 39/523 next to the Drennan 
Substation. The correct coordinates for the entrance to portion 
15/1/550 is 32026’16.9”S 25044’13.07”E. This is the entrance next 
to the houses at Drennan Railway station at portion 15/1/550. 

Mnr L 
Scheepers 

Letter 
15 April 2013 

Thank you for pointing out the correction required. The 
coordinates for the proposed Site entrance have been updated to 
32026’26.66”S 25043’50.39”E in the Draft EIR. Please see Annex L 
for project specifications. 

Table D 1.2 – Comments and Responses report: 
During the public meeting held on 6 December 2012 held at 
Cradock Public Library, L. Scheepers raised the query: Who is the 
person that indicated that portions 39/523 and 16/1/550 would 
be used for cultivation? 
 
Reggie Niemand responded: “Wentzel Lombard indicated that he 
owns different closed corporations and they own these 
properties.” It is of interest to note that Lombard is a trustee of 

Mnr L 
Scheepers 

Letter 
15 April 2013 

 
 
 
 
 
 
Noted. 
 
 



 

Issues/Comments Raised  Commentator(s) Source Response from Project Team 
Waterval Trust who owns portion 15/1/550. He is in no legal 
position to act on behalf of Leon Ontwikkelings cc, Sevenstone 
Investments 105 cc and Monleo 2000 cc. This response was never 
included in the transcript of the public meeting. 
 
During the presentation of Mr. Dean Alborough, Mr Reggie 
Niemand did a Deed search that indicated that farms 39/523 and 
16/1/550 were registered to Monleo 2000cc. He indicated that this 
was an embarrassment to him and he apologised for taking 
Lombard’s word on face value. He was also informed that farm 
600 was sold to the Government, but it was still in the process of 
being transferred. He was also given the particulars of the 
conveyance attorney to have it verified. 

 
 
 
 
 
As mentioned above, following the public meeting held on the 6 
December 2012, the project description and Site location were 
revised to exclude farm portions 39/523, 600 and 16/1/550. The 
revised project description and Site location were captured in the 
Final Scoping Report. 
 

Annex B – Site photographs: 
Figures 1.1; 1.2; 1.3; 1.4; 1.5; and 1.6 were taken from the initial 
footprint and have no bearing on the proposed site. A 
photograph(s) of the railway station would be more appropriate. 

Mnr L 
Scheepers 

Letter 
15 April 2013 

Noted. Additional photographs will be added to the report where 
possible. 

I trust that my concerns and suggestions would be taken up as a 
priority matter. I also want to again invite the developer and the 
respective stakeholders to engage with Monleo 2000 cc in 
negotiation, as mentioned Monleo 2000 cc was never consulted 
regarding the availability as well as the use of any of it’s property 
and would welcome the opportunity to be part of a cleaner, more 
sustainable, future.  

Mnr L 
Scheepers 

Letter 
15 April 2013 

ERM thanks Mnr Leon Scheepers for engaging in the public 
participation process. Mnr Leon Scheepers interest to engage has 
been passed on to Solaire Direct. 

PROPOSED 90 MW DRENNAN PHOTOVOLTAIC (PV) POWER 
FACILITY, EASTERN CAPE 
This office acknowledges receipt of the Final Scoping report for 
the above-mentioned project from Solaire Direct. 
Comments from Water Quality Management 
Concerns: 
The fact that the proposed development will take place 
in/near/over/through various water courses and resources. 
Suggestion(s): 
Ensure that the proposed development adheres to all the 
conditions set forth in the National Water Act (Act 36 of 1998) and 
that all water uses are identified according to the National Water 
Act, 1998 (Act 36 of 1998). 
Ensure that effective stormwater management is addressed in a 
subsequent report. 
The fuel storage facilities should have a bunded wall around 

Mnr M. Bloem 
Chief Director 
Eastern Cape 

Department of Water 
Affairs (DWA) 
17 May 2013 

 
 
 
 
 
 
Noted. The proposed Current PV Footprint avoids any drainage 
lines on the site, and only existing roads will be upgraded. 
 
Noted. All water courses have been identified in the EIR and 
buffers applied. 
 
 
Stormwater management measures have been addressed in 
Chapter 7 and Annex K (EMPr) of the EIR. 
This mitigation measure has been included in Annex K (EMPr). 



 

Issues/Comments Raised  Commentator(s) Source Response from Project Team 
them with a volume greater than the capacity of fuel storage tank, 
in order to contain any potential spill. 
None of the wash water used to clean the solar panels may enter 
into any water resource. 
 
 
 
 
 
 
 
 
Avoid construction within the drainage lines. 
Register for: 
No water uses need to be registered for sections 21(e), (f), (g) or 
(h) in terms of the National Water Act (Act 36 of 1998). 
Recommendations for the EIA process: 
State clearly where all the water for this development will be 
sourced from during every stage of the development. 

 
 
During the operational phase it is estimated that PV panel 
cleaning will require a total of approximately 750 000 litres/year 
(10 000 litres/MW/year).  The PV panels will be cleaned 
manually with a window washer type device (covered with a 
specialized cloth material), soft brush, window squeegee or soft 
cloth. Intermittent cleaning of the panels will be carried out as 
necessary which is anticipated to be once or twice a year.  Care 
will be taken to ensure that none of the wash water used to clean 
the solar panels will enter into any watercourses. 
 
The Current PV Footprint and project infrastructure avoids the 
drainage lines on the site. 
Noted. 
 
 
Water requirements for the project are discussed in Chapter 4 of 
the EIR. 

Comments from Resource Protection 
The proposed PV solar facility may affect watercourses in the 
area, namely Great Fish River, its tributary and drainage lines. In 
terms of Chapter 4 of the National Water Act, 1198 (Act No 36 of 
1998) (the Act), any proposed development within the extent of a 
watercourse i.e. 1:100 year floodline or the delineated riparian 
habitat, whichever is the greatest constitutes a Section 21 water 
use.  
Therefore, if the following activities will be within the extent of 
the watercourses: 

The placement of PV panels and module mountings; 
Construction of a substation, on site buildings etc; 
Internal access roads, underground cabling and pylons; 
and 
Any other structure and/or infrastructure. 

A water use authorization in terms of Section 21(c) and (i) of the 
Act will be required for impeding or diverting the flow of water 
in a watercourse, and altering the bed, banks, course or 
characteristics of a watercourse respectively. 
 
If any of the above mentioned activities triggers a Section 21 (c) 

Mnr M. Bloem 
Chief Director 
Eastern Cape 

Department of Water 
Affairs (DWA) 
17 May 2013 

Noted: It is however anticipated that the Site will not fall within 
the 1:100 year floodline, given the characteristics of the terrain 
relative to the Great Fish River in the vicinity of the Site, as well as 
the fact that Transnet deemed it suitable to locate the railway in 
its current position in proximity to the Site. 
 
Nonetheless the  1:100 year floodline study is currently underway 
and will be included in the final EIR. 



 

Issues/Comments Raised  Commentator(s) Source Response from Project Team 
and (i) water use, the following information should be submitted 
as part of the application: 

Section 21 (c) and (i) forms (can be provided on request) 
Section 21 (c) and (i) Water Use Supplementary 
Information Questionnaire (can be provided on request) 
A master layout plan showing all the project’s activities 
in relation to the delineated 1:100 year floodline for the 
affected watercourses and a legible 1:50 000 topographic 
locality map 
Stormwater Management Plan 
Rehabilitation Plan for all the disturbed areas 
Monitoring Programme 
Method Statement 
Civil design drawings for the structures 
A technical report stipulating the Geotechnical and 
Geohydrological studies  
If any wetland will be affected, wetland delineation and 
assessment with 500m radius mapped around all 
wetlands should be conducted 
Impact/Risk Assessment of the water use activities on 
the watercourses; with specific reference to the following 
characteristics: 

Flow regime 
Water quality 
Riparian habitat (extent of clearing and disturbance) 
Biota 

 
It was relayed to Solaire Direct by Mr Wentzel Lombard that he is 
currently renting some properties located on the Project Site from 
Transnet and that there is currently one occupant of the 
aforementioned properties, that being a farm labourer employed 
by Mr Wentzel Lombard. 
 
With regards to the forgoing, on the 31st of July 2013 Transet approved 
an application by Mr Wentzel Lombard for the rental of Transet 
properties NBl toNBl0 Drennan (10 units), for the period of eight 
months, commencing 1 August 2013 (see Annex E).  
 

Mr Reggie 
Niemand 

Solaire Direct South 
Africa.  

 

 



 

Annex E 

Authority and Landowner 
Communications 
 
 
 
 

Acknowledgment of Receipt and 
Acceptance of Final Scoping Report by 
the DEA 
Department of Water Affairs (DWA) 
Comments 
Water Allocation Confirmation 
Eskom Housing Lease Agreement 
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3.3 SAMPLING LIMITATIONS AND ASSUMPTIONS 

3.4 SITE VISIT 



3.5 SENSITIVITY MAPPING & ASSESSMENT 

• 

• 

• 

• 
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4.1 BROAD-SCALE VEGETATION PATTERNS 



4.2 FINE-SCALE VEGETATION PATTERNS 
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4.4 CRITICAL BIODIVERSITY AREAS & BROAD-SCALE PROCESSES 
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4.6 SITE SENSITIVITY ASSESSMENT 



 

5.1 ASSESSMENT & SIGNIFICANCE CRITERIA 
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SIGNIFICANCE RATING 

 
LIKELIHOOD Unlikely Likely 

Definite 
 

M
A

G
N

IT
U

D
E

 Negligible Negligible Negligible Minor 

Low Negligible Minor Minor 

Medium Minor Moderate Moderate 

High Moderate Major Major 

 
 



 

Negative ratings Positive ratings 
Negligible Negligible 
Minor Minor 
Moderate Moderate 
Major Major 

 
 

Significance Definitions 

Negligible 
significance 

An impact of negligible significance is where the magnitude is negligible, low or 
medium and the likelihood of the impact occurring is unlikely or likely. An impact of 
negligible significance is where a resource or receptor will not be affected in any 
way by a particular activity, or the predicted effect is deemed to be 
imperceptible or is indistinguishable from natural background levels. 
 

Minor 
significance 

An impact of minor significance is where the magnitude of the impact is low but the 
likelihood is high or where the magnitude is high but the likelihood of occurrence is 
unlikely or likely. An impact of minor significance is one where an effect will be 
experienced, but the impact magnitude is sufficiently small and well within 
accepted standards, and/or the receptor is of low sensitivity/value. 
 

Moderate 
significance 

An impact of moderate significance is where the magnitude is medium to high and the 
likelihood of the impact occurring is likely or definite. An impact of moderate 
significance is one within accepted limits and standards. The emphasis for 
moderate impacts is on demonstrating that the impact has been reduced to a 
level that is as low as reasonably practicable (ALARP). This does not necessarily 
mean that “moderate” impacts have to be reduced to “minor” impacts, but that 
moderate impacts are being managed effectively and efficiently. 

Major 
significance 

An impact of major significance is where the magnitude of the impact is medium to high 
and the likelihood of the impact occurring is also likely or definite. An impact of major 
significance is one where an accepted limit or standard may be exceeded, or 
large magnitude impacts occur to highly valued/sensitive resource/receptors. 
A goal of the EIA process is to get to a position where the Project does not have 
any major residual impacts, certainly not ones that would endure into the long 
term or extend over a large area. However, for some aspects there may be major 
residual impacts after all practicable mitigation options have been exhausted 
(i.e. ALARP has been applied). An example might be the visual impact of a 
development. It is then the function of regulators and stakeholders to weigh 
such negative factors against the positive factors, such as employment, in 
coming to a decision on the Project. 
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5.3 ASSESSMENT OF IMPACTS 
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5.4 SUMMARY ASSESSMENT 





5.5 CUMULATIVE IMPACTS 
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GLOSSARY 
 
 
Archaeology:  Remains resulting from human activity which are in a state of disuse and are 
in or on land and which are older than 100 years, including artefacts, human and hominid 
remains and artificial features and structures.   
 
Early Stone Age: The archaeology of the Stone Age between 700 000 and 2500 000 years 
ago. 
 
Fossil: Mineralised bones of animals, shellfish, plants and marine animals.  A trace fossil is 
the track or footprint of a fossil animal that is preserved in stone or consolidated sediment. 
 
Heritage: That which is inherited and forms part of the National Estate (Historical places, 
objects, fossils as defined by the National Heritage Resources Act 25 of 1999. 
 
Holocene: The most recent geological time period which commenced 10 000 years ago. 
 
Late Stone Age:  The archaeology of the last 20 000 years associated with fully modern 
people. 
 
Middle Stone Age: The archaeology of the Stone Age between 20-300 000 years ago 
associated with early modern humans. 
 
National Estate:  The collective heritage assets of the Nation 
 
Palaeontology:  Any fossilised remains or fossil trace of animals or plants which lived in the 
geological past, other than fossil fuels or fossiliferous rock intended for industrial use, and 
any site which contains such fossilised remains or trace. 
 
Pleistocene:  A geological time period (of 3 million – 20 000  years ago). 
 
SAHRA:  South African Heritage Resources Agency – the compliance authority which 
protects national heritage. 
 
Structure (historic:)  Any building, works, device or other facility made by people and which is 
fixed to land, and includes any fixtures, fittings and equipment associated therewith. 
Protected structures are those which are over 60 years old.   
 
Trekboer.  A farmer who moves stock from locality to locality on a seasonal cycle. 
 
Wreck (protected): A ship or an aeroplane or any part thereof that lies on land or in the sea 
within South Africa is protected if it is more than 60 years old.  
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Acronyms 
 
 
DEA   Department of Environmental Affairs  
ESA   Early Stone Age 
ECPHRA  Eastern Cape Provincial Heritage Resources Authority 
GPS   Global Positioning System 
HIA   Heritage Impact Assessment 
HWC   Heritage Western Cape 
LSA   Late Stone Age 
MSA   Middle Stone Age 
NHRA   National Heritage Resources Act 
SAHRA  South African Heritage Resources Agency 
PHS   Provincial Heritage site 
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EXECUTIVE SUMMARY 

 
ACO Associates cc were appointed by ERM Southern Africa (Pty) Ltd, on behalf of the 
proponent, Solaire Direct, for the construction of a proposed 90 MW photovoltaic power 
facility on a portion of the farm Waai Plaats at Drennan between Cradock and Cookhouse in 
the Great Fish River Valley 
 
A survey of the land was conducted by Liesbet Schietecatte and Tim Hart in July 2012. The 
desktop Palaeontological Impact Assessment (PIA) was conducted by Dr Graham Avery of 
Iziko Museums of Cape Town…. 
 
The following heritage indicators were identified: 

• According to the desktop PIA report, the 

 
A stone alignment or kraal thought to be of pre-colonial age lies in the development 
area. 

• Two stone cairns, possibly pre-colonial burial cairns lie in the development area. 
• There is an abandoned historical square stone kraal in the development area. 
• No buildings were recorded or near the proposed site.  
• The Cultural Landscape is grasslands used as pastures for livestock and game. It is 

considered of low significance but lies within the scenic context of the Fish River 
Valley  

 
The following mitigation measures are recommended: 

• Palaeontological mitigation is required. The study area lies on ancient bedrocks rocks 
of the Balfour formation which have high fossil potential. A pre-disturbance site visit is 
recommended followed by monitoring of the earthworks phase of the development by 
a professional palaeontologist. If significant material is found it will need to be 
excavated/sampled and housed at a regional or national museum. The 
Environmental Control Officer (ECO) responsible for the development must remain 
aware that all sedimentary deposits have the potential to contain fossils and he/she 
should thus monitor all substantial excavations into sedimentary bedrock for fossil 
remains. If any fossils are found during construction, SAHRA should be notified 
immediately;  

• The two possible graves (DRN 11 and DRN 14) automatically get a very high 
significance rating in heritage terms as they are covered by legislation at national 
level and the procedures for their exhumation are long and onerous.  It is 
recommended that a 10 m buffer zone be implemented around each potential grave 
and they are left undisturbed or a permit for exhumation of the graves be applied for 
and the contents of the graves be subject to basic forensic assessment and be 
relocated.  The process of exhumation will require consultation with interested parties 
which will need to include local residents and Khoisan interest groups (who have 
become quite well established in the Eastern Cape).  The process can take in excess 
of 4 months to obtain a permit. 

• The pre-colonial stone kraal (DRN 13) is a good example of its kind and should be 
considered to be worthy of a grade IIIA rating (which means of high local 
significance) on account of its complete and original condition.  The best mitigation 
scenario is that it is conserved in-situ within a 10 m radius of exclusion from the 
perimeter of the kraal, or the kraal must be thoroughly recorded by an archaeologist 
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by means of photographs and measured drawings, then a permit applied for from the 
Eastern Cape Provincial Heritage Resources Authority for its demolition. 

• The historic kraal (DRN 15) is of a form which is well represented in the Karoo and 
not considered especially important.  Under ideal circumstances it should be 
conserved, however should it be necessary to demolish it, this can be done under a 
demolition permit issued by the Eastern Cape Provincial Heritage Resources 
Authority. 
 

The proposed area for the facility is acceptable; however the above mitigation will be 
necessary.
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1. INTRODUCTION 

ACO Associates cc were appointed by ERM Southern Africa (Pty) Ltd on behalf of the 
proponent, Solaire Direct, to provide specialist heritage input into the full Environmental 
Impact Assessment (EIA) for the construction of the proposed Drennan photovoltaic power 
facility Portion 15, of Portion 1, of the Farm Waai Plaats (no. 550) at Drennan. The proposed 
facility will be situated on the western side of the Great Fish River Valley, about 40 km east 
of Cradock down the N10.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Location of the proposed PV power facility located between Bedford and Cradock on the 
N10. 

2. DEVELOPMENT PROPOSALS 

It is anticipated that the project will feed a total of 90 MWs into the national grid.  The key 
components of the proposed PV power plant include the following: 
 
• PV solar panels/modules (arranged in arrays); 
• PV module mountings; 
• DC-AC current inverters and transformers; 
• New 2500m2 grid connection substation; 
• New 4000m2 substation; 
• Underground cabling/ overhead power lines; 
• On-site buildings (including an operational control centre, office, ablutions and a guard 

house); 
• Access roads and internal road network; and 
• Ancillary infrastructure.  

CRADOCK 

BEDFORD 
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The proposed development will include PV solar panels.  The PV panels will be mounted on 
aluminium fixed frame structures approximately 3.33m in height from the ground. The 
aluminium structures will be mounted on steel screw piles or concrete foundations 1500mm 
deep, depending on soil conditions.  The distance or spacing between rows will be 
approximately 6.2m.  The 132kV power from the new grid connection substation will be 
connected to the existing Eskom grid. Existing gravel roads will be upgraded to 6m in width. 
It is anticipated that the proposed activity will involve ground levelling in the affected areas 
hence there will be significant disturbance of surface deposits.  A proposed location for the 
PV facility has been provided, however this may undergo change during the EIA process. 
 

3. TERMS OF REFERENCE 

The assessment includes: 
 

• A desk top study to determine the pre-history and history of the property;  
• A site visit to locate and map heritage resources; 
• The rating of significance of heritage resources on the property; 
• An assessment of whether the construction of the solar facility will result in a loss of 

significant heritage resources; 
• Recommendations for mitigation if necessary; and 
• A proposed location for the PV facility was provided, however it was requested that 

the specialist teams consider this in broader context of the study area and indicate 
the suitability of the position of the proposed facility. 

4. LEGISLATION 

The National Heritage Resources Act, No 25 of 1999 (Section 38 (1)) makes provision for a 
compulsory notification of the intent to development when any development exceeding 
5000m² in extent, or any road or linear development exceeding 300m in length is proposed.  
 
The NHRA provides protection for the following categories of heritage resources:  
 

• Cultural landscapes (Section 3(3)) 
• Buildings and structures greater than 60 years of age(Section 34) 
• Archaeological sites greater than 100 years of age(Section 35) 
• Palaeontological sites and specimens  
• Shipwrecks and aircraft wrecks 
• Graves and grave yards (Section 36). 

 
With respect to the Cultural Landscape, the Visual Impact Assessment (VIA) is being 
conducted by a VIA specialist. Nevertheless, in terms of Section 3 (2)(d) of the NHRA, No 25 
of 1999, the national estate may include “landscapes and natural features of cultural 
significance”. It is important that the VIA specialist examines the impact of the development 
on the cultural landscape or consults with a heritage practitioner in this regard. 
 
The Palaeontological Impact specialist report was conducted by Dr Graham Avery of the 
Iziko Museums of Cape Town. The report is attached in full at the end of this HIA (Appendix 
2). 
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5. RECEIVING ENVIRONMENT 

It is proposed to construct the PV power facility on an east facing slope on the western side 
of the Great Fish River Valley close to Drennan Station on the Midland Railway system. 
 

 
The proposed development area takes the form of a flat shoulder or terrace of land on the 
Western Side of the Great Fish River Valley.  The ground is un-undeveloped apart from a 
wind pump and dam, tracks and a 400 kV transmission line and service road.  The land 
which is typically eastern Karoo is stony (shales, hornfels and dolerites) and devoid of large 
trees.  Used for grazing only, the land also contained a herd of springbok and a number of 
Kudu, noted during the site visit.  The N10, the main route through the area lies on the east 
side of the river about 5 km east of the site. 
 

Plate 1:  A panorama over the landscape looking east over the Great Fish River valley and Drennan 
Station. The development site lies behind the photographer. 
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Plate  2: View to the west over the development site. 
 

5.1 Palaeontological Background 
 
The Great Karoo is one of the world’s most important repositories of palaeontological 
information about the evolution on both marine and terrestrial plants and animals. In popular 
literature it is described thus: 

“The Karoo Supergroup is the largest stratigraphic unit in Southern Africa, covering almost 
two thirds of the present land surface, including central Cape Province, almost all of Orange 
Free State, western Natal, much of south-east Transvaal, Zambia, Zimbabwe and Malawi. 
The basins in which it was deposited formed during the formation and breakup of Pangea. 

Its strata, mostly shales and sandstones, record an almost continuous sequence of marine 
glacial to terrestrial deposition from the Late Carboniferous to the Early Jurassic, a period of 
about a hundred million years. These accumulated in a retroarc foreland basin called the 
"main Karoo" Basin. This basin was formed by the subduction and orogenesis along the 
boundary of Gondwana (the past African continent) and the  Panthalassan Sea (paleo-
Pacific).[3] Its sediments attain a maximum cumulative thickness of 12 km, with the overlying 
basaltic lavas (the Drakensberg Group) at least 1.4 km thick.] 

Fossils include plants (both macro-fossils and pollen), rare insects and fish, common and 
diverse tetrapods (mostly therapsid reptiles, temnospondylamphibians, and in the upper 
strata dinosaurs), and ichnofossils. Their biostratigraphy has been used as the international 
standard for global correlation of Permian to Jurassic nonmarine strata”. (2012 Wikipedia: 
http://en.wikipedia.org/wiki/Karoo_Supergroup) 
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The geology of the Drennan area contains Late Permian rocks, which are between 255 and 
252 million years old and belong to the Balfour Formation of the Beaufort Group, Karoo 
Supergroup. These rocks consist mostly of mudstones and siltstones. The Beaufort Group is 
world-renowned for its rich fossil record. They contain some of the most significant evidence 
for the origins of dinosaurs, mammals and turtles as well as fossil plant remains. The rocks 
of the Beaufort Group are sub-divided into assemblage zones according to the various 
vertebrate fossils found in each zone. Genoegsaam falls within the Dicynodon Assemblage 
Zone, named after the most common dicynodont therapsid fossil found in the zone. The 
Dicynodon Assemblage Zone fauna include fish, amphibians, reptiles and numerous species 
of therapsids (the ancient ancestors of mammals). 

Figure 2:  Artists reconstruction of a Dicynodon (Wikimedia commons) 

5.2 Archaeological Background 
 
Very little is known of this part of the Eastern Cape as little systematic archaeological work 
has been done. The Albany Museum in Grahamstown has received donations of stone 
implements from members of the public from as early as the 1880s. Many of these 
collections were received from Cradock area – where freshwater mussel middens containing 
stone implements and pottery were recorded from the banks of the Fish River. A certain JJ 
Kissack from Cradock started making donations of implements to the Museum during the 
1930s. His collections included Early and Middle Stone Age material, including artefacts 
from the Conway station (near to the site). 
 
We can therefore anticipate that the study area will contain artefactual material dating to the 
Early Stone Age and Middle Stone Age (MSA) of the Pleistocene epoch (3 million – 20 000  
years ago).  This material is often noted in eroded areas, or on terraces in river valleys. 
Under very rare circumstances it is found in undisturbed contexts in association with fossil 
bone.  Such sites enjoy high status in research terms as they have the potential to produce 
significant information about early human behaviour. A survey by Webley & Hart (2010) on 
the farms Denmark and Groene Vallei on the R61 to the west of Cradock, identified surface 
scatters of MSA and Late Stone Age (LSA) artefact scatters along a rocky ledge on 
Denmark and a “factory” or “quarry” site on Groene Vallei. 
 
Excavations by Hewitt (1931) at Tafelberg Hall and by Deacon (1976) at Highlands Rock 
Shelter near Cradock have produced LSA materials from both rock shelters. Deacon (1976) 
has two dates of 4 500BP and 3570BP from Highlands Rock Shelter. Illustrations of stone 
tools in Deacon’s (1976) monograph show that both sites contained end scrapers and 
backed microliths on indurated shale. Deacon also refers to excavations by Pat Kramer of a 
freshwater shell midden on the Fish River but this unfortunately was never published. 
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However, the most comprehensive survey of LSA archaeology from open sites was 
conducted by CG Sampson over a period of 30 years. His study area comprises the Zeekoe 
Valley (Seacow River Valley), situated between Middelburg and Richmond (Sampson 1992), 
at least 50km west of the proposed facility. His detailed research has resulted in a 
comprehensive body of information which we may “borrow from” in terms of predicting the 
pre-colonial sensitivity of the area.   

We may predict with some confidence that there will be LSA sites within the study area. 
These are attributed to the ancestors of the San people and Khoekhoen pastoralists (after 
2000 years ago).  The legacy of the San includes numerous open sites while traces of their 
presence can also be found in most large rock shelters, often in the form of rock art.  They 
frequently settled a short distance from permanent water sources (springs or waterholes) 
and made use of natural shelters such as rock outcrops or large boulders. In the Great 
Karoo natural elevated features such as dolerite dykes and ridges played a significant role in 
San settlement patterns.  Sampson’s surveys have revealed that LSA sites are very seldom 
found on the flat Karoo plains but almost always are associated with natural foci – especially 
dolerite dikes.  The introduction of pastoralism (sheep and goats, later cattle) roughly 2000 
years along with the arrival of the Khoekhoen was a significant event that broke the ancient 
tradition of hunting and gathering. According to the historic records the Khoekhoen herders 
were divided into large tribal communities, distributed along the coastal plains and up as far as 
Graaff Reinet. These transhumant communities (herding cattle and sheep) may have utilized 
the grazing opportunities of the Karoo on a seasonal basis but information on this is sketchy.  
The San appear to have retreated to the Great Karoo with the arrival of the first Dutch 
Trekboers in the mid-18th century. Here they managed to eke out an existence which includes 
hunting, gathering and raiding the livestock of the Trekboers, resulting in the “Bushman War” 
which continued for almost 60 years. Eventually the kommandos which were dispatched from 
regional centers such as Graaff Reinet prevailed, and the “wild bushman” of the Karoo were 
rendered extinct by the early 19th century. 

5.3 Historical Background 
 
Sampson has recorded the spread of European settlement into the Seacow River Valley, 
which is located to the west of Middelburg. According to Sampson et al (1994), the first 
Trekboers settled in the headwaters of the Seacow River valley in the 1770s but many were 
driven out by attacks from Bushmen. A few farms were re-occupied in the 1780s and 1790s. 
“Land seizures from resident Bushmen were legitimised by the granting of Loan Places, i.e. 
rectangular 3000 morgen tracts of Karoo veld separated by unclaimed land” (Neville et al 
1994:65). 
 
Colonial Period 
 
European farmers (Trekboere) were the vanguard of formal colonisation and accelerated 
granting of land by the British Colonial Government. The farms in the Fish River Valley were 
all occupied by Dutch speaking farmers by 1825.  The implication of this is that the farmers 
(who were probably trekboers) had by that time already informally occupied the land, the 
deeds of which were made official by the British Colonial Government.   

In 1813, the Cradock Proclamation gave the right to Loan Place holders to apply for their 
lands to be granted to them in Perpetual Quitrent. “By 1840, swarms of these contiguous 
quitrent farms were in place, separated by vast, unchartered tracts of Crown Land which 
served, among other things, as a refugium for surviving Bushmen” (Sampson 1994a: 65).  
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Farmers were urged to make peace with the San through gifts of meat, tobacco and trinkets. 
Between 1825 and1840, travellers reported increasing numbers of farm Bushmen acting as 
herders and servants. By the 1840s, when the first towns sprung up around the valley, most 
unattached Bushmen were partly acculturated and some were drawn into slum communities 
where they lost their identities.  
 
From the beginning of the British occupation of the Eastern Cape, tensions developed with 
farming Xhosa groups who ventured southwards out of the summer rainfall areas to seek 
season grazing for their herds.  During much of the 18th century the frontier wars took place. 
The Fish River a fortified frontier zone between the colony of the Cape Province and the 
Xhosa nation, who for much of the 19th century did their utmost to drive out the settlers 
(Mostert 1992).  
  
The historic road into the interior from Algoa Bay seems to have followed quite closely the 
route of the railway line or the N10 but meandered more towards Somerset East rather than 
Cookhouse. Skead (2007) indicates the area as having been open Karoo veld in parts, but 
mostly vast plains of sweet grassland.  Early travelers noted the presence of large games 
animals on the coastal plains, as well as hippos in the Fish River.   
 
Craddock was established as a sub-drosdy to Graaff-Reinet in the context of increasing 
tension with the Xhosa across the Fish River.  Slow to develop as a town it increased status 
due to the construction of a church in 1842 made it a more desirable place to reside.  With 
the blossoming of the wool trade Craddock became a regional center.  Today it is 
considered one of the finest heritage towns in the country as a result of local conservation 
efforts. 
 
Cookhouse however seems to have played a minor role in those early years seldom 
receiving mention.  The area derived its name from an early British military camp kitchen, 
however indications are that little physical evidence exists today.   
 
Drennan itself is not a town but a railway station on the midland railway system.  This 
railway was one of three core routes that were constructed between the main ports of British 
held parts of South Africa to Aar between 1870 and 1890.  Drennan is likely to have been 
constructed circa 1881-1882.  This railway system was later heavily fortified during the 
second Boer War. 
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6. METHODOLOGY 

The survey was conducted by Tim Hart (MA) and Liesbet Schietecatte (MA MSC) on 36-29 
July 2012. All identified heritage sites/archaeological occurrences were plotted with a 
Garmin GPS-map62s handheld GPS, photographed and their significance rated. No 
archaeological material was removed from the project area, but recorded and photographed 
in situ. The reader of this report is referred to the appendices which contain the details of the 
archaeological observations made in the field. 
 
The desktop Palaeontological Impact Assessment was conducted by Dr Graham Avery of 
Iziko Museums of Cape Town. 

6.1 Limitations 
 
There were no restrictions to the survey. Visibility was good and the landowner enabled 
access to the property.  

7. ASSESSMENT OF IMPACTS 

Details of archaeological and palaeontological finds are indicated in Appendices 1 and 2. 

7.1 Impacts to palaeontology  
 
With regard the palaeontology of the area (see Appendix 2 at the end of the report) the 
Palaeontological Impact Assessment has indicated that the rocks of the area belong to the 

Plate 3: Archaeologist Tim Hart records a circular stone feature on the edge of the study area 
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Beaufort Group which is world-renowned for its rich fossil record. Fossils are potentially 
present in shales in the area, however the presence of dolerite extrusions and dykes as well 
as indurated rock means that well preserved fossils are an unlikely occurrence on the 
surface. Excavations that involve excavation into or exposure of bedrock are likely to impact 
fossil material. 
 
Table 1: Impacts to Palaeontology 
 
Criteria Without Mitigation With Mitigation 
Extent Local Local 
Duration Permanent (loss of 

palaeontological resources is 
permanent) 

n/a 

Intensity High Low 
Probability Low Low 
Confidence Medium Medium 
Significance High Low 
 
Nature of cumulative impact High 
Can impact be reversed? No, palaeontological resources are non-renewable 
Impact may cause 
irreversible loss of resources 

Yes, if fossils are destroyed. 

Can impact be mitigated? The site must be subject to a pre-disturbance site inspection 
and a palaeontologist must conduct site inspections during 
bulk earthworks.  Any fossil material found will need to be 
excavated or sampled and curated at a regional or national 
museum. 

 
 

7.2 Archaeology 
 
The archaeological findings are discussed in detail in Appendix 1. 
 
Four archaeological sites were found within the study area.  There is a very well preserved 
Koekhoen stone kraal/alignment (circa 1000 – 1400 AD) (DRN13), an historic kraal (DRN 
15) and two potential pre-colonial graves (DRN 11 and DRN 14).   
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The kraal (DRN 13) is best conserved in-situ due to its completeness, however if this is not 
possible, it will need to be destroyed under a permit issued by the Eastern Cape Provincial 
Heritage Resources Authority (ECPHRA).  For this to happen it will need to be recorded and 
documented first by an archaeologist. 
 
The two possible graves (DRN 11 and 14 both of which lie close to the edge of the proposed 
site) are best left in-situ in a 10 m buffer zone as the process of exhumation is time 
consuming, costly and requires its own public process in terms of section 36 of the National 
Heritage Resources Act 25 of 1999. 
 
The historical kraal (DRN 15) is well represented in the karoo but protected under the NHRA.  
This may be demolished subject to a permit being issued by ECPHRA. 
 
Table 2: Impacts to Pre-colonial Archaeology (Stone Cairns DRN 11 and DRN 14, and 
Kraals DRN 13 and DRN 15) 
 
The impact of the construction of the PV power facility on the pre-colonial archaeology is 
potentially high and mitigation is required. 
 
Criteria Without Mitigation With Mitigation 
Extent Local Local
Duration Permanent (loss of 

archaeological resources is 
permanent) 

n/a 

Intensity High Low 
Probability Medium Low 
Confidence Medium Medium 
Significance High/Critical Medium (-ve): If permit 

DRN 13 (KRAAL) 

DRN 14 (STONE FEATURE) 

DRN 11 (STONE FEATURE) 

DRN 15 (HISTORIC KRAAL) 

Figure 3:  The study area showing archaeological sites found within its boundaries.  Note that more 
are found between the eastern edge of the study area and Drennan Station. 
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obtained and graves and 
kraals destroyed. 
Negligible: If grave and kraal 
sites completely avoided and 
left in-situ with no 
preservation or 
documentation. 
Moderate (+ve): If grave and 
kraal sites are avoided, 
documented by an 
archaeologist and 
preservation action 
undertaken.  

 
Nature of cumulative impact Low 
Can impact be reversed? No, archaeological resources are non-renewable 
Impact may cause 
irreversible loss of resources 

Yes, damage to grave sites would be irreversible, and well 
preserved early Khoekhoen kraals are rare.  

Can impact be mitigated? Yes, either by the correct permit and regulatory process 
requirements or by avoidance or by avoidance and 
preservation. 

 

7.3 Built Environment 
 
There are no buildings apart from a disused historic kraal on or close to the study area apart 
from station buildings at Drennan which are typical railway buildings built after the mid-
twentieth century.  These are mostly in very poor condition, some occupied by farm workers, 
others vandalised and stripped. 
 
Table 3: Impacts to the Built Environment 
 
Criteria Without Mitigation With Mitigation 
Extent Local Local 
Duration n/a n/a 
Intensity Low Low 
Probability Low Low 
Confidence High High 
Significance Low Low 
 
Nature of cumulative impact None 
Can impact be reversed? No 
Impact may cause 
irreversible loss of resources 

No. 

Can impact be mitigated? No 
 

7.4 Landscape and Setting. 
 
While the Fish River Valley contains a mosaic of cultivated land in and along the river flood 
plain, the study area is at a higher elevation and well above the cultivated land. Although it is 
technically agricultural land, it is uncultivated and used for grazing.  Springbok and Kudu 
were seen on the property.  The land is best described as having wilderness qualities rather 
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than being part of a human made of agricultural landscape. Being far from any significant 
heritage places, impacts to broader heritage context are not expected. 
 
There are no buildings on or close to the study area apart from station buildings at Drennan 
which are typical railway buildings built after the mid-twentieth century.  These are mostly in 
very poor condition, some occupied by farm workers, others vandalised and stripped. 
 
Table 4: Impacts to Landscape and Setting 
 
Criteria Without Mitigation With Mitigation 
Extent Local Local 
Duration Long-term Long-term
Intensity Low Low 
Probability Low Low 
Confidence Medium Medium 
Significance Low Low 
 
Nature of cumulative impact None 
Can impact be reversed? Yes, after facility is decommissioned 
Impact may cause 
irreversible loss of resources 

The visual impact of the proposed development on the farm 
N10 must be assessed by the Visual Impact Specialist. 

Can impact be mitigated? Yes, the Visual Impact Specialist will indicate if this is 
required. 

 

7.5 Heritage Objects 
 
The remains of an abandoned car (circa 1920 vintage) lie to the southern side of the site.  
While not of major significance it is protected under the NHRA and should be left in-situ. 
 

8. MITIGATION 

8.1 Palaeontology 
 
The site should be inspected by a palaeontologist before disturbance, thereafter bulk earth 
works and excavation for foundations/infrastructure should be monitored by a 
palaeontologist. The frequency of this to be worked out a priori with the contractor to 
minimize time spent on site. 

If possible, geotechnical information together with the proposed locations and depths of 
excavations for foundations and/or infrastructure should be provided prior to the 
commencement of construction. This may enable a better estimation of the time(s) when 
monitoring would be necessary. 

Protocols for dealing with palaeontological/palynological (fossil pollens) monitoring and 
possible further mitigation must be included within the brief of the appointed palaeontologist. 

Any material recovered will be lodged in the collections of Iziko South African Museum or a 
regional museum with suitable curatorial capacity. 
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8.2 Archaeology 
 
The area presently identified for the proposed activity is acceptable, provided that a 
moderate amount of mitigation is undertaken. 
 
Stone cairns DRN 11 and DRN 14  
 
The two possible graves automatically get a high significance rating in heritage terms as 
they are covered by legislation at national level and the procedures for their exhumation are 
long and onerous.  It is recommended that a 10 m buffer zone be implemented around each 
potential grave and they are left undisturbed. 
 

Or 
 

A permit for exhumation of the graves be applied for and the contents of the graves be 
subject to basic forensic assessment and be relocated.  The process of exhumation will 
require consultation with interested parties which will need to include local residents and 
Khoisan interest groups (who have become quite well established in the Eastern Cape).  The 
process can take in excess of 4 months to obtain a permit. 
 
Pre-colonial kraal DRN 13 (wpt 13-25) 
 
The pre-colonial stone kraal is good example of its kind and should be considered to be 
worthy of a grade IIIA rating (which means of high local significance) on account of its 
complete and original condition.  The following mitigation measures could be applied: 
 
• The kraal could be destroyed; the kraal must be thoroughly recorded by a qualified 

archaeologist by means of photographs and measured drawings, then a permit applied 
for from the Eastern Cape Provincial Heritage Resources Authority for its demolition (a 
permit may not be granted).; 

• The kraal could be avoided and left in-situ within a 10 m radius of exclusion from the 
perimeter of the kraal; or 

• The kraal could be avoided from development, left in-situ and conservation action 
implemented by a qualified archaeologist including recording and documenting the site. 

 
The last option is the preferred and recommended option yielding a Medium positive impact 
significance. 
 
Historic kraal DRN 15 
 
The historic kraal is of a form which is well represented in the Karoo and not considered 
especially important.  Under ideal circumstances it should be conserved, however should it 
be necessary to demolish it, this can be done under a demolition permit issued by ECPHRA. 
The following mitigation measures could be applied: 
 
• The kraal could be destroyed; the kraal must be thoroughly recorded by a qualified 

archaeologist by means of photographs and measured drawings, then a permit applied 
for from the Eastern Cape Provincial Heritage Resources Authority for its demolition; 

• The kraal could be avoided and left in-situ within a 10 m radius of exclusion from the 
perimeter of the kraal; or 

• The kraal could be avoided from development, left in-situ and conservation action 
implemented by a qualified archaeologist including recording and documenting the site. 
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The last option is the preferred and recommended option yielding a Medium positive impact 
significance. 
 
In general, it is recommended that should the proposed project be authorised, an 
archaeologist should as part of the environmental management plan conduct a second site 
visit to mark out the areas of sensitivity with coloured flags so that these can be avoided 
during construction activities if this course of action is chosen. 
 
Other areas  
 
A cautionary note is issued:  the Fish River facing slope is archaeologically sensitive and 
should be considered a no go area – no access roads, fences or human intervention. In this 
area there are numerous stone features that appear to make up a complex of pre-colonial 
kraals. 
 

9. REFERENCES 

Booth, C. 2011. An archaeological desktop study for the proposed 200MW wind energy 
facility near Aberdeen, Camdeboo Local Municipality, Eastern Cape Province. Unpublished 
report for Savannah Environmental (Pty) Ltd. 
 
Deacon, H.J. 1976. Where Hunters Gathered: a study of Holocene Stone Age people in the 
Eastern Cape. South African Archaeological Society Monograph Series No 1. 
 
Fransen, H. 2006. Old towns and villages of the Cape. Cape Town: Jonathan Ball 
Publishers. 
 
Hart, TJG., 1987.  Haaskraal and Volstruisfontein. Later stone age event in the Seekoei 
Valley. University of Cape Town: Unpublished MA. 
 
Logie, B. 2008. Dusty Road to Long Ago. Bluecliff Publishing: Port Elizabeth. 
 
Moir, R.W. & Sampson, C.G. 1993. European and Oriental ceramics from rock shelters in 
the Upper Seacow Valley. Southern African Field Archaeology 2:35-43. 
 
Neville, D., Sampson, B.E. & Sampson, C.G. 1994. The frontier wagon track system in the 
Seacow River Valley, North-Eastern Cape. South African Archaeological Bulletin 49: 65-72. 
 
Sampson, CG., 1988  Stylistic boundaries among mobile hunter-gatherers in the Zeekoe 
Valley, Eastern Cape. Washington, Smithsonian Institution Press. 
 
Sampson, C.G., Sampson, B.E. & Neville, D. 1994a. An early Dutch settlement pattern on 
the north east frontier of the Cape Colony. Southern African Field Archaeology 3: 74-81 
 
Sampson, C.G. & Sampson, B.E. 1994b. Nineteenth century survey diagrams of the Seacow 
River Valley. Martevaan 11:1-15. 
 
 
Webley, L. & Hart, T. 2010. Scoping Archaeological Impact Assessment: Proposed 
prospecting on Denmark 119 and Groene Vallei 226 North and South (Site 37), Cradock, 
Eastern Cape. Unpublished report for Tasman Pacific Minerals Limited. 
 
The Surveyor Generals Office, Cape Town. 



21 
 

 
 
Appendix 1: Drennan archaeological findings. 
 
 
Introduction 
The archaeology of the Eastern Karoo is rich but not widely studied. Thanks to the lifelong 
work of Garth Sampson and his students, the archaeology of parts of the central karoo has 
be described.  Sampson commenced his research in the area that was to be affected by the 
Orange River Scheme in the early 1960’s (among the first heritage rescue archaeology 
projects ever done in South Africa) excavating a number of rock shelters in the catchments 
of the great dams of the Orange River.  From the information he gained he was able to make 
the first descriptions of the regional sequence of human settlement and wrote a number of 
monographs on the subject in subsequent years.  In the 1980’s he commenced the biggest 
archaeological survey in Africa which was set in the Zeekoe River Valley roughly between 
the towns of Nieuwbethesda and Hanover, Richmond and Middleberg.  The work is still in 
progress and is considered to the last word on the archaeology of the region.  The study 
area situated near Cradock is close enough for Sampson and several generations of post-
graduate students work to be directly relevant. 
 
Sampson’s summary of findings contained in his atlas of Stone Age Settlement in the Upper 
Sea Cow River Valley documents a long sequence of successive Stone Age industries 
dating back from the Early Stone Age (in excess of 250 000 years ago) to the proto-historic 
period when the Karoo was temporarily occupied by Khoekhoen herding groups, broken up 
“bushman” communities who were gradually displaced by the advance of the Trekboers. 

 
The archaeology of the Drennan site falls in neatly with 
Sampson’s findings. Sampson and his team from 
Southern Methodist University were the first 
archaeologists to document the pre-colonial stone kraals 
associated with a Khoekhoen cultural in South Africa.  
This was the first conclusive proof the archaeology of 
the highly mobile khoisan speaking herding people was 
visible on the South African landscape.  One of his 
postgraduate students, Tim Hart studied the stone 
kraals in depth and was able to tentatively date the 
appearance of herding groups in the great Karoo to the 
mini-ice age of around 1400 AD when the climate 
enjoyed a wet spell and the Karoo was probably 
grassland dominated to the extent that could support 
both sheep and cattle.  In subsequent years Hart and 
others have observed stone kraals in the high Karoo 
near Sutherland, the Moodenaars Karoo and on the 
Great escarpment showing that this early farming 
occupation of the Great Karoo was a much wider 
phenomenon than originally thought.  It must be noted 
that these ephemeral stone kraals take a practised eye 

to see, and are easily distinguishable from the much more robust circular and square 
European origin kraals (circular and square) that are to be found on almost every karoo 
farm.  
 
Drennan findings 
The site survey which covered a much wider area than the proposed portion of land to be 
used for the proposed photovoltaic facility revealed the presence of a number of early kraals 
and kraal complexes that are commensurate with those described by Sampson (1985) and 

Figure 1  The occupation sequence of 
the great Karoo proposed by Garth 
Sampson 



22 
 

Hart (1987).  This information was immediately passed on to ERM with the result that the 
boundary of the study area could be adjusted to mainly avoid the kraal complex, hence the 
findings within the proposed project area have been reduced. Nevertheless there remain a 
few significant archaeological sites within the study area including a really well preserved 
prehistoric kraal. Most of the prehistoric kraals are mainly situated just back from the low 
ridge which overlooks the Drennan station and housing.  Several have been disturbed by 
some small-scale historical stone quarrying which we assumed was to source raw material 
for construction of the historic railwayman’s cottage (used as a hunting lodge) on an 
adjacent piece of land.  An inventory of the findings is presented below. 
 
DRN 04 (wpt 4) 
A circular stone alignment of approximately 8x5 m of piled stone (not coursed walling) which 
is in appearance typical of pre-colonial stone kraals described by Sampson 1985 and Hart 
1987. 
 
DRN 05 (wpt 5) 
A stone “kraal” similar to the above but smaller.  Present are sundry stone piles and cairns. 
 
DRN 06 (wpt 6) 
A possible stone kraal on the edge of the ridge which has been partially destroyed by a 
historic quarry. 
 
DRN 07 (wpt 7) 
A rock shelf on the edge of the ridge that stretches along the ridge for about 30 m.  There is 
clear evidence of blocks being cut out suggesting this is an historic quarry. 
 
DRN 08 (wpt 8) 
A small sunken stone enclosure – deposits have increased in depth on the outside edges 
over time. This is likely to be a pre-colonial stock pen. 
 
DRN 09 (wpt 9) 
A “classic” Khoekhoe kraal typical of those seen in the upper karoo and as far as 
Namaqualand. This one (piled stone) is about 10 m in diameter, has a smaller enclosure 
near its entrance which is ethnographically similar to what the Nama term a “lammerkraal”. 
 
DRN 10 (wpt 10) 
A piled stone alignment that may have been part of a kraal. 
 
DRN 11 (wpt 11) Within the study area 
A formal stone pile that has been damaged by an aardvark excavation.  This is typically what 
happens to graves in this area. The site is likely to be a pre-colonial burial site associated 
with the kraal complex. 
 
DRN 12 (wpt 12) 
A well-formed stone kraal of about 5 m diameter. 
 
DRN 13 (wpt 13-25) Within the study area 
A very large and well preserved pre-colonial kraal with a “lammerkraal” at its entrance 
(15x15m).  This is the best preserved example on the site and lies within the study area. 
 
DRN 14 (wpt 26) Within the study area 
Stone feature- a possible pre-colonial grave. 
 
DRN 15 Within the study area. An historic stone kraal. 
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Recommendations for mitigation 
 
Stone cairns DRN 11 and DRN 14  
The two possible graves automatically get a very high significance rating in heritage terms 
as they are covered by legislation at national level and the procedures for their exhumation 
are long and onerous.  It is recommended that a 10 m buffer zone be implemented around 
each potential grave and they are left undisturbed. 

or 
A permit for exhumation of the graves be applied for and the contents of the graves be 
subject to basic forensic assessment and be relocated.  The process of exhumation will 
require consultation with interested parties which will need to include local residents and 
Khoisan interest groups (who have become quite well established in the Eastern Cape).  The 
process can take in excess of 4 months to obtain a permit. 
 
Pre-colonial kraal DRN 13 (wpt 13-25) 
The pre-colonial stone kraal is good example of its kind and should be considered to be 
worthy of a grade IIIA rating (which means of high local significance) on account of its 
complete and original condition.  The best mitigation scenario is that it is conserved in-situ 
within a 10 m radius of exclusion from the perimeter of the kraal. 

or 
The kraal must be thoroughly recorded by an archaeologist by means of photographs and 
measured drawings, then a permit applied for from the Eastern Cape Provincial Heritage 
Resources Authority for its demolition. 
 
Historic kraal DRN 15 
The historic kraal is of a form which is well represented in the Karoo and not considered 
especially important.  Under ideal circumstances it should be conserved, however should it 
be necessary to demolish it, this can be done under a demolition permit issued by the 
Eastern Cape Provincial Heritage Resources Authority. 

DRN 13 (KRAAL) 

DRN 14 (STONE FEATURE) 

DRN 11 (STONE FEATURE) 

DRN 15 (HISTORIC KRAAL) 

Figure 2:  Location of archaeological finds within the study area 
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In general, it is recommended that should the proposed project be authorised, an 
archaeologist should as part of the environmental management plan conduct a second site 
visit to mark out the areas of sensitivity with coloured flags so that these can be avoided 
during construction activities. 
 
Other areas 
A cautionary note is issued:  the Fish River facing slope is archaeological sensitive and 
should be considered a no go area – no access roads, fences or human intervention. 
 
Conclusion 
 
The Drennan kraal complex is part of what appears to be a Karoo wide phenomenon that is 
associated with certain kinds of landscape.  Unfortunately archaeological knowledge of the 
kraal phenomenon remains in its early stages.  A great deal more research is need on the 
general spatial distribution of these herder sites, however indications are that certain 
environments were favoured, notably escarpments and high lying areas. 
 
While the Drennan area is archaeological interesting, much of the study area is located 
outside the area of archaeological interest.  There are unfortunately 3 areas of high 
importance that are situated within the study area – namely two potential grave sites, a pre-
colonial stone kraal and an historic Kraal.  Provided that these sites, which are of limit size 
are mitigated or conserved, the project is considered acceptable in archaeological terms. 
 

 
Figure 3:  DRN 13  A piled stone kraal typical of those previously described in the central Karoo. 
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Figure 4: DRN 14 A possible burial cairn 
 

 
Figure 5: DRN 11 A possible burial cairn that has been opened by Aardvarks. 
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Executive Summary 

Graham Avery was commissioned by Tim Hart, ACO-Associates cc on behalf of their client to 
conduct a field and desk top survey of the palaeontological potential of the proposed 
Drennan Project (herein referred to as the Drennan Site). 
 
Applicant:   ACO-Associates cc on behalf of their client 

Proposed activity:  Development of Wind Farm 

Location:   32°26’41.42” S; 25°43’ 54.89” E (centre point) 

 

The proposed site is located in a palaeontologically-sensitive region with a hard rock base of 
the potentially fossiliferous Permian (circa 250 Ma (million years old) Balfour Formation and 
more recent (circa 20 Ma to the present) alluvial sediments, which may also contain fossil 
and sub-fossil remains. Any excavation for foundations and/or infrastructure that 
penetrates into underlying older rocks or sediments may encounter fossils. Fossil finds 
would be significant and would require careful recording and possible systematic 
excavation. Excavations into sediments not normally accessible to palaeontologists should 
be seen as providing opportunities to recover potentially-important fossil material that 
enable observations to be made about our past biodiversity and environments. 

Collaboration between the contractor and a suitably-qualified palaeontologist will be 
required prior to and during construction excavations so that palaeontological information 
and/or material can be recorded. Mitigation may extend beyond monitoring if warranted. 

Provided that the recommendations of this assessment are complied with, there is no 
palaeontological reason why the proposed development should not proceed. 



4 
 

 
Location of the Proposed Sites

The proposed area falls on 1:50 000 topographical map 3225BC Mortimer, 32°26’41.42” S; 
25°43’ 54.89” E (centre point). Detail is shown on Figures 1, 2. 

 

 
Figure 1. Google earth view showing the outlines of alternative options. The blue area 
(arrowed) is the subject of this study. 
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Figure 2. Location of Drennan (red arrow) and proposed site area (blue arrow). 

 

Method 

As requested, a desk top study of the proposed Drennan site area was conducted by 
Dr G. Avery Archaeozoologist (Figures 1, 2). The 1:250 00 Geological Series 3318 Cape Town 
map was consulted for background information (Figure 3).  

The focus here has been to illustrate the potential of sub-surface sediments through the 
geological context and observations in the general vicinity. 

 

Results of the Study 

Geology and lithology 
The geology of the area is shown on Figure 3, which describes the ancient hard rocks of the 
Karoo Group Balfour Formation (250 Ma (million years old) and more recent alluvial 
sediments of Late Tertiary Neogene Period (Miocene, Pliocene Epochs (20 to 2.6 Ma) to 
Quaternary Period (Pleistocene to Holocene Epochs (2.6 Ma to Present). 
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Figure 3. Surface geology excerpted from 1:250 000 Geological Series 3224 Graaf Reinet. 
The approximate location of the Site is arrowed. Pb (mudstone, greenish, grey, red in 
places; sandstone, occasional thin cherty bands = fossiliferous Balfour Formation of the 
Adelaide Subgroup, Permian/Triassic Epoch Beaufort Group of the Karoo Supergroup; Jd 
(dolerite) = later, non-fossiliferous intrusions during the Jurassic Epoch; Yellow areas are 
Late Tertiary to Quaternary alluvium, which is potentially fossiliferous. 

 

Description of proposed site 
The Drennan study area is generally flat, with a grass-and scattered small bush-covered 
rocky surface (Figures 4-6). 
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Figure 4. Example of the landscape on the proposed Drennan Site (Photo: T. Hart). 

Figure 5. View from the proposed Drennan Site towards the Great Fish River Valley 
(Photo: T. Hart). 
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Figure 6. Close up view of the rocky surface of the proposed Drennan Site (Photo: T. Hart). 

 

Palaeontological Potential 
The Drennan Site is situated in a palaeontologically sensitive and important area of the 
ancient Karoo Basin (Johnson, et al. 2009; Rubidge, et al. 1995; Smith 1990).  

“The Karoo Supergroup covers almost two thirds of the present land surface of southern 
Africa. Its strata record an almost continuous sequence of continental sedimentation that 
began in the Permo-Carboniferous (280 Ma) and terminated in the early Jurassic 100 million 
years later. The glacio-marine to terrestrial sequences accumulated in a variety of 
tectonically controlled depositories under progressively more arid climatic conditions. 
Numerous vertebrate fossils are preserved in these rocks, including fish, amphibians, 
primitive aquatic reptiles, primitive land reptiles, more advanced mammal-like reptiles, 
dinosaurs and even the earliest mammals” (Smith 1990). 

Fossilized plant remains are common in parts. Iziko South African Museum’s Karoo 
Palaeontology section holds Balfour and Katberg Formation vertebrate and plant fossils 
from the Cradock area in its collection (S. Kaal, Iziko Museums of South Africa, pers. comm.). 

Thus, excavations into sediments not normally accessible to palaeontologists should be seen 
as providing opportunities to recover potentially-important fossil material that enable 
observations otherwise impossible to be made. 

No reference to surface palaeontological material specifically on the Drennan Site was 
found, although fossils have been recorded in the Cradock area. Since the proposed 
Drennan Site has been disturbed, the surface potential of the proposed Drennan site may be 
minimal, although it is not possible to exclude the possibility that fossils do occur there. It is 
possible that fossils or sub-fossils of interest could be encountered during any excavation 
that cuts into underlying older hard rock and alluvial sediments. 
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In addition to the potential within the Balfour Formation rocks, small pockets of bone can 
occur, for instance, where bone accumulators like hyaenas, Jackals or porcupines used 
holes/burrows dug by aardvarks; older and younger younger sediments, too, may contain 
ancient wetland deposits and/or more-recent fossils. In addition to fossil bones and 
molluscs, there is the potential for encountering macro-plant remains and pollens of 
considerable age in wetland deposits. Thus, foundations excavated into rocks and sediments 
on the Drennan Site may intersect fossil-bearing deposits. If so, there is the potential to 
provide opportunities for observations not otherwise accessible to researchers.  

Such probabilities could be better assessed if location of units and geotechnical information 
and details of the depth to which any excavations will extend, were available. They would 
greatly assist in assessing estimating whether and where monitoring may be necessary 
during construction. 

 

Comments 

Based on its geology and regional finds in Iziko Museums of South Africa, the Drennan site 
has palaeontological potential. However, with limited information available on the recorded 
occurrence of fossils on the proposed site, good communication with contractors and on-
site monitoring during excavations will be required to minimise any potential loss. 

More systematic mitigation may be required if the context of any fossil material 
encountered warrants more than just recording and collection. 

 

Conclusion 

While no direct fossil evidence was found for the Drennan site, this does not mean that 
potential is lacking. Excavations into sediments not normally accessible to palaeontologists 
should be seen as providing opportunities to recover potentially-important fossil material 
that enables observations to be made on geology, past sea levels, climates, environments 
and biodiversity, that would otherwise be impossible. 

Palaeontological remains are often rare and, if encountered, must be recorded by an 
appropriately qualified person. As examples of potential, the richness of the globally 
important Langebaanweg (West Coast Fossil Park) fossil landscape (Hendey 1981) and the 
Swartklip hyaena accumulation (Klein 1975) and their important contributions to knowledge 
should not be lost sight of. It is further noted that a valley, to the west of the Drennan site, 
is named “Wolvekloof”, which is suggestive of the historic (at least) presence of hyaenas and 
the potential that their bone accumulations might be found in the area.  

Given the palaeontological potential of the area, mitigationary action, beyond simple 
recording and recovery during monitoring, including the possibility of systematic 
excavations, may be necessary. 

Provided that the recommendations in this report are followed, current information 
indicates that the proposed development will not impact significantly on palaeontological 
remains. Appropriately conducted the development may provide opportunities to access 
rare fossil material and to better understand the local geological sequence. 

Provided that the recommendations herein are adhered to the proposed development can 
be allowed to proceed from the palaeontological perspective.  
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Recommendations 

Bulk earth works and excavation for foundations/infrastructure should be monitored by a 
palaeontologist. The frequency of this to be worked out a priori with the contractor to 
minimize time spent on site. 

If possible, geotechnical information together with the proposed locations and depths of 
excavations for foundations and/or infrastructure should be provided prior to the 
commencement of construction. This may enable a better estimation of the time(s) when 
monitoring would be necessary. 

Protocols for dealing with palaeontological/palynological (fossil pollens) monitoring and 
possible further mitigation must be included in the Environmental Management Plan (EMP).  

Any material recovered will be lodged in the collections of Iziko South African Museum. 

Funds must be available a priori to cover costs. 

 

Heritage Permits Required 

The primary heritage legislation that needs to be considered is The South African Heritage 
Resources Act 25 of 1999 and regulations (details at www.sahra.org.za). All heritage 
material, including human burials, is included. 

Clearance in terms of the National Heritage Act of 1999 will be required before the 
development can proceed. Locally, a permit will be required from Heritage Western Cape; in 
the event of a burial being exposed; potential delays could be minimized by obtaining this 
before construction is initiated. If human remains are encountered, the South African 
Heritage resources Agency (SAHRA) must also be contacted, but no bones may be further 
moved until an archaeologist or palaeontologist has assessed them and permission of 
SAHRA is granted. SAHRA must be contacted immediately through the appointed 
palaeontologist or archaeologist and laid down procedures, including notification of the 
SAPS, must be followed. 
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GLOSSARY 
 
 

Best Practicable Environmental Option (BPEO) 
This is the option that provides the most benefit, or causes the least damage, to the environment as a 
whole, at a cost acceptable to society, in the long, as well as the short, term. 

Cumulative Impact 
The impact on the environment which results from the incremental impact of the action when added 
to other past, present, and reasonably foreseeable future actions, regardless of what agency or 
person undertakes such other actions.  Cumulative impacts can result from individually minor, but 
collectively significant, actions taking place over a period of time.  

Impact (visual) 
A description of the effect of an aspect of a development on a specified component of the visual, 
aesthetic or scenic environment, within a defined time and space. 

Issue (visual) 
Issues are concerns related to the proposed development, generally phrased as questions, taking the 
form of “what will the impact of some activity be on some element of the visual, aesthetic or scenic 
environment?”. 
Key Observation Points (KOPs) 
KOPs refer to receptors (people affected by the visual influence of a project) located in the most 
critical locations surrounding the landscape modification, who make consistent use of the views 
associated with the site where the landscape modifications are proposed.  KOPs can either be a 
single point of view that an observer/evaluator uses to rate an area or panorama, or a linear view 
along a roadway, trail or river corridor.  
Management Actions  
Actions that enhance the benefits of a proposed development, or avoid, mitigate, restore or 
compensate for, negative impacts. 

Receptors 
Individuals, groups or communities who would be subject to the visual influence of a particular 
project. 

Sense of Place  
The unique quality or character of a place, whether natural, rural or urban. 

Scenic Corridor  
A linear geographic area that contains scenic resources, usually, but not necessarily, defined by a 
route. 

Scoping  
The process of determining the key issues, and the geographic boundaries and time boundaries, to 
be addressed in an environmental assessment. 

Viewshed 
The outer boundary defining a view catchment area, usually along crests and ridgelines.  Similar to a 
watershed.  This reflects the area in which, or the extent to which, the landscape modification is likely 
to be seen. 

Zone of Visual Influence (ZVI) 
The ZVI is defined as ‘the area within which a proposed development may have an influence or effect 
on visual amenity.’  
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1 EXECUTIVE SUMMARY 

VRM Africa was appointed by ERM to undertake a Visual Impact Assessment (VIA) for undertake a 
Visual Impact Assessment (VIA) for Drennan Photovoltaic (PV) Solar Park in the Eastern Cape.  
ERM has been sub-contracted by Solaire Direct Southern Africa (Pty) Ltd to undertake the 
Scoping/EIA process for this project. The proposed site is located on Portion 15, of Portion 1, of the 
Farm Waai Plaats (no. 550) at Drennan in the Inxuba Yethemba Local Municipality, Eastern Cape. It 
is anticipated that the project will feed a total of 90MW into the national grid. 
 
The scope of the VIA covers the entire affected project area.  This includes an inspection of the full 
site extent and a brief assessment, including the following: 

• Quantifying and assessing the existing scenic resources/ visual characteristics on, and 
around, the proposed site. 

• Evaluating and classifying the landscape in terms of sensitivity to a changing land use. 
• Reviewing the legal framework that may have implications for visual scenic resources. 

The site is 28 km South of Cradock, approximately 3 km west off the N10 and is accessible via the 
R390.  The area is dominated by a series of parallel mountain ranges, running east to west, that have 
a profound effect on the natural vegetation and the subsequent biome diversity of the area.  The 
Winterberg Mountain range and the fertile Fish River Valley dominate the area. 
 
Cradock is on the eastern edge of the Karoo, near the headwaters of the Great Fish River (Nxuba 
River), and it is a dry and barren area, dominated by flat topped hills and wind swept plains.  Cradock 
is one of the Cape's main centres of the wool industry, and also produces beef, dairy, fruit, lucerne 
and mohair.  In the neighbouring Mountain Zebra National Park, a few herds of the now-protected 
mountain zebra survive.  
 
A site landscape character assessment was undertaken from five locations to assess the scenic 
quality, receptor sensitivity to landscape change and receptor distance to the proposed landscape 
modifications.  The site is designated for agricultural use, with current agricultural practices including 
grazing for livestock (cattle, sheep). The geographic extent of the area would be local (limited to the 
immediate surroundings).  
 
Due to topographic undulation, the viewshed is constrained to the valley area and mainly within the 
six kilometre foreground/middle ground area, but would also extend further to the east on the raised 
ground areas of the eastern mountains.  The undulating terrain further afield would reduce the clarity 
of the views, as seen from the mobile receptors.  Due to the undulating terrain surrounding the site, 
as well as the predominantly south facing aspect of the majority of the site which is topographically 
screened from most of the more northern receptors, the visibility of the project is defined as moderate 
to low. 
 
Making use of the viewshed the following community points would be exposed to the proposed 
project and would need to be assessed to ascertain if, and where, they fulfill Key Observation Point 
criteria: 

• The N10 road; 
• The R390 road; and 
• The Drennan farming communities to the north and east of the site, mainly making use of the 

Witmos – Mortimer road. 

Due to the close proximity of these receptors which are also located mainly to the north, only the N10 
was utilised as a Key Observation Point as the contrast descriptions for the other location would be 
very similar if not exactly the same. 
 
Based on the VRM Matrix, Visual Management Classes were defined for each of the sites. The site 
was surveyed for scenic quality and receptor sensitivity to landscape change at five points located on 
the property and the following landscapes were defined and described: 
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• Mountain, Hills and Steep Slopes: These areas are steep slope areas which would require 
some degree of development constraint.  They would have higher biodiversity due to their 
remoteness, and would be a draw card for existing and future eco-tourism activities in this 
area.  In order to protect the visual resources of this mountain landscape it is recommended 
that a Class II visual objective be met, and that landscape modification, as seen from the 
receptors in this area, are subjected to low levels of visual intrusion. 

• Drainage lines and Gullies: With moderate scenic quality and receptor sensitivity to landscape 
change but with receptors located within the foreground distance zone, a VRM Class III was 
assigned to the site.  However, due to the drainage lines located in the area which are prone 
to erosion and subsequent visual decay, a Class II was assigned in order to ensure that 
limited landscape modification took place. 

• Infrastructure: Railway and Powerlines: The landscape forms associated with these 
infrastructural elements are mostly flat, but do have some interesting characteristics where it 
cuts through the topography and where some variety in vegetation occurs, mostly associated 
with the station and cluster development where colour is evident.  The adjacent scenery 
definitely enhances the visual quality, even though the setting is fairly common within the 
region.  Public interest would be low and most users would have a low concern for these 
landscape features.  Maintenance of visual quality would be high.  A Class IV rating was 
assigned to these landscape features. 

Using the ERM impact criteria, a significance rating was undertaken for the following visual aspects: 
• PV Plant Alternatives 
• Transmission Lines and Substations 
• Cumulative Impacts 

Visual impact significance is predicted to be moderate to minor with effective implementation of 
mitigations. Should the project be granted permission, care should be taken regarding cumulative 
visual impacts of the project attracting other PV projects to the area. This could change the current 
authentic agricultural landscape which has moderate to high scenic quality and adds to the visual 
experience of receptors utilising the N10 national road.  An Environmental Management Plan should 
be implemented, and mitigation measures must be effectively undertaken relating to: 
 
Construction Phase 

• Keeping contract period to the minimum  
• Traffic control measures  
• Disposal of surplus materials  
• Location of lay-down areas  
• Dust management plan 
• Environmental Management Plan 

Operational Phase 
• Height, location, finishes of building(s)  
• Use of non-reflective materials and receding colours  
• Discussions with local community 

Closure Phase 
• Removal of all PV structures, associated structures and infrastructure 
• Rehabilitation and restoration 
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2 INTRODUCTION 

VRM Africa was appointed by Environmental Resources Management (Southern Africa) Pty Ltd 
(ERM) to undertake a Visual Impact Assessment (VIA) for Drennan Photovoltaic (PV) Solar Park in 
the Eastern Cape.  ERM has been sub-contracted by Solaire Direct Southern Africa (Pty) Ltd to 
undertake the Scoping/EIA process for this project.  The proposed site is located on Portion 15, of 
Portion 1, of the Farm Waai Plaats (no. 550) at Drennan in the Inxuba Yethemba Local Municipality, 
Eastern Cape. The site is 28 km South of Cradock, approximately 3 km west off the N10 and is 
accessible via the R390. 
 
The intentions of Solaire Direct in establishing a PV power facility include reducing South Africa’s 
dependence on non-renewable fossil fuel resources, contributing towards the targets and goals the 
South African government has set out, and contribute to climate change mitigation. 
 
‘’The Renewable Energy Independent Power Procurement Programme (IPP Procurement 
Programme) has been designed for the following reasons:   

• To allow the private sector to contribute to the generation of renewable energy (and the target 
set by government); 

• To contribute towards socio-economic and environmentally sustainable growth; and  
• To enhance the renewable energy sector in South Africa.’’ (ERM Solaire Direct 2012) 

It is anticipated that the project will feed a total of 90MW into the national grid.  The proposed 
development footprint and layout map have not yet been provided to VRM Africa. 
 

 
Figure 1:   Regional location map 
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3 APPROACH TO STUDY 

3.1 Terms of Reference 
• The scope of the study is to cover the entire affected project area.  This includes a site visit of 

the full site extent, as well as where potential impacts may occur beyond the site boundaries 
such as cumulative impacts. 

• Collate and analyse all available secondary data relevant to the affected project area.    
• Cumulative effects: these must be considered in all impact reports. 
• Specific attention must be given to the following: 

o Quantifying and assessing the existing scenic resources/ visual characteristics on, and 
around, the proposed site. 

o Evaluating and classifying the landscape in terms of sensitivity to a changing land use. 
o Determining viewsheds, view corridors and important viewpoints in order to assess the 

visual impacts of the proposed project. 
o Determining visual issues, including those identified in the public participation process. 
o Reviewing the legal framework that may have implications for visual/ scenic resources. 
o Assessing the significance of potential visual impacts resulting from the proposed project 

for the construction, operational and decommissioning phases of the project. 
o Identifying possible mitigation measures to reduce negative visual impacts for inclusion 

into the project design, including input into the Environmental Management Plan (EMP). 

 
3.2 Summary of Visual Impact Assessment Methodology 
 
The process that VRM Africa follows when undertaking a VIA is based on the United States Bureau 
of Land Management‘s (BLM) Visual Resource Management method. This mapping and GIS-based 
method of assessing landscape modifications allows for increased objectivity and consistency by 
using a standard assessment criteria and involves the measurement of contrast in the form, line, 
texture and colour of the proposed landscape modification brought about by a project, against the 
same elements found in the existing natural landscape.(BLM. USDI. 2004) 
 
The first step in the VIA process is determining the existing landscape context. A regional landscape 
survey is undertaken, which identifies defining landscape features that surround the site of a 
proposed development, and sets the scene for the VIA process to follow. These features, also 
referred to as visual issues, are assessed for their scenic quality/worth. A VIA also assesses to what 
degree people who make use of these locations (e.g. a nearby holiday resort) would be sensitive to 
change(s) in their views, brought about by a proposed project (e.g. a mine).(Assessment undertaken 
up to this point falls within the ambit of the Field Study.) 
 
These people are referred to as receptors and are identified early on in the VIA process. Only those 
sensitive receptors who qualify as Key Observation Points (KOPs) by applying certain criteria, are 
used to measure the amount of contrast generated by changes caused by project activities, against 
the existing landscape (i.e. visual impact). 
 
The landscape character of the proposed project site is then surveyed to identify areas of similar land 
use and landscape character. These areas are evaluated in terms of scenic quality (landscape 
significance) and receptor sensitivity to landscape change (of the site) in order to define the visual 
objective for the project site. The overall objective is to maintain a landscape’s integrity, but this can 
be achieved at varying levels, called VRM Classes, depending on various factors, including the visual 
absorption capacity of a site (i.e., how much of the project would be “absorbed” or “disappear”, into 
the landscape). The areas identified on site are categorised into these Classes by using a matrix 
developed by BLM Visual Resource Management, which is then represented in a visual sensitivity 
map. 
 
Landscapes are sub-divided into three distance zones based on relative visibility from travel routes or 
observation points. Proximity to surrounding receptors is evaluated in terms of these distance buffers: 
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foreground zone is less than 7km, background zone is from 7 to 24km and “seldom seen” has no 
receptors. Viewshed maps are generated that indicate the overall area where the project activities 
would be visible, and in which distance buffer zone the receptors fall. (Assessment undertaken up to 
this point falls within the ambit of the Baseline Study.  What follows after this point comprises the 
Impact Assessment Study.) 
 
The proposed project activities are then finally assessed from the KOPs around the site to see 
whether the visual objectives (VRM Classes) defined for the site, are met in terms of measuring the 
potential change to the site’s form, line, colour and texture visual elements, as a result of the 
proposed project (i.e. are the expected changes within acceptable parameters to ensure that the 
visual character of the landscape is kept intact and, if not, what can be done by the project to ensure 
that it is).Photo montages are generated to represent the expected change in the views, as seen from 
each KOP and, if class objectives are not met, to also show how proposed mitigation measures could 
improve the same views. 
 
Using the impact assessment method provided by the environmental consultant, each project activity 
is then assessed for its visual impact. This is based on the contrast rating which was undertaken from 
each of the surrounding receptors to determine whether the proposed activities meet the 
recommended visual objectives defined, in order to protect the landscape character of the area. 
Recommendations are made and mitigations are provided. 
 
Refer to Annexure 2 for a detailed description of the applied Visual Impact Assessment and Aurecon 
South Africa’s Impact Assessment methodology. 
 
In terms of Visual Impact Assessment best practice, the following guidelines were referred to:  

• Internationally, the U.K. Institute of Environmental Management and Assessment’s (IEMA) 
‘Guidelines for Landscape and Visual Impact Assessment’; (U.K Institute of Environmental 
Management and Assessment (IEMA. 2002); 

• The ‘Guideline for Involving Visual and Aesthetic Specialists in EIA Processes’ generated by 
South Africa’s Provincial Government of the Western Cape, Department of Environmental 
Affairs and Development Planning(Oberholzer, B. 2005); and 

• The International Finance Corporation’s (IFC) performance standards (PS) on environmental 
and social sustainability (IFC. 2012). 
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Figure 2:   VRM Process Diagram 
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4 LIMITATIONS AND ASSUMPTIONS  

• Although every effort to maintain accuracy was undertaken, as a result of the Digital Elevation 
Model (DEM) being generated from satellite imagery and not being a true representation of the 
earth’s surface, the viewshed mapping is approximate and may not represent an exact visibility 
incidence. 

• Some of the mapping in this document was created using Bing Maps (previously Live Search 
Maps, Windows Live Maps, Windows Live Local, and MSN Virtual Earth) and powered by 
the Bing Maps for Enterprise framework. 

• The use of Google Earth Pro for mapping is licensed for use in this document. 
• The information for the terrain used in the 3D computer model on which the visibility analysis is 

based on is: 
o The ASTGTM_S2 3E014 and ASTGTM_S24E014 data set.  ASTER GDEM is a product of 

METI and NASA (ASTER, Source: https://lpdaac.usgs.gov), and 
o South African Provincial Survey General data. 

• In the absence of specific provincial regulations for Visual Impact Assessment, reference has 
been made to the Western Cape Department of Environmental Affairs and Development 
Planning’s “Guideline for involving visual and aesthetic specialists in EIA processes”. 

• In order to effectively assess the cumulative impacts other proposed wind and solar energy 
projects in the area need to be isolated. 

• Determining visual resources is a subjective process where absolute terms are not achievable.  
Evaluating a landscape’s visual quality is complex, as assessment of the visual landscape applies 
mainly qualitative standards.  Therefore, subjectivity cannot be excluded in the assessment 
procedure (Lange 1994).  The project deliverables, including electronic copies of reports, maps, 
data, shape files and photographs, are based on the author’s professional knowledge, as well as 
available information.  The study is based on assessment techniques and investigations that are 
limited by time and budgetary constraints applicable to the type and level of assessment 
undertaken.  VRM Africa reserves the right to modify aspects of the project deliverables if and 
when, new/ additional information may become available from research or further work in the 
applicable field of practice, or pertaining to this study. 

 
 ‘Principles that influences (development) within a receiving environment include the following: 

• The need to maintain the overall integrity (or intactness) of the particular landscape or 
townscape; 

• The need to preserve the special character or 'sense of place' of a particular area; and 
• The need to minimize visual intrusion or obstruction of views within a particular area.’ 

(Oberholzer, B., 2005). 
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5 LEGISLATIVE CONTEXT 

5.1 Applicable Laws and policies 
In order to comply with the Visual Resource Management requirements, it is necessary to clarify 
which planning policies govern the property area to ensure that the scale, density and nature of 
activities or developments are harmonious and in keeping with the sense of place and character of 
the area.  The proposed landscape modifications must be viewed in the context of the following 
planning policies:  

• Western Cape DEA&DP Guideline for involving visual and aesthetic specialists in EIA 
processes (Oberholzer, B. 2005.) (no specific Eastern Cape Guidelines available) 

• Inxuba Yethemba Municipality Final Integrated Development Plan (IDP). 2010.  

Inxuba Yethemba Municipality IDP  
• The N10 National Road which is the vital economic link between Port Elizabeth and the North 

runs through Cradock and skirts Middelburg. The economy of the area is largely based on 
agriculture and tourism. The supply of tourism products and services in IYM are nature-based  
and heritage tourism products 

• As is the case with water infrastructure the electrical infrastructure requires serious and urgent 
attention as the municipality is currently unable to meet the increasing current demands. 
Cradock unit is currently experiencing serious power supply shortcomings due to limited 
capacity levels. 

Western Cape DEA&DP Guideline for involving visual and aesthetic specialists in EIA processes 
The DEA&DP Guideline for involving visual and aesthetic specialists in EIA processes states that the 
BPEO should address the following:  

• Ensure that the scale, density and nature of activities or developments are harmonious and in 
keeping with the sense of place and character of the area.  The BPEO must also ensure that 
development must be located to prevent structures from being a visual intrusion (i.e. to retain 
open views and vistas). 

• ‘Long term protection of important scenic resources and heritage sites; 

• Minimisation of visual intrusion in scenic areas; 

• Retention of wilderness or special areas intact as far as possible; 

• Responsiveness to the area's uniqueness, or sense of place.’ 

 
5.2 Relevant Standards to Comply With  
 
The International Finance Corporation (IFC) prescribes eight performance standards (PS) on 
environmental and social sustainability.  The first is to identify and evaluate the environmental and 
social risks and impacts of a project, as well as to avoid, minimise or compensate for any such 
impacts.  Under Performance Standard 6, ecosystem services are organized into four categories, with 
visual/ aesthetic benefits falling into the category of cultural services, which are the non-material 
benefits people obtain from ecosystems.  This emotional enrichment that people experience and 
obtain from cultural ecosystems services is described by The Millennium Ecosystem Assessment, 
2005, Ecosystems and Human Well-being: Synthesis report as follows: “Cultural ecosystems 
services: the non-material benefits that people obtain from ecosystems through spiritual enrichment, 
cognitive development, reflection, recreation, and aesthetic experiences.” 
 
The above includes the following, amongst others: 
 

• Inspiration: Ecosystems provide a rich source of inspiration for art, folklore, 
national symbols, architecture, and advertising; 

• Aesthetic values: Many people find beauty or aesthetic value in various aspects of 
ecosystems, as reflected in the support for parks, scenic drives, and 
the selection of housing locations; 
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• Sense of place: Many people value the “sense of place” that is associated with 
recognized features of their environment, including aspects of the 
ecosystem; 

• Cultural heritage 
values: 

Many societies place high value on the maintenance of either 
historically important landscapes (“cultural landscapes”) or culturally 
significant species; and 

• Recreation and 
ecotourism: 

People often choose where to spend their leisure time based in part 
on the characteristics of the natural or cultivated landscapes in a 
particular area. 
 

The visual experience is not limited to the visual senses, but is a multisensory emotional involvement 
experienced by people when they perceive a specific scene, landmark, landscape, etc.  The 
assessment subject of Visual Impact assessment (VIA) is in itself a result of human perception. 
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6 PROJECT DESCRIPTION 

The objective of this section is to describe the character of the project activities and define the extent 
to which it will be visible to the surrounding areas.   The Draft Scoping Report indicated that the 
Project Site extent included three additional land parcels. The ‘current PV footprint’ is considered a 
feasible option for a development of this nature. The three additional land parcels are no longer 
required for the project and will not be assessed in this document.  
 
The need and desirability of the proposed activity is based on the well-documented reasons for the 
desirability of renewable energy such as solar energy, which include: 

• reducing South Africa’s dependence on non-renewable fossil fuel resources, 
• contributing towards the reduced emissions targets and goals the South African government 

has set out, and  
• contribute to climate change mitigation. 

It is anticipated that the project will feed a total of 90MW into the national grid.  The project comprises 
the following activities: 
 

• PV solar panels/modules (arranged in arrays), 3.33m in height; 
• PV module mountings; 
• DC-AC current inverters and transformers; 
• New ‘loop-in loop-out’ substation facilitating connection to the national electricity grid  

(4000 m2); 
• Underground cabling/overhead power lines; 
• On-site buildings (including an operational control centre, office, ablutions and a guard house); 
• Access roads and internal road network; and 
• Ancillary infrastructure including perimeter fencing, offices, construction laydown area and 

temporary construction camp 
 
PV Arrays and Mountings 
The proposed development will include PV panels that will occupy approximately 110 ha (1.1 k) of the 
site area in total. The PV panels will be 1660 mm in length, 990 mm in width and 45 mm in height with 
each producing an output of 300 W. PV panels will be connected in arrays to form units with a total 
power of 1MW each (around 249500 PV panels will be installed on a 90 MW project). The PV panels 
will be mounted on aluminum fixed frame structures approximately 3.33 m in height from the ground 
with a spacing of 6.2 m between rows. The PV arrays will face north in order to capture maximum 
sunlight. (ERM. 2013) 
 
Grid Connection 
The 132 kV power supply from the new ‘loop-in loop-out’ substation will be connected to the existing 
132kV Transmission Line, which feeds the Eskom Drennan Traction Substation, located to the north 
of the site on the east side of the railway line. This connection shall be achieved by breaking the 
existing 132 kV line and then connecting two overhead power lines of approximately 250 m in length 
to the new ‘loop-in loop-out’ substation of the PV power facility. Both power lines will be installed on 
the same steel lattice structure, according to Eskom specifications. (ERM. 2013)  
 
Access Roads and Internal Paths 
The site will be accessed from the R310 gravel road running along the eastern perimeter of the site. 
The R310 road links to the N10 national road to the north east the site. The existing gravel road will 
be upgraded to approximately 6 m in width. This road will provide access to the proposed PV 
footprint. Internal paths will be created to enable access within the PV power facility. (ERM. 2013) 
 
Construction 
During the construction phase, it is expected that potential traffic impacts will be higher than normal 
as trucks will be required to transport materials and equipment such as PV panels and frames to the 
site. Depending on the topography of the proposed layout, site preparation will generally include the 
following activities: 
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• vegetation clearance – removal or cutting of any tall vegetation if present (bush cutting); 
• levelling and grading of areas where the array will be sited would normally occur, but this is 

not deemed necessary given the flat nature of the terrain on the site; 
• levelling of hard-standing areas, e.g. for temporary laydown and storage areas; 
• erection of site fencing; 
• construction of a temporary construction camp; and 
• upgrading of farm tracks/ construction of on-site access roads. (ERM. 2013) 

Layout Alternatives 
The PV power facility layout and project component design was subjected to a number of iterations, 
based on technical aspects of the project.  These included aspects such as detailed Site-specific 
solar data, construction conditions, as well as specialist input and sensitivity ratings for the Site that 
were explored during the EIA process. As such the final PV Footprint (See Figure 7) was selected as 
the most feasible Site layout alternative.  Technical criteria and buffer zones considered in deriving 
the final PV footprint included: 
• Where possible, avoiding areas which are very rocky or uneven, in order to minimise earthworks 

and thus real and potential environmental impact; 
• Buffer around drainage lines of 50 m; 
• Buffer around heritage sites of 10m; 
• National road buffer of 150m; 
• Local district road buffer of 100 m; 
• Railway buffer of 100 m; 
• External farm boundary buffer of 50 m; and 
• Buffer along existing Eskom grid infrastructure of 50 m. 
  
 
The suitability of different types of PV solar panels was assessed.  Based on performance in high 
temperature environments similar to those typical of the Eastern Cape, thin film panels were selected 
as the preferred option.  The Drennan PV power facility will install fixed structures rather than tracking 
systems as they require less repair work and maintenance during the operational life of the project.   
 
The no-go alternative is the option of not implementing the activity or executing the proposed 
development.  Assuming that the solar power plant would not be developed at the proposed Site, the 
Site would remain in its current state. (ERM. 2013) 
 

 
Figure 3:  Photograph of proposed aluminium frames (EMP. 2013) 
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Figure 4:  Photograph of proposed PV panels (EMP 2013) 
 

 
Figure 5:  Photograph of proposed power transformer (EMP.2013) 
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Figure 6:  Project Locality Map 



Draft Visual Impact Assessment: June 2013        VRM AFRICA 
 

PROPOSED DRENNAN PV SOLAR PARK  19 

 

 
Figure 7:  Site Layout Plan 
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Figure 8:  Transmission line Layout Plan
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7 NATURE OF THE RECEIVING ENVIRONMENT 

Landscape character is defined by the U.K. Institute of Environmental Management and Assessment 
(IEMA) as the ‘distinct and recognisable pattern of elements that occurs consistently in a particular 
type of landscape, and how this is perceived by people.  It reflects particular combinations of geology, 
land form, soils, vegetation, land use and human settlement.’  It creates the specific sense of place or 
essential character and ‘spirit of the place’ (Spon Press, 2002).  The first step in the VIA process is 
determining the existing landscape context of the region and of the site(s) where the project is 
proposed.   
 
The proposed site is located 26 km south of Cradock, in the upper valley of the Great Fish River.  
This is approximately 300 km north-east of Port Elizabeth in the Eastern Cape.  As depicted in the 
locality map in Figure 6, the proposed project site is 2 km from the N10 highway, the main access 
route between Cradock and the coastal areas.  The area is dominated by a series of parallel 
mountain ranges, running east to west, that have a profound effect on the natural vegetation and the 
subsequent biome diversity of the area.  The Winterberg Mountain range and the fertile Fish River 
Valley dominate the area. 
 
Cradock is on the eastern edge of the Karoo, near the headwaters of the Great Fish River (Nxuba 
River), and it is a dry and barren area, dominated by flat topped hills and wind swept plains.  Cradock 
is one of the Cape's main centres of the wool industry, and also produces beef, dairy, fruit, lucerne 
and mohair.  In the neighbouring Mountain Zebra National Park, a few herds of the now-protected 
mountain zebra survive.  
 
 
7.1 Local Landscape Context 
 
The site is designated for agricultural use, with current agricultural practices including grazing for 
livestock (cattle, sheep). Limited cultivation is undertaken within the Project Site with a single crop 
circle typical of pivot agriculture located around 2km to the north of the PV Footprint. Land use in the 
surrounding area includes further sheep and cattle farming. Substantial cultivation is conducted on 
the east banks of the Great-Fish River which is located less than 1 km to the east of the Project site. 
Drainage lines occur throughout the Project site. These include two significant lines that run in a 
westerly to easterly direction, directly to the south of the PV footprint. There are six small dams that 
are located at points along the drainage lines within the Project area, the nearest of which is located 
35m to the south of the PV footprint.  
 
There is an existing railway line running adjacent the eastern border of the site in a north south 
direction. An existing gravel road network exists on the site, which initially crosses the railway line. 
The existing 132kV Drennan Traction Substation is located to the north of the site, and an existing 
132 kV power line traverses the northeastern section of the site in a northwest/southeast direction, 
and links up with the Drennan Traction Substation. 
 
As indicated in Figure 9 on the following page, the significant surrounding landscape features 
identified during the field survey are listed and mapped below. 

• Western mountains 
• Eastern mountains 
• Valley landscape with associated river and scattered wetlands 
• Agriculture 
• Farmsteads and outbuildings 
• M10 as a tourism corridor 
• Infrastructure, including railway line, Drennan substation and associated power lines 
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Figure 9:   Local landscape context overlaid onto Google Earth Satellite Map 
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7.1.1 Western Mountains 
 

 
Figure 10:   View of western mountains 
 
The land form of the western mountains is dominant in the landscape and interesting within the 
setting, but is not exceptionally striking, and is fairly common within the region.  The mountain 
vegetation is limited to only a few major types, and colours are generally subtle and in muted tones. 
 
The western mountain range is not a landscape feature that is extensively utilized.  Due to the scale 
of the feature, public interest would be moderate.  However, adjacent landowners may regard it as an 
important landscape feature to preserve, even though it may not be important enough to maintain a 
high level of visual quality. 
 
These mountain areas are steep slope areas that would require some degree of development 
constraint, in terms of the Western Cape DEA&DP Guideline for the Management of Development on 
Mountains, Hills and Ridges of the Western Cape.  They would have higher biodiversity due to their 
remoteness, and are a draw card for existing and future eco-tourism activities in this area.   In order 
to protect the visual resources of this mountain landscape, it is recommended that low levels of visual 
contrast are generated by the project, as seen from the receptors making use of tourist activities in 
the areas surrounding these mountains. 
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7.1.2 Eastern Mountains 
 

 
Figure 11:   View of eastern mountains 
 
As for the Western Mountains, the land form of the eastern mountains is dominant in the landscape 
and interesting within the setting, but is not exceptionally striking, and is fairly common within the 
region.  The vegetation on these mountains only includes a few major types and colours are generally 
subtle and in muted tones. 
 
With regard to general receptors in the area, the eastern mountains are also not a landscape feature 
that is extensively used.  Due to the scale of the feature, public interest would be moderate.  
However, adjacent landowners may regard it as an important landscape feature to preserve, even 
though it may not be important enough to maintain a high level of visual quality. 
 
These mountain areas are steep slope areas which would require some degree of development 
constraint in terms of the Western Cape DEA&DP Guideline for the Management of Development on 
Mountains, Hills and Ridges of the Western Cape.  They would have higher biodiversity due to their 
remoteness and are also a central theme for existing and future eco-tourism activities in this area.  In 
order to protect the visual resources of this mountain landscape, it is recommended that low levels of 
visual contrast are generated by the project, as seen from the receptors making use of tourist 
activities in the area. 
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7.1.3 Valley Landscape with River and Scattered Wetlands 
 

   
 

 
 

 
Figure 12:   View of valley landscape with river and scattered wetlands 
 
This landscape is characterised by flat valley depressions, with flowing water captured in moderately 
deep eroded river banks.  The water, however, is not visible unless one is very near to it due to its 
recessed setting within the base of the valley.  Vegetation becomes interesting along the river banks, 
but for the most part, there is little variety.  Some intensity and variety in colour does occur, although 
it does not become a significantly dominant scenic element.  The valley landscape feature, which is 
somewhat enhanced by the adjacent mountain scenery, is distinctive within its setting, though similar 
to others within the region.  The R390 road runs mostly parallel to the river, and other minor roads 
cross the river.  These manmade landscape modifications are discordant elements introduced into 
the valley landscape feature. 
 
Landscape modification in close proximity to the river needs to be constrained to ensure that the 
sense of place of the greater area is not degraded. 
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7.1.4 Agriculture 
 

 
 

 
 

 
Figure 13:   View of agricultural activities 
 
The landscape form related to agricultural activities is very flat, with little topographically interesting 
features.  Even though agricultural activities are associated with seasonally rich colours, vegetation is 
usually a mono species.  Water may be present but would not necessarily be noticeable.  The 
adjacent scenery would moderately enhance this landscape feature and, although the agricultural 
landscape feature may be interesting in its setting, it is fairly common within the region.  Agricultural 
activities in the study area include crop production, grazing and ostrich farming.  Cultural 
modifications include irrigation systems as a minor discordant element. 
 
This landscape feature is associated with high levels of use, where the user, and public interest, 
would express moderate concern for its value.  This would be perceived as an important landscape 
feature to retain for its scenic quality. 
 
Higher levels of visual contrast are generated by the farming activities located in the area, especially 
in the valley where centre pivot irrigation is prevalent.  The agricultural setting is an important feature 
in the landscape and it is recommended that moderate levels of visual contrast are generated by the 
project, as seen from the surrounding agricultural receptors.  For most receptors, the project site 
would appear mostly in the middle ground, but also in the background, of receptors’ views. 
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7.1.5 Farmsteads and Associated Outbuildings 
 

 
 

 
Figure 7:  View of farmsteads and associated outbuildings 
 
Vegetation associated with farmsteads is rich in colour, with different colour combinations, forms, 
patterns and texture.  Farmsteads are interesting landscape features but common on a regional 
scale.  Adjacent scenery would moderately enhance the overall scenic quality.  As a landscape 
feature, farmsteads are perceived as a discordant element. 
 
The amount of use of this landscape feature would be high.  However, maintenance of the visual 
quality may not be a major concern for the users.  Public interest would be low and the maintenance 
of visual quality to sustain adjacent land use objectives and special area management objectives 
would not be very important. 
 
Higher levels of visual contrast are generated from the farming activities located in the area, 
especially in the valley where centre pivot irrigation is prevalent.  The agricultural setting is an 
important feature in the landscape and it is recommended that moderate levels of visual contrast are 
generated by the project, as seen from the surrounding agricultural receptors.  In most instances, it 
would appear at a range of distances to viewers. 
 
  



Draft Visual Impact Assessment: June 2013        VRM AFRICA 
 

PROPOSED DRENNAN PV SOLAR PARK  28 

 

7.1.6 N10 as Tourist Corridor 
 

 
Figure 8:  View of N10 as tourist corridor 
 
Vegetation along the N10 road has some variety, but variation in colour does not create a dominant 
scenic element.  The adjacent scenery enhances the visual quality of the N10 tourist corridor.  
However, this landscape feature is common within the region and introduces a discordant element 
that promotes disharmony. 
 
The N10 is not only a major tourist route, but also a major transportation link.  There would thus be a 
conflict between a high and low concern of public interest in the visual quality by the different types of 
users.  Due to this, maintenance of visual quality to sustain adjacent land use objectives and special 
area management objectives would be moderate to high. 
 
It is recommended that moderate to low levels of visual contrast are generated, as seen from N10 
receptors, in order to protect the view corridor status of the route.  It would also appear at a range of 
distances to viewers. 
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7.1.7 Infrastructure 
 

   
 

 
Figure 9:  View of infrastructure including railway line, Drennan substation and associated power lines 
 
Infrastructural elements are perceived as discordant elements within a scenic landscape.  The 
adjacent scenery would definitely enhance the visual quality, even though there is little variation in 
vegetation and colour.  This landscape element is also common within the region. 
 
The concern for visual quality by this type of user, and public interest, would be low.  The amount of 
use would be moderate.  Maintenance of visual quality to sustain adjacent land use objectives and 
special area management objectives would be moderate to high. 
 
Within close context to these features, the level of change to the landscape can be moderate to high 
as the context is highly modified, generating higher levels of visual contrast.  The project would also 
appear at a range of distances to viewers. 
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Figure 14:   Slopes Analysis of site 
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Figure 15:  Proposed viewshed  
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8 PROJECT VISIBILITY 

Making use of ASTGTM elevation data, a terrain model was generated for the area around the 
proposed project area from points located on the flatter agricultural lands more suited to the proposed 
PV project.  The viewshed map, as seen in Figure 15, shows that the visibility would be local and 
contained to the valley area and that key receptors located on the N10 national road would be outside 
the two kilometre high exposure distance zone.   
 

Photovoltaic  
panels and 
mountings 

+ 4.5m  

Transmission 
lines + 15 - 20m 

Substations + 15 - 20m 

Boundary 
fence + 2m 

 
 
The geographic extent of the area would be local (limited to the immediate surroundings). Due to 
topographic undulation, the viewshed is constrained to the valley area and mainly within the six 
kilometre foreground/middle ground area, but would also extend further to the east on the raised 
ground areas of the eastern mountains.  The undulating terrain further afield would reduce the clarity 
of the views, as seen from the mobile receptors.  Due to the undulating terrain surrounding the site, 
as well as the predominantly south facing aspect of the majority of the site which is topographically 
screened from most of the more northern receptors, the visibility of the project is defined as moderate 
to low. 
 
The following community points would be exposed to the proposed project and would need to be 
assessed to ascertain if, and where, they fulfill Key Observation Point criteria: 

• The N10 road; 
• The R390 road; and 
• The Drennan farming communities to the north and east of the site, mainly making use of the 

Witmos – Mortimer road. 

Key Observation Points (KOPs) are defined by the Bureau of Land Management as the people 
(receptors) located in strategic locations surrounding the property that make consistent use of the 
views associated with the site where the landscape modifications are proposed.  These locations are 
important in terms of the VRM methodology, which requires that the DoC that the proposed 
landscape modifications will make to the existing landscape is measured from these most critical 
locations, or receptors, surrounding the property.  The DoC generated by the proposed landscape 
modifications is measured against the existing landscape context in terms of the elements of form, 
line, colour and texture.  Each alternative activity is then assessed in terms of whether it meets the 
objectives of the established class category, and whether mitigation is possible.(USA Bureau of Land 
Management, 2004). 
 
To define the KOPs, potential receptor locations were identified in the viewshed analysis, and 
screened, based on the following criteria: 

• Angle of observation 
• Number of viewers 
• Length of time the project is in view 
• Relative project size 
• Season of use 
• Critical viewpoints, e.g. views from communities, road crossings 
• Distance from property 
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Making use of the above criteria, the following receptor locations were identified, as indicated in the 
map below: 

• R1: N10 National highway 
 
Due to the close proximity of these receptors, which are also located mainly to the north, only the N10 
was utilised as a Key Observation Point as the contrast descriptions for the other location would be 
very similar if not exactly the same. 
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9 SITE LANDSCAPE CHARACTER 

 
The site is located 26km south of Cradock, in the upper valley of the Great Fish River.  It is situated 
approximately 2 km off the N10 with the Sneeuberg to the south west and the Great Winterberg 
Amatolas to the south east. 
 
In terms of the VRM methodology, landscape character is derived from a combination of scenic 
quality, receptor sensitivity to landscape change, and distance of the proposed landscape 
modification from key receptor points.  The scenic quality is determined using seven key factors:  

• Land Form:  Topography becomes more interesting as it gets steeper, or more massive, or 
more severely or universally sculptured. 

• Vegetation:  Primary consideration given to the variety of patterns, forms, and textures 
created by plant life.  

• Water:  That ingredient which adds movement or serenity to a scene.  The degree to which 
water dominates the scene is the primary consideration. 

• Colour:  The overall colour(s) of the basic components of the landscape (e.g., soil, rock, 
vegetation, etc.) are considered as they appear during seasons or periods of high use.  

• Scarcity:  This factor provides an opportunity to give added importance to one, or all, of the 
scenic features that appear to be relatively unique or rare within one physiographic region.  

• Adjacent Land Use:  Degree to which scenery and distance enhance, or start to influence, 
the overall impression of the scenery within the rating unit.  

• Cultural Modifications:  Cultural modifications should be considered, and may detract from 
the scenery or complement or improve the scenic quality of a unit.  

 
Sensitivity levels are a measure of public concern for scenic quality.  Receptor sensitivity to 
landscape change is determined using the following factors: 

• Type of Users: Visual sensitivity will vary with the type of users, e.g. recreational sightseers 
may be highly sensitive to any changes in visual quality, whereas workers who pass through 
the area on a regular basis may not be as sensitive to change.  

• Amount of Use: Areas used by large numbers of people are potentially more sensitive.  
• Public Interest: The visual quality of an area may be of concern to local, or regional, groups.  

Indicators of this concern are usually expressed via public controversy created in response to 
proposed activities. 

• Adjacent Land Uses: The interrelationship with land uses in adjacent lands.  For example, an 
area within the viewshed of a residential area may be very sensitive, whereas an area 
surrounded by commercially developed lands may not be as visually sensitive.  

• Special Areas: Management objectives for special areas such as Natural Areas, Wilderness 
Areas or Wilderness Study Areas, Wild and Scenic Rivers, Scenic Areas, Scenic Roads or 
Trails, and Critical Biodiversity Areas frequently require special consideration for the 
protection of their visual values.  

• Other Factors: Consider any other information such as research or studies that include 
indicators of visual sensitivity. 

The table below is utilised to define the VRM Classes that represent the relative value of the visual 
resources of an area: 

i. Classes I and II are the most valued 
ii. Class III represents a moderate value 
iii. Class IV is of least value 

 
This is undertaken making use of the matrix below, developed by BLM Visual Resource Management 
method as seen below, which is then represented in a visual sensitivity map. 
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    VISUAL SENSITIVITY LEVELS 
   High Medium Low 

SCENIC 
QUALITY 

A 
(High) II II II II II II II II II 

B 
(Medium) II III III/ IV * III IV IV IV IV IV 

C 
(Low) III IV IV IV IV IV IV IV IV 
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(A= scenic quality rating of 19; B = rating of 12 – 18, C= rating of 11) 
* If adjacent areas are Class III or lower, assign Class III. 

If higher, assign Class IV. 
 
 
As indicated in Figure 14 slopes percentage map and Figure 16 cross-section map on the following 
page, the project site is undulating and rises to the south and west where steep slopes are found.  On 
the north-south axis, the elevation ranges from 804 m in the north, to 1233 m in the south.  On the 
west to east axis, the elevation ranges from 1205 m in the west, to 850 m in the east.  The area is a 
valley which slopes towards the Fish River in the east.  
 
The site was surveyed for scenic quality and receptor sensitivity to landscape change at five points 
located on the property and the following landscapes were defined and described: 

• Drainage lines and Gullies 
• Mountain, Hills and Steep Slopes 
• Infrastructure: Powerlines 
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Figure 16:   Elevation model of site 
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Figure 17:  Site Landscape Character Survey Point Map (North up) 
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9.1.1  Mountains, Hills and Steep Slopes: S2 and S4 
 

 
Photograph taken south from Survey Point S2 
 

 
Photograph taken south from Survey Point S4 
 
The land form of the surrounding low hills and steep slopes is dominant in the landscape and 
interesting within the setting, but is not exceptionally striking, and is fairly common within the region.  
The mountain vegetation is limited to only a few major types, and colours are generally subtle and in 
muted tones. 
 
These areas are steep slope areas which, in terms of the Western Cape DEA&DP Guideline for the 
Management of Development on Mountains, Hills and Ridges of the Western Cape, would require 
some degree of development constraint.  They would have higher biodiversity due to their 
remoteness, and would be a draw card for existing and future eco-tourism activities in this area.  In 
order to protect the visual resources of this mountain landscape it is recommended that a Class II 
visual objective be met, and that landscape modification, as seen from the receptors in this area, are 
subjected to low levels of visual intrusion. 
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9.1.2 Drainage Lines and Gullies: S1 and S3 
 

 
Photograph taken east from Survey Point S1 
 

 
Photograph taken east from Survey Point S3 
 
The survey point S3 relates to an area to the south of the property which is a shallow valley which 
results in moderate VAC levels as areas to the north, west and south are screened by the 
surrounding elevated topography.  The landform is a flat valley bottom with few interesting features.  
Vegetation is veld grasses interspersed with small acacia trees which offer some variety but is 
limited to only one or two major types.  The site does include a number of dry river washes which 
create an interesting feature but absent or present but not noticeable.  Adjacent scenery of the low 
hills to the south and east and the shallow valley to the south moderately enhances the overall visual 
quality.  The landscape is not scarce and although interesting within its setting, is fairly common 
within the region.  Man made modifications include two small dams as well as much erosion as 
indicated in the photograph taken from survey point S1, which do degrade the landscape.  The 
overall scenic quality of the site was defined as moderate and assigned a VRM Scenic Quality 
Rating of C. 
 
In terms of receptor sensitivity to landscape change at the locations, the overall rating was defined 
as Moderate due to the close proximity to the surrounding hills as well as the close proximity to the 
river washes.  The amount of use is low and the type of users mainly related to the local agricultural 
activities. 
 
With moderate scenic quality and receptor sensitivity to landscape change but with receptors located 
within the foreground distance zone, a VRM Class III was assigned to the site.  However, due to the 
drainage lines located in the area which are prone to erosion and subsequent visual decay, a Class 
II was assigned in order to ensure that limited landscape modification took place. 
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9.1.3 Railway Infrastructure and Power Lines 
 

 
Photograph of Power Lines taken at Survey Point S5 
 

   
Figure 18:  Photograph of existing power lines, railway, associated station and cluster development 
 
The landscape forms associated with these infrastructural elements are mostly flat, but do have 
some interesting characteristics where it cuts through the topography and where some variety in 
vegetation occurs, mostly associated with the station and cluster development where colour is 
evident.  The adjacent scenery definitely enhances the visual quality, even though the setting is fairly 
common within the region.  Public interest would be low and most users would have a low concern 
for these landscape features.  Maintenance of visual quality would be high.  A Class IV rating was 
assigned to these landscape features. 
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9.1.4 Site Landscape Character Summary Table  
 

Survey Points 

ID S1 S2 S3 S4 S5 
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VAC Medium Low Medium Medium Medium 

Viewshed High High Low Medium Medium 

 
Scenic Quality 

Land form 2 3 2 2 2 

Vegetation 2 3 3 2 2 

Water 1 1 2 1 1 

Colour 2 2 3 2 2 

Adjacent 
scenery 4 4 3 4 4 

Scarcity 1 3 1 1 1 

Cultural 
modifications -2 0 0 0 0 

Score 10 16 14 10 10 

Category C B B C C 

(A= scenic quality rating of 19; B = rating of 12 – 18, C= rating of 11) 
 

Sensitivity 

Type of user Low Low Low Low Low 

Amount of use Low Medium Low Low Low 

Public interest Low Medium Medium Low Low 

Adjacent land 
users Low High Medium Low Low 

Special areas Medium Medium Medium Medium Medium 

Score Low Medium Medium Low Low 

(L – Low, M = Moderate, H = High) 
 

Distance BG BG BG BG BG 

 

VRM Class III II II III III 
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Figure 19:  Physiographic Rating Unit Map 
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Figure 20:  VRM Class Map
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10.1.1 VRM Classes and Objectives  
 
Evaluation of the suitability of a proposed landscape modification (brought about by elements or 
activities of a proposed project) is undertaken by means of assessing the proposed modification 
against a predefined management objective assigned to each class.  The USA Bureau of Land Affairs 
has defined four Classes that represent the relative value of the visual resources of an area:  

i. Classes I and II are the most valued; e.g. wilderness areas 
ii. Class III represents a moderate value; and 
iii. Class IV is of least value. 

 
Based on the survey points and a landuse area map generated for the property depicted in Figure 17, 
a constraints map was generated for the site, which defined the preferred visual objective for 
proposed landscape modifications on the site.  The following findings were made: 
 
The VRM Classes were derived from the site scenic quality, the predicted receptors sensitivity to 
landscape modification of the site and the distance from the site to the key receptors.  The ability of 
the site to absorb landscape change was defined as moderate due to the close proximity of the site to 
the Eskom Powerline which is routed to the north of the site.  Other factors which increase the VAC 
levels are the adjacent substation, railway line infrastructure and the location of a large portion of the 
site on south facing slopes, the latter screens most of the site from the more northern based 
receptors.  Factors which reduce the VAC include its existing agricultural landuse and the ridgeline 
which is located to the northern section of the site.  Scenic quality of the site varies between 
moderate (B) and low (C).  The value of the site scenic quality is increased by the southern hilly 
region and undulating landform.  The proximity of the site to the power lines and the soil erosion of 
much of the steeper areas of the site are the factors which detract from the scenic quality.  Due to the 
remoteness of the site and its proximity to the substation and transmissions lines, receptor 
sensitivities are reduced.  The visibility of the site from the N10 is a factor which increases the visual 
sensitivity of the receptors as the route is associated with tourist traffic.   
 
The following recommendations were made: 
 
Class I 

• No areas were identified as Class I areas as the zoning is agriculture. 

Class II 
• Ref A: It is recommended that the river areas and washes are excluded from the 

development area, as they are important biodiversity areas and an important component of 
the landscape context. They define the shapes of the fields as seen by the N10 receptors. 

• Ref B: Class II was assigned to the low hills, mountains and ridges due to steeper slopes, 
greater visual prominance and visual continuity with the surrounding mountains. The scenic 
quality is high and defined as requiring Class II visual objectives to maintain the existing 
landscape character.  This visual objective allows for low levels of landscape modifications in 
order to retain the existing character of the landscape. 

• Ref C: The areas in close proximity to the Fish River are used for intensive agriculture and are 
defined as Class II to protect the Fish River landscape character. 

• Ref D: Steep slopes areas are also identified as Class II as landscape modifications in these 
areas will generate higher levels of visual contrast and intrusion. 

• All these areas would require low levels of change if the current landscape character is to 
remain. 

Class III 
• A Class III visual objective was assigned to the agricultural fields on the site, farmsteads 

and the R390, as this type of landscape is fairly common in the area and receptor sensitivity 
would be low.  However, the rural agricultural sense of place is also important as an element 
in the greater landscape and would need some mitigation. The visual objective of this Class is 
to partially retain the existing character of the landscape. 
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Class IV 
• The power lines, substation and railway line sections of the site offer existing higher levels 

of visual contrast to proximate receptors, and do detract from the scenic quality.  It is 
recommended that higher visual contrast-generating landscape modifications be located in 
closer proximity to these areas. 

  



Draft Visual Impact Assessment: June 2013        VRM AFRICA 

PROPOSED DRENNAN PV SOLAR PARK  46 

 

11 CONTRAST RATING FROM KEY OBSERVATION POINTS 

The contrast rating, or impacts assessment phase, is undertaken after the inventory process has been 
completed.  The suitability of landscape modification is assessed by measuring the Degree of Contrast 
(DoC) of the proposed landscape modification to the existing contrast created by the existing 
landscape. This is done by evaluating the level of change to the existing landscape in terms of the line, 
colour, texture and form, in relation to the visual objectives defined for the area.  The following criteria 
are utilised in defining the DoC: 

• None  :The element contrast is not visible or perceived. 
• Weak  :The element contrast can be seen but does not attract attention. 
• Moderate :The element contrast begins to attract attention and begins to dominate the  

  characteristic landscape. 
• Strong  :The element contrast demands attention, will not be overlooked, and is   

  dominant in the landscape. 
 
As an example, in a Class I area, the visual objective is to preserve the existing character of the 
landscape, and the resultant contrast to the existing landscape should not be notable to the casual 
observer and cannot attract attention.  In a Class IV area example, the objective is to provide for 
management activities which require major modifications of the existing character of the landscape. 
Based on whether the VRM objectives are met, mitigations, if required, are defined to avoid, reduce or 
mitigate the proposed landscape modifications so that the visual impact does not detract from the 
surrounding landscape sense of place. 
 
Table 1: Contrast Rating Table: N10 
 

Visual Objective: Class III 
Landscape Modifications Construction Operation Closure 
Line Weak Weak None 
Colour Weak Moderate None 
Texture Moderate Moderate None 
Form Weak Weak None 
Predicted contrast Moderate Moderate None 
Visual Obj. Met? Y(M) Y(M) Y(M) 

Key: Y = Yes, N = No, Y (M) = Yes with mitigation, x = Not visible 
 
The view from the N10 can be seen in Figure 22. The construction phase would create a moderate 
degree of contrast and would meet the visual objectives of the site with mitigation.  The operation phase 
would generate moderate contrast to the existing predominantly rural agricultural landscape and would 
meet the visual objective, with mitigation.  Should all the structures be removed, within a short period of 
time, the visual status quo could be regained and the Class III visual objectives could be met. 
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 Figure 21:  Key Observation Map  

4km 
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Existing view east from N10 towards site 

 

Proposed PV would appear as dark shadow area in the distance without much definition or detail. 

Figure 22:  Receptor view: N10

Proposed PV Site
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12 IMPACT ASSESSMENT 

Impact, as defined by South Africa’s Department of Environmental Affairs and Development Planning’s 
(DEA&DP) Guideline for involving Visual and Aesthetic Specialists in EIA processes (2005), is: ‘A 
description of the effect of an aspect of the development on a specified component of the biophysical, 
social or economic environment within a defined time and space’. (Oberholzer. 2005). 
 
Based on the contrast ratings, undertaken from each of the surrounding KOP receptors, an assessment 
was made of the visual significance of the following visual issues: 
 
12.1 Construction phase 
Potential Impacts: Dust caused by materials haulage to and from the site, site development works.  
  
The extent of the impacts will be mainly local and on-site with the exception of the hauling and delivery 
of PV parts to the site.  The intensity of the visual impacts will be low for all of the defined construction 
phase.  This is a consequence of the bulk of the project facing away from the receptors, which are a far 
distance away, and the significant screening by the site topography. The exception to this will be the 
visual disturbance created by the construction of the laydown and the clearing of vegetation for the 
construction of the PV structures. These will be experienced as a moderate intensity.  As the site is 
visible from the N10, negative visual impact is likely to take place as it is a change in landuse from the 
existing rural landscape.  Construction activities can however be reversed and the current status quo 
can be achieved again.  Significance without mitigation is minor for all the impacts.   
 
Proposed mitigation include: 
 

• Access roads are to be kept clean, and measures taken to minimise dust from construction 
traffic on gravel roads. 

• Surface material should be scraped off, conserved and used for rehabilitation. The remainder 
could be used for site development, and any surplus disposed of in a manner that appears 
natural. 

• Lay-down area(s) should preferably be located outside of direct view from the N10 and should 
be screened with shade cloth. 

• Site offices and structures should be limited to single storey and they should be sited carefully to 
reduce visual intrusion.  Colours should reflect hues of the surrounding vegetation and/or the 
ground. Roofs should be grey and non-reflective. Door and window frame colour should 
reference either the roof or wall colours. 

• Litter is to be regarded as a serious offence and no contaminants are to be allowed to enter the 
environment by any means. An Environmental Management Plan would be drawn up. 

• Road construction and management must take run-off into consideration in order to prevent soil 
erosion. 

• The top 50-100mm of naturally occurring substrate should be separated and then spread over 
finished levels. 

• The developer will be required to ensure that the footprint areas of all impact sites utilised in 
construction and not in operation are rehabilitated and restored to previous natural vegetation. 

• It is recommended that pylons are constructed of wooden poles. 
• The fencing should be grey in colour and located as much as possible around the PV site.  If 

possible, natural waterways and drainage lines indicated as sensitive should not be fenced in. 
• Substation to be set into the ground as much as possible and the structures need to be painted 

a grey green colour. 

With the mitigations effectively implemented, the visual significance of the construction phase could be 
reduced to negligible and the existing landscape context experienced along the N10 view corridor could 
be retained. 
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12.2 Operation phase 
 
Potential Impacts: Lights at night and movement of maintenance vehicles. 
 
The visual impact of lighting will be significant because it can give a project a far greater zone of visual 
influence at night than the structures have during the day.  The extent of the visual impacts would be 
retained on-site and at a local level during the operation phase. This would include the impacts of the 
PV panels and the impacts of the transmission line.   The duration of the impact would be long-term.  
Intensity would be low for the small aspects of the project, with the PV panels experienced as a medium 
intensity due to distance to the site and partial topographic screening.  The type of impact will be 
negative as the PV structures are different to the predominantly agricultural landscape structures of the 
surrounding areas.  With effective removal, rehabilitation, recycling and restoration, the PV impact could 
be reversed.  Significance without mitigation is minor for the smaller project components, but moderate 
for the PV project as a whole.   
 
The following mitigations were recommended: 
 

• All lighting is to be kept to a minimum within the requirements of safety and efficiency. 
• Where such lighting is deemed necessary, low-level lighting, which is shielded to reduce light 

spillage and pollution, should be used. 
• No naked light sources are to be directly visible from a distance. Only reflected light should be 

visible from outside the site. 
• Any necessary aircraft warning lights are to be installed as per the relevant authority 

requirements. 
• External lighting must use down-lighters shielded in such a way as to minimise light spillage and 

pollution beyond the extent of the area that needs to be lit.  
• Security and perimeter lighting must also be shielded so that no light falls outside the area 

needing to be lit.  Unnecessarily tall light poles are to be avoided. 
• If possible, retain the agricultural usage of the area for grazing of livestock. 

 
With the mitigations effectively implemented, the visual significance of the operation phase could be 
reduced to negligible and the existing landscape context experienced along the N10 view corridor could 
be retained. 
 
12.3 Closure phase 
 
Potential Impacts: Removal of all PV structures, associated structures and fencing.   
 
Ripping of all internal roads and rehabilitation to its natural state.  With effective removal, rehabilitation, 
recycling and restoration, the PV project and associated infrastructure could be reversed.  The impacts 
of this phase would be similar to the construction phase.   
 
The following mitigations were recommended: 
 

• All PV structures, associated structures and fencing should be removed and recycled. 
• Internal roads should be ripped and then rehabilitated. 
• All impacted footprint areas should be rehabilitated and restored to indigenous, endemic 

vegetation. 

With the mitigations effectively implemented, the visual significance of the closure phase could be 
reduced to negligible and the existing landscape context experienced along the N10 view corridor could 
be retained. 
 
12.4 Status Quo and Cumulative Visual Impacts 
The significance of maintaining the No-Go option was defined as minor as the site is fairly remote and 
not utilised as a direct visual resource.  From a cumulative visual impact perspective, the site is visually 
and proximately associated with the mountains to the south of the site.  The construction of the PV 
project would reduce the potential for landscape based tourism of the sections of the hills and valleys 
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that are in view of site which cover a large section of ground.  Other cumulative visual impacts defined 
were for operation and closure phases.  In the operation phase, the impact of the expansion of the PV 
project resulting in a change in landuse from the current agricultural to that of a more industrial 
landscape, was defined as having a major potential significance.  With effective planning which allows 
for the retaining of the agricultural landscape, the significance could be reduced to moderate.  In the 
unlikely scenario where the PV structures were not removed after closure, landscape degradation could 
take place which would detract from the surrounding landscape character.  As the site is small, the 
significance of this cumulative visual impact is defined as being moderate.    
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12.5 Impact Assessment Summary Table 
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13 CONCLUSION 

Visual impact significance is predicted to be moderate to minor with effective implementation of 
mitigations. Should the project be granted permission, care should be taken regarding cumulative 
visual impacts of the project attracting other PV projects to the area. This could change the current 
authentic agricultural landscape which has moderate to high scenic quality and adds to the visual 
experience of receptors utilising the N10 national road.  An Environmental Management Plan should 
be implemented, and mitigation measures must be effectively undertaken relating to: 
 
Construction Phase 

• Keeping contract period to the minimum  
• Traffic control measures  
• Disposal of surplus materials  
• Location of lay-down areas  
• Dust management plan 
• Environmental Management Plan 

Operational Phase 
• Height, location, finishes of building(s)  
• Use of non-reflective materials and receding colours  
• Discussions with local community 

Closure Phase 
• Removal of all PV structures, associated structures and infrastructure 
• Rehabilitation and restoration 
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15 ANNEXURE 1: COLOUR PLATES 

View North View East 

View South View West 
Figure 23:  Views from photo point S1 
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View North View East 

View South View West 
Figure 24:  Views from photo point S2 
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View North View East 

View South View West 
Figure 25:  Views from photo point S3 
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View North View East 

 
View South View West 
Figure 26:  Views from photo point S4 
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View North View East 

 
View South View West 

Figure 27:  Views from photo point S6 
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16 ANNEXURE 2: SPECIALIST DECLARATION OF INDEPENDENCE 
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16.1 Curriculum Vitae 
 

Curriculum Vitae (CV) 

1. Position:   Owner / Director    
 

2. Name of Firm:     Visual Resource Management  Africa cc (www.vrma.co.za) 
 

3. Name of Staff:     Stephen Stead 
 

4. Date of Birth:   9 June 1967 
 

5. Nationality:   South African 
 

6. Contact Details:   Tel: +27 (0) 44 876 0020 
    Cell: +27 (0) 83 560 9911 
    Email: steve@vrma.co.za 
 

 
7. Educational qualifications:    

• University of Natal (Pietermaritzburg):  
• Bachelor of Arts: Psychology and Geography 
• Bachelor of Arts (Hons): Human Geography and Geographic Information Management Systems 

 
8. Professional Accreditation 

• Association of Professional Heritage Practitioners (APHP) Western Cape 
o Accredited VIA practitioner member of the Association (2011) 

 
9. Association involvement: :  

• International Association of Impact Assessment  (IAIA) South African Affiliate 
o Past President (2012 - 2013) 
o President (2012) 
o President-Elect (2011) 
o Conference Co-ordinator (2010) 
o National Executive Committee member (2009) 
o Southern Cape Chairperson (2008) 

 
10. Conferences Attended: 

• IAIAsa 2012 
• IAIAsa 2011 
• IAIA International 2011 (Mexico) 
• IAIAsa 2010 
• IAIAsa 2009 
• IAIAsa 2007 

 
11. Continued Professional Development: 

• Integrating Sustainability with Environment Assessment in South Africa (IAIAsa Conference, 1 
day) 

• Achieving the full potential of SIA (Mexico, IAIA Conference, 2 days 2011) 
• Researching and Assessing Heritage Resources Course (University of Cape Town, 5 days, 2009) 

 
12. Countries of Work Experience:  

• South Africa, Mozambique, Malawi, Lesotho, Kenya and Namibia 
 

13. Relevant Experience: 
Stephen gained six years of experience in the field of Geographic Information Systems mapping and 
spatial analysis working as a consultant for the KwaZulu-Natal Department of Health and then with an 
Environmental Impact Assessment company based in the Western Cape.  In 2004 he set up the 
company Visual Resource Management Africa which specializes in visual resource management and 
visual impact assessments in Africa. The company makes use of the well documented Visual Resource 
Management methodology developed by the Bureau of Land Management (USA) for assessing the 
suitability of landscape modifications.  In association with ILASA qualified landscape architect Liesel 
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Stokes, he has assessed of over 100 major landscape modifications through-out southern and eastern 
Africa.  The business has been operating for eight years and has successfully established and retained 
a large client base throughout Southern Africa which include amongst other, Rio Tinto (Pty) Ltd, 
Bannerman (Pty) Ltd, Anglo Coal (Pty) Ltd, Eskom (Pty) Ltd, NamPower and Vale (Pty) Ltd, Ariva (Pty) 
Ltd, Harmony Gold (Pty) Ltd, Mellium Challenge Account (USA), Pretoria Portland Cement (Pty) Ltd 

 
14. Languages: 

• English – First Language 
• Afrikaans – fair in speaking, reading and writing  

 
15. Projects: 
A list of some of the large scale projects that VRMA has assessed has been inserted below with the client 

list indicated per project (Refer to www.vrma.co.za for a full list of projects undertaken).  
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Certification: 
I confirm that the above CV is an accurate description of my experience and qualifications and that I am 
available to serve in the position indicated for me in the proposal for this project. 
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17 ANNEXURE 3:  METHODOLOGY 

Visual impact is defined as ‘the effect of an aspect of the development on a specified component of 
the visual, aesthetic or scenic environment within a defined time and space.’ (Oberholzer, B., 2005).  As 
identified in this definition, ‘landscapes are considerably more than just the visual perception of a 
combination of landform, vegetation cover and buildings, as they embody the history, landuse, human 
culture, wildlife and seasonal changes to an area.’ (U.K IEMA, 2002).  These elements combine to 
produce distinctive local character that will affect the way in which the landscape is valued and 
perceived. 
 
VRM Africa’s objective is to provide Interested and Affected Parties (I&APs) and decision-makers with 
sufficient information to take “early opportunities for avoidance of negative visual effects.” This is 
based on the U.K. Institute of Environmental Management and Assessment’s (IEMA), and South 
Africa’s Western Cape Department of Environmental Affairs and Development Planning’s (DEA&DP), 
guidelines:  

• “The ideal strategy for each identifiable, negative effect is one of avoidance. If this is not 
possible, alternative strategies of reduction, remediation and compensation may be explored. 
If the consideration of mitigation measures is left to the later stages of scheme design, this 
can result in increased mitigation costs because early opportunities for avoidance of negative 
visual effects are missed.”(U.K IEMA, 2002).  

• “In order to retain the visual quality and landscape character, management actions must 
become an essential part of the guidelines throughout construction and operation...Proper 
management actions ensure that the lowest possible impact is created by the project... 

• Ongoing monitoring programmes, with regard to the control of aesthetic aspects, for all stages 
of the project, are a vital component, ensuring that the long-term visual management 
objectives are met.”(Oberholzer, B., 2005). 

 
The impact assessment methodology that VRM Africa uses is based on the VRM methodology 
developed by the United States Bureau of Land Management (BLM) in that the study involves the 
measurement of contrast in the form, line, texture and colour of the proposed landscape modification, 
against the same elements found in the natural landscape.  The contrast rating is a systematic 
process undertaken from KOPs surrounding the project site, and the assessment of the degree of 
contrast (DoC) is used to evaluate the potential visual impacts associated with the proposed 
landscape modifications.  The method is based on the premise that the degree to which a proposed 
landscape modification affects the visual quality of a landscape depends on the visual contrast 
created between a project and the existing landscape (USA Bureau of Land Management, 2004). 
 
Landscape Significance 
Landscape significance is assessed in order to highlight the nature and degree of significance of the 
landscape context by differentiating between those landscapes of recognized or potential significance 
or sensitivity to modification to those landscape contexts that have low sensitivity and scenic value. 
‘Different levels of scenic values require different levels of management. For example, management 
of an area with high scenic value might be focused on preserving the existing character of the 
landscape, and management of an area with little scenic value might allow for major modifications to 
the landscape. Determining how an area should be managed first requires an assessment of the 
area’s scenic values. Assessing scenic values and determining visual impacts can be a subjective 
process. Objectivity and consistency can be greatly increased by using standard assessment criteria 
to describe and evaluate landscapes, and to also describe proposed projects.’ (USA Bureau of Land 
Management. 2004).   
 
Viewshed Analysis 
A viewshed is ‘the outer boundary defining a view catchment area, usually along crests and 
ridgelines’ (Oberholzer, B., 2005).  This reflects the area within which, or the extent to which, the 
landscape modification is likely to be seen.  It is important to assess the extent to which the proposed 
landscape modifications are visible in the surrounding landscape, as a point of departure for defining 
the shared landscape context, and to identify the receptors making use of the common views.  
Viewshed analyses are not absolute indicators of the level of significance, but an indication of 
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potential visibility(Centre for Advanced Spatial Analysis, 2002).  Once the sites and heights of the 
proposed activities have been finalised, the viewshed analysis will be undertaken. 
 
Receptor Exposure 
The area where a landscape modification starts to influence the landscape character is termed the 
Zone of Visual Influence (ZVI) and is defined by the U.K. Institute of Environmental Management and 
Assessment’s (IEMA) ‘Guidelines for Landscape and Visual Impact Assessment’ as ‘the area within 
which a proposed development may have an influence or effect on visual amenity (of the surrounding 
areas).’ 
 

The inverse relationship of distance and visual impact is well recognised in visual analysis literature 
(Hull, R.B. and Bishop, I.E., 1988).  According to Hull and Bishop, exposure, or visual impact, tends to 
diminish exponentially with distance.  The areas where most landscape modifications would be visible 
are located within 2 km from the site of the landscape modification.  Thus the potential visual impact 
of an object diminishes at an exponential rate as the distance between the observer and the object 
increases due to atmospheric conditions prevalent at a location, which causes the air to appear 
greyer, thereby diminishing detail.  For example, viewed from 1000 m from a landscape modification, 
the impact would be 25% of the impact as viewed from 500 m from a landscape modification.  At 
2000m it would be 10% of the impact at 500 m.  The relationship is indicated in the following graph 
generated by Hull and Bishop.   

 
 
17.1 Distance Zones 
The VRM methodology also takes distance from a landscape modification into consideration in terms 
of understanding visual resource.  Three distance categories are defined by the Bureau of Land 
Management.  The distance zones are: 

1. Foreground / Middle ground, up to approximately 6km, which is where there is potential for 
the sense of place to change; 

2. Background areas, from 6km to 24km, where there is some potential for change in the sense 
of place, but where change would only occur in the case of very large landscape 
modifications; and 

3. Seldom seen areas, which fall within the Foreground / Middle ground area but, as a result of 
no receptors, are not viewed or are seldom viewed. 

 
17.2 Scenic Quality 
In the VRM methodology, scenic quality is a measure of the visual appeal of a tract of land. In the 
visual resource inventory process, public lands are given a rating based on the apparent scenic 
quality, which is determined using seven key factors. During the rating process, each of these factors 
is ranked on a comparative basis with similar features in the region (USA Bureau of Land Management, 
2004).  These seven elements are: 

1. Landform: Topography becomes more interesting as it gets steeper, or more massive, 
or more severely or universally sculptured. 

2. Vegetation: Give primary consideration to the variety of patterns, forms, and textures 
created by plant life. Consider short-lived displays when they are known to be recurring 
or spectacular.  Also consider smaller-scale vegetation features which add striking and 
intriguing detail elements to the land. 
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3. Water: That ingredient which adds movement or serenity to a scene. The degree to 
which water dominates the scene is the primary consideration. 

4. Colour: Consider the overall colour(s) of the basic components of the landscape (e.g., 
soil, rock, vegetation, etc.) as they appear during seasons or periods of high use. Key 
factors to use when rating "colour" are variety, contrast and harmony. 

5. Scarcity: This factor provides an opportunity to give added importance to one, or all, of 
the scenic features that appear to be relatively unique or rare within one physiographic 
region.  

6. Adjacent Land Use: Degree to which scenery, outside the scenery unit being rated, 
enhances the overall impression of the scenery within the rating unit. The distance at 
which adjacent scenery will start to influence scenery within the rating unit ranges, 
depending upon the characteristics of the topography, the vegetative cover, and other 
such factors. 

7. Cultural Modifications: Cultural modifications in the landform, water, and vegetation, 
and addition of structures, should be considered, and may detract from the scenery in 
the form of a negative intrusion, or complement or improve the scenic quality of a unit.  

 
Receptor Sensitivity Rating Criteria  
A= scenic quality rating of 19;  
B = rating of 12 – 18,  
C= rating of 11 
 
Scenic Quality Rating Questionnaire 
 

KEY FACTORS RATING CRITERIA AND SCORE 

SCORE 5 3 1 

Land Form High vertical relief as 
expressed in prominent 
cliffs, spires or massive 
rock outcrops, or severe 
surface variation or highly 
eroded formations 
including dune systems: or 
detail features that are 
dominating and 
exceptionally striking and 
intriguing. 

Steep-sided river 
valleys, or interesting 
erosion patterns or 
variety in size and shape 
of landforms; or detail 
features that are 
interesting, though not 
dominant or exceptional. 

Low rolling hills, 
foothills or flat valley 
bottoms; few or no 
interesting landscape 
features. 

Vegetation A variety of vegetative 
types as expressed in 
interesting forms, textures 
and patterns. 

Some variety of 
vegetation, but only one 
or two major types. 

Little or no variety or 
contrast in vegetation.

Water Clear and clean appearing, 
still or cascading white 
water, any of which are a 
dominant factor in the 
landscape. 

Flowing, or still, but not 
dominant in the 
landscape. 

Absent, or present but 
not noticeable. 

Colour Rich colour combinations, 
variety or vivid colour: or 
pleasing contrasts in the 
soil, rock, vegetation, 
water. 

Some intensity or variety 
in colours and contrast 
of the soil, rock and 
vegetation, but not a 
dominant scenic 
element. 

Subtle colour 
variations contrast or 
interest: generally 
mute tones. 

Adjacent Scenery Adjacent scenery greatly 
enhances visual quality. 

Adjacent scenery 
moderately enhances 
overall visual quality. 

Adjacent scenery has 
little or no influence on 
overall visual quality. 
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Scarcity One of a kind: unusually 
memorable, or very rare 
within region.  Consistent 
chance for exceptional 
wildlife or wildflower 
viewing etc. 

Distinctive, though 
somewhat similar to 
others within the region. 

Interesting within its 
setting, but fairly 
common within the 
region. 

SCORE 2 0 -4 

Cultural 
Modification 

Modifications add 
favourably to visual variety, 
while promoting visual 
harmony. 

Modifications add little or 
no visual variety to the 
area, and introduce no 
discordant elements. 

Modifications add 
variety but are very 
discordant and 
promote strong 
disharmony. 

 
 
17.3 Receptor Sensitivity 
Sensitivity levels are a measure of public concern for scenic quality. Public lands are assigned high, 
medium or low sensitivity levels by analysing the various indicators of public concern. The following 
criteria were used to assess the sensitivity of each of the communities: 

• Public Interest: The visual quality of an area may be of concern to local, state, or national 
groups. Indicators of this concern are usually expressed in public meetings, letters, 
newspaper or magazine articles, newsletters, landuse plans, etc. Public controversy, created 
in response to proposed activities that would change the landscape character, should also be 
considered. 

• Special Areas: Management objectives for special areas such as natural areas, wilderness 
areas or wilderness study areas, wild and scenic rivers, scenic areas, scenic roads or trails, 
and Areas of Critical Environmental Concern (ACEC), frequently require special consideration 
for the protection of visual values. This does not necessarily mean that these areas are 
scenic, but rather that one of the management objectives may be to preserve the natural 
landscape setting. The management objectives for these areas may be used as a basis for 
assigning sensitivity levels. 

• Adjacent Land Uses: The interrelationship with land uses in adjacent land can affect the 
visual sensitivity of an area. For example, an area within the viewshed of a residential area 
may be very sensitive, whereas an area surrounded by commercially developed lands may 
not be visually sensitive. 

• Type of User: Visual sensitivity will vary with the type of users.  Recreational sightseers may 
be highly sensitive to any changes in visual quality, whereas workers who pass through the 
area on a regular basis may not be as sensitive to change. 

• Amount of Use: Areas seen and used by large numbers of people are potentially more 
sensitive.  Protection of visual values usually becomes more important as the number of 
viewers increase (USA Bureau of Land Management, 2004). 

Receptor Sensitivity Rating Criteria  
The level of visual impact considered acceptable is dependent on the types of receptors. 

• High sensitivity  : e.g. residential areas, nature reserves and scenic routes or trails 
• Moderate sensitivity  : e.g. sporting or recreational areas, or places of work 
• Low sensitivity  : e.g. industrial, mining or degraded areas 

Sensitivity Level Rating Questionnaire 
 

FACTORS QUESTIONS 

Type of Users Maintenance of visual quality is: 

  A major concern for most users High 

  A moderate concern for most users Moderate 

  A low concern for most users Low 
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Amount of use Maintenance of visual quality becomes more important as the level of use 
increases: 

  A high level of use High 

  Moderately level of use Moderate 

  Low level of use Low 

Public interest Maintenance of visual quality: 

  A major concern for most users High 

  A moderate concern for most users Moderate 

  A low concern for most users Low 

Adjacent land  
Users 

Maintenance of visual quality to sustain adjacent land use objectives is: 

  Very important High 

  Moderately important Moderate 

  Slightly important Low 

Special Areas Maintenance of visual quality to sustain Special Area management objectives 
is: 

  Very important High 

  Moderately important Moderate 

  Slightly important Low 

 
 
17.4 Key Observation Points (KOPs) 
KOPs are defined by the BLM Visual Resource Management as the people located in strategic 
locations surrounding the property that make consistent use of the views associated with the site 
where the landscape modifications are proposed.  These locations are used to assess the suitability 
of the proposed landscape modifications by means of assessing the degree of contrast of the 
proposed landscape modifications to the existing landscape, taking into consideration the visual 
management objectives defined for the area.  The following selection criteria were utilised in defining 
the KOPs: 

• Angle of observation 
• Number of viewers 
• Length of time the project is in view 
• Relative project size 
• Season of use 
• Critical viewpoints, e.g. views from communities, road crossings 
• Distance from property 

 
17.5 VRM Classes 
The landscape character of the proposed project site is surveyed to identify areas of common 
landuse and landscape character.  These areas are then evaluated in terms of scenic quality 
(landscape significance) and receptor sensitivity to landscape change (of the site) in order to define 
the visual objective for the project site.  The overall objective is to maintain a landscape’s integrity, but 
this can be achieved at varying levels, called VRM Classes, depending on various factors, including 
the visual absorption capacity of a site (i.e., how much of the project would be “absorbed” or 
“disappear” into the landscape).  The areas identified on site are categorised into these Classes by 
using a matrix from the BLM Visual Resource Management method as seen below, which is then 
represented in a visual sensitivity map  
 
The BLM has defined four Classes that represent the relative value of the visual resources of an area: 

iv. Classes I and II are the most valued 
v. Class III represent a moderate value 
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vi. Class IV is of least value 
 
 
 

    VISUAL SENSITIVITY LEVELS 
   High Medium Low 

SCENIC 
QUALITY 

A 
(High) 

II II II II II II II II II 

B 
(Medium) II III III/ IV * III IV IV IV IV IV 

C 
(Low) III IV IV IV IV IV IV IV IV 
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(A= scenic quality rating of 19; B = rating of 12 – 18, C= rating of 11) 
* If adjacent areas are Class III or lower, assign Class III, if higher, assign Class IV 

 
Evaluation of the suitability of a proposed landscape modification is undertaken by means of 
assessing the proposed modification against a predefined management objective assigned to each 
class.  The VRM class objectives are defined as follows: 
 

1. The Class I objective is to preserve the existing character of the landscape, where the level of 
change to the characteristic landscape should be very low, and must not attract attention.  
Class I is assigned to those areas where a specialist decision has been made to maintain a 
natural landscape.   

2. The Class II objective is to retain the existing character of the landscape and the level of 
change to the characteristic landscape should be low.  Management activities may be seen, 
but should not attract the attention of the casual observer, and should repeat the basic 
elements of form, line, colour and texture found in the predominant natural features of the 
characteristic landscape. 

3. The Class III objective is to partially retain the existing character of the landscape, where the 
level of change to the characteristic landscape should be moderate.  Management activities 
may attract attention, but should not dominate the view of the casual observer, and changes 
should repeat the basic elements found in the predominant natural features of the 
characteristic landscape. 

4. The Class IV objective is to provide for management activities which require major 
modifications of the existing character of the landscape.  The level of change to the landscape 
can be high, and these management activities may dominate the view and be the major focus 
of the viewer’s (s’) attention. 
 

17.6 Photo Montages and 3D Visualisation 
As a component in this contrast rating process, visual representation, such as photo montages are 
vital in large-scale modifications, as this serves to inform I&APs and decision-making authorities of 
the nature and extent of the impact associated with the proposed project/development.  There is an 
ethical obligation in this process, as visualisation can be misleading if not undertaken ethically.  In 
terms of adhering to standards for ethical representation of landscape modifications, VRM Africa 
subscribes to the Proposed Interim Code of Ethics for Landscape Visualisation developed by the 
Collaborative for Advanced Landscape Planning (CALP) (July 2003)(Sheppard, S.R.J.,  2005).  This 
code states that professional presenters of realistic landscape visualisations are responsible for 
promoting full understanding of proposed landscape changes, providing an honest and neutral visual 
representation of the expected landscape, by seeking to avoid bias in responses and demonstrating 
the legitimacy of the visualisation process. Presenters of landscape visualisations should adhere to 
the principles of: 
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• Access to Information  
• Accuracy      
• Legitimacy 
• Representativeness  
• Visual Clarity 
• Interest 

 
The Code of Ethical Conduct states that the presenter should: 

• Demonstrate an appropriate level of qualification and experience. 
• Use visualisation tools and media that are appropriate to the purpose. 
• Choose the appropriate level of realism. 
• Identify, collect and document supporting visual data available for, or used in, the visualisation 

process. 
• Conduct an on-site visual analysis to determine important issues and views. 
• Seek community input on viewpoints and landscape issues to address in the visualisations. 
• Provide the viewer with a reasonable choice of viewpoints, view directions, view angles, 

viewing conditions and timeframes appropriate to the area being visualised. 
• Estimate and disclose the expected degree of uncertainty, indicating areas and possible visual 

consequences of the uncertainties. 
• Use more than one appropriate presentation mode and means of access for the affected 

public. 
• Present important non-visual information at the same time as the visual presentation, using a 

neutral delivery. 
• Avoid the use, or the appearance of, ‘sales’ techniques or special effects. 
• Avoid seeking a particular response from the audience. 
• Provide information describing how the visualisation process was conducted and how key 

decisions were taken(Sheppard, S.R.J., 2005). 
 
 
17.7 Contrast Rating Stage 
The contrast rating, or impacts assessment phase, is undertaken after the inventory process has 
been completed and the proposed landscape modification is assessed from the Key Observation 
Point.  The suitability of landscape modification is assessed by measuring the Degree of Contrast 
(DoC) of the proposed landscape modification to the existing contrast created by the existing 
landscape. This is done by evaluating the level of change to the existing landscape in terms of the 
line, colour, texture and form, in relation to the visual objectives defined for the area.  The following 
criteria are utilised in defining the DoC: 
 

• None  :The element contrast is not visible or perceived. 
• Weak  :The element contrast can be seen but does not attract attention. 
• Moderate :The element contrast begins to attract attention and begins to dominate the 

  characteristic landscape. 
• Strong  :The element contrast demands attention, will not be overlooked, and is  

  dominant in the landscape. 

As an example, in a Class I area, the visual objective is to preserve the existing character of the 
landscape, and the resultant contrast to the existing landscape should not be notable to the casual 
observer and cannot attract attention.  In a Class IV area example, the objective is to provide for 
management activities which require major modifications of the existing character of the landscape. 
Based on whether the VRM objectives are met, mitigations, if required, are defined to avoid, reduce 
or mitigate the proposed landscape modifications so that the visual impact does not detract from the 
surrounding landscape sense of place. 
 
17.8 VRM Terminology 

The following terms were used in the Contrast Rating Tables to help define Form, Line, Colour, and Texture. The 
definitions were a combination of Microsoft Word Dictionary and simple description. 
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FORM LINE COLOUR TEXTURE 
Simple 
Weak 
Strong 

Dominant 
Flat 

Rolling 
Undulating 
Complex 
Plateau 
Ridge 
Valley 
Plain 
Steep 

Shallow 
Organic 

Structured 

Horizontal 
Vertical 

Geometric 
Angular 
Acute 

Parallel 
Curved 
Wavy 
Strong 
Weak 
Crisp 

Feathered 
Indistinct 

Clean 
Prominent 

Solid 

Dark 
Light 

Mottled 
 

Smooth 
Rough 
Fine 

Coarse 
Patchy 
Even 

Uneven 
Complex 

Simple 
Stark 

Clustered 
Diffuse 
Dense 

Scattered 
Sporadic 

Consistent 
 

Simple Basic, composed of few elements Organic Derived from nature; occurring or 
developing gradually and naturally 

Complex Complicated; made up of many interrelated 
parts 

Structure Organised; planned and controlled; with 
definite shape, form, or pattern 

Weak Lacking strength of character Regular Repeatedly occurring in an ordered 
fashion 

Strong Bold, definite, having prominence Horizontal Parallel to the horizon 

Dominant Controlling, influencing the surrounding 
environment 

Vertical Perpendicular to the horizon; upright 
 

Flat Level and horizontal without any slope; even 
and smooth without any bumps or hollows 

Geometric Consisting of straight lines and simple 
shapes 

Rolling Progressive and consistent in form, usually 
rounded 

Angular Sharply defined; used to describe an 
object identified by angles 

Undulating Moving sinuously like waves; wavy in 
appearance 

Acute Less than 90°; used to describe a sharp 
angle 

Plateau Uniformly elevated flat to gently undulating 
land bounded on one or more sides by steep 
slopes 

Parallel Relating to or being lines, planes, or 
curved surfaces that are always the same 
distance apart and therefore never meet 

Ridge 
 

A narrow landform typical of a highpoint or 
apex; a long narrow hilltop or range of hills 

Curved Rounded or bending in shape 
 

Valley Low-lying area; a long low area of land, often 
with a river or stream running through it, that 
is surrounded by higher ground 

Wavy Repeatedly curving forming a series of 
smooth curves that go in one direction and 
then another 

Plain A flat expanse of land; fairly flat dry land, 
usually with few trees 

Feathered Layered; consisting of many fine parallel 
strands 

Steep Sloping sharply often to the extent of being 
almost vertical 

Indistinct Vague; lacking clarity or form 
 

Prominent Noticeable; distinguished, eminent, or well-
known 

Patchy Irregular and inconsistent; 

Solid Unadulterated or unmixed; made of the same 
material throughout; uninterrupted 

Even Consistent and equal; lacking slope, 
roughness, and irregularity 

Broken Lacking continuity; having an uneven surface Uneven Inconsistent and unequal in measurement 
irregular 

Smooth Consistent in line and form; even textured Stark Bare and plain; lacking ornament or 
relieving features 

Rough Bumpy; knobbly; or uneven, coarse in texture Clustered Densely grouped 

Fine Intricate and refined in nature Diffuse Spread through; scattered over an area 
Coarse Harsh or rough to the touch; lacking detail Diffuse To make something less bright or intense 
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Photo Montages and 3D Visualisation 
As a component in this contrast rating process, visual representation, such as photo montages, are 
vital in large-scale modifications, as this serves to inform I&APs and decision-making authorities of 
the nature and extent of the impact associated with the proposed project/development.  There is an 
ethical obligation in this process, as visualisation can be misleading if not undertaken ethically.  In 
terms of adhering to standards for ethical representation of landscape modifications, VRM Africa 
subscribes to the Proposed Interim Code of Ethics for Landscape Visualisation developed by the 
Collaborative for Advanced Landscape Planning (CALP) (July 2003) (Sheppard, S.R.J.,  2005).  This 
code states that professional presenters of realistic landscape visualisations are responsible for 
promoting full understanding of proposed landscape changes, providing an honest and neutral visual 
representation of the expected landscape, by seeking to avoid bias in responses and demonstrating 
the legitimacy of the visualisation process. Presenters of landscape visualisations should adhere to 
the principles of: 

• Access to Information  
• Accuracy      
• Legitimacy 
• Representativeness  
• Visual Clarity 
• Interest 

 
 
17.9 ERM Impact Assessment Methodology 

Impact Assessment Process 
The following diagram describes the impact identification and assessment process through scoping, 
screening and detailed impact assessment.  The methodology for detailed impact assessment is 
outlined below.   

           
 
Detailed Assessment Methodology 
The purpose of impact assessment and mitigation is to identify and evaluate the significance of 
potential impacts on identified receptors and resources according to defined assessment criteria, to 
develop and describe measures that will be taken to avoid or minimise any potential adverse effects 
and enhance potential benefits and to report the significance of the residual impacts that remain, 
following mitigation. 
 

 

SCOPING 

SCREENING 

DETAILED 
ASSESSMENT 

Interactions between project activities and environmental and 
social receptors are identified for further assessment. Areas 
where interactions are not expected to occur are ‘scoped out’ of 
the assessment. 

Potential interactions are further evaluated against site-specific 
conditions using information gathered through baseline studies.  
Interactions are ‘screened out’ if the potential for impact does 
not exist or is negligible. 

Interactions with potential for impact are assessed in detail to 
determine the nature and characteristics. Mitigations are applied 
and the residual impact is re-assessed. The significance of the 
residual impact is then reported. 
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Impact Types and Definitions 
An impact is any change to a resource or receptor brought about by the presence of a Project 
component, or by the execution of a Project-related activity. The evaluation of baseline data provides 
crucial information for the process of evaluating and describing how the Project could affect the 
biophysical and socio-economic environment. Impacts are described as a number of types as 
summarised in the table below. Impacts are also described as associated, those that will occur, and 
potential, those that may occur. 
 
Impact Nature and Type 
 

Nature or Type Definition 

Positive 
An impact that is considered to represent an improvement on the baseline or introduces a positive 
change. 

Negative 
An impact that is considered to represent an adverse change from the baseline, or introduces a new 
undesirable factor. 

Direct 
Impacts that result from a direct interaction between a planned project activity and the receiving 
environment/receptors (e.g. between occupation of a site and the pre-existing habitats or between an 
effluent discharge and receiving water quality). 

Indirect Impacts that result from other activities that are encouraged to happen as a consequence of the Project 
(e.g. in-migration for employment placing a demand on resources). 

Cumulative 
Impacts that act together with other impacts (including those from concurrent or planned future third 
party activities) to affect the same resources and/or receptors as the Project. 

 
Significance 
Impacts are described in terms of ‘significance’.  Significance is a function of the magnitude of the 
impact and the likelihood of the impact occurring.  Impact magnitude (sometimes termed severity) is 
a function of the extent, duration and intensity of the impact.  The criteria used to determine 
significance are summarised in the table below.  Once an assessment is made of the magnitude and 
likelihood, the impact significance is rated through a matrix process as shown below. For ease of 
review, the significance is colour-coded in the text according to the colours outlines the various 
definitions for significance of an impact. 
 

Significance of an impact is qualified through a statement of the degree of confidence.  Confidence 
in the prediction is a function of uncertainties, for example, where information is insufficient to assess 
the impact.  Degree of confidence is expressed as low, medium or high. 
 
Significance Criteria 
 

Magnitude – the degree of change brought about in the environment 

Extent 

On-site – impacts that are limited to the Site Area only. 
Local – impacts that affect an area in a radius of 20 km around the development area. 
Regional – impacts that affect regionally important environmental resources or are experienced at a 
regional scale as determined by administrative boundaries, habitat type/ecosystems. 
National – impacts that affect nationally important environmental resources or affect an area that is 
nationally important/ or have macro-economic consequences. 
Transboundary /International – impacts that affect internationally important resources such as areas 
protected by international conventions. 

Duration 

Temporary – impacts are predicted to be of short duration and intermittent/occasional. 
Short-term – impacts that are predicted to last only for the duration of the construction period.    
Long-term – impacts that will continue for the life of the Project, but ceases when the Project stops 
operating.   
Permanent – impacts that cause a permanent change in the affected receptor or resource (e.g. removal or 
destruction of ecological habitat) that endures substantially beyond the Project lifetime. 
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Intensity  

BIOPHYSICAL ENVIRONMENT: Intensity can be considered in terms of the sensitivity of the biodiversity 
receptor (i.e. habitats, species or communities). 
 
Negligible – the impact on the environment is not detectable. 
Low – the impact affects the environment in such a way that natural functions and processes are not 
affected. 
Medium – where the affected environment is altered but natural functions and processes continue, albeit 
in a modified way. 
High – where natural functions or processes are altered to the extent that it will temporarily or permanently 
cease. 

SOCIO-ECONOMIC ENVIRONMENT: Intensity can be considered in terms of the ability of project affected 
people/communities to adapt to changes brought about by the Project. 
 
Negligible – there is no perceptible change to people’s way of life.  
Low - People/communities are able to adapt with relative ease and maintain pre-impact livelihoods. 
Medium - Able to adapt with some difficulty and maintain pre-impact livelihoods but only with a degree of 
support. 
High - Those affected will not be able to adapt to changes and continue to maintain-pre impact livelihoods. 
 

 
 

Likelihood - the likelihood that an impact will occur 
Unlikely The impact is unlikely to occur. 

Likely The impact is likely to occur under most conditions. 

Definite The impact will occur. 

 
 
Significance Rating Matrix 
 

SIGNIFICANCE 
  LIKELIHOOD 

 
 Unlikely Likely Definite 

M
A

G
N

IT
U

D
E

 Negligible Negligible Negligible Minor 

Low Negligible Minor Minor 

Medium Minor Moderate Moderate 

High Moderate Major Major 

 
Significance Colour Scale 
 

Negative ratings Positive ratings 
Negligible Negligible 
Minor Minor 
Moderate Moderate 
Major Major 

 
Significance Definitions 
 

Significance definitions 
 
Negligible 
significance 

An impact of negligible significance is where a resource or receptor will not be affected in any way by a 
particular activity, or the predicted effect is deemed to be imperceptible or is indistinguishable from 
natural background levels. 
 

 
Minor 
significance 

An impact of minor significance is one where an effect will be experienced, but the impact magnitude is 
sufficiently small and well within accepted standards, and/or the receptor is of low sensitivity/value. 
 

 
Moderate 
significance 

An impact of moderate significance is one within accepted limits and standards. The emphasis for 
moderate impacts is on demonstrating that the impact has been reduced to a level that is as low as 
reasonably practicable (ALARP). This does not necessarily mean that “moderate” impacts have to be 
reduced to “minor” impacts, but that medium impacts are being managed effectively and efficiently. 
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Major 
significance 

An impact of major significance is one where an accepted limit or standard may be exceeded, or large 
magnitude impacts occur to highly valued/sensitive resource/receptors. A goal of the EIA process is to 
get to a position where the Project does not have any major residual impacts, certainly not ones that 
would endure into the long term or extend over a large area.  However, for some aspects there may be 
major residual impacts after all practicable mitigation options have been exhausted (i.e. ALARP has 
been applied). An example might be the visual impact of a development. It is then the function of 
regulators and stakeholders to weigh such negative factors against the positive factors, such as 
employment, in coming to a decision on the Project. 
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18 ANNEXURE 4: GENERAL MITIGATIONS 

Lights at Night 
 
Due to the lack of development and the remoteness of the area, the surrounding mountainous areas 
have a strong wilderness appeal, which is reinforced by a dark sky at night.  Lights at night have the 
effect of increasing the visual presence to that of a much wider area if not managed. Effective light 
management needs to be incorporated into the design of the lighting to ensure that the visual 
influence is limited to the mine, without jeopardising mine operational safety and security. 
 
Mitigation:  

• Effective light management needs to be incorporated into the design of the lighting to ensure 
that the visual influence is limited to the mine, without jeopardising mine operational safety 
and security (See lighting mitigations by The New England Light Pollution Advisory Group 
(NELPAG) and Sky Publishing Corp in 14.2). 

• Utilisation of specific frequency LED lighting with a green hue on perimeter security fencing. 
• Directional lighting on the more exposed areas of operation, where point light source is an 

issue. 
• No use of overhead lighting and, if possible, locate the light source closer to the operation. 
• If possible, the existing overhead lighting method utilised at the mine should be phased out 

and replaced with an alternative lighting using closer to source, directed LED technology. 
 
Mesopic Lighting 
Mesopic vision is a combination of photopic vision and scotopic vision in low, but not quite dark, 
lighting situations. The traditional method of measuring light assumes photopic vision and is often a 
poor predictor of how a person sees at night. The light spectrum optimized for mesopic vision 
contains a relatively high amount of bluish light and is therefore effective for peripheral visual tasks at 
mesopic light levels. (CIE, 2012) 
 
The Mesopic Street Lighting Demonstration and Evaluation Report by the Lighting Research Centre 
(LRC) in New York found that the ‘replacement of white light sources (induction and ceramic metal 
halide) were tuned to optimize human vision under low light levels while remaining in the white light 
spectrum. Therefore, outdoor electric light sources that are tuned to how humans see under mesopic 
lighting conditions can be used to reduce the luminance of the road surface while providing the same, 
or better, visibility. Light sources with shorter wavelengths, which produce a “cooler” (more blue and 
green) light, are needed to produce better mesopic vision. Based on this understanding, the LRC 
developed a means of predicting visual performance under low light conditions. This system is called 
the unified photometry system. Responses to surveys conducted on new installations revealed that 
area residents perceived higher levels of visibility, safety, security, brightness, and colour rendering 
with the new lighting systems than with the standard High-Purity Standards (HPS) systems. The 
new lighting systems used 30% to 50% less energy than the HPS systems. These positive results 
were achieved through tuning the light source to optimize mesopic vision. Using less wattage and 
photopic luminance also reduces the reflectance of the light off the road surface. Light reflectance is a 
major contributor to light pollution (sky glow).’ (Lighting Research Center. New York. 2008) 
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‘Good Neighbour – Outdoor Lighting’ 
 
Presented by the New England Light Pollution Advisory Group (NELPAG) http://cfa/ www.harvard .edu   
/cfa/ps/nelpag.html) and Sky & Telescope http://SkyandTelescope.com/). NELPAG and Sky & Telescope 
support the International Dark-Sky Association (IDA) (http://www.darksky.org/). 
 
What is good lighting? Good outdoor lights improve 
visibility, safety, and a sense of security, while minimizing 
energy use, operating costs, and ugly, dazzling glare. 
 
 
Why should we be concerned? Many outdoor lights are 
poorly designed or improperly aimed. Such lights are costly, 
wasteful, and distractingly glary. They harm the night-time 
environment and neighbours’ property values. Light directed 
uselessly above the horizon creates murky skyglow — the 
“light pollution” that washes out our view of the stars. 
 
 
Glare Here’s the basic rule of thumb: If you can see the bright 
bulb from a distance, it’s a bad light. With a good light, you 
see lit ground instead of the dazzling bulb. “Glare” is light that 
beams directly from a bulb into your eye. It hampers the 
vision of pedestrians, cyclists, and drivers. 
 
 
Light Trespass Poor outdoor lighting shines onto 
neighbours’ properties and into bedroom windows, reducing 
privacy, hindering sleep, and giving the area an unattractive, 
trashy look. 
 
 
Energy Waste Many outdoor lights waste energy by spilling 
much of their light where it is not needed, such as up into the 
sky. This waste results in high operating costs. Each year we 
waste more than a billion dollars in the United States 
needlessly lighting the night sky. 
 
 
Excess Lighting Some homes and businesses are flooded 
with much stronger light than is necessary for safety or 
security. 

Good and Bad Light Fixtures 
 
Typical “Wall 
Pack” 

Typical “Shoe 
Box” 
(forward throw) 

 

BAD 
Waste light goes up  
and sideways 

GOOD 
Directs all light 
down 

 
Typical “Yard 
Light” 

Opaque Reflector 
(lamp inside) 

 
BAD 
Waste light goes up  
and sideways 

GOOD 
Directs all light 
down 

 
Area Flood Light Area Flood Light 

with Hood 

 

BAD 
Waste light goes up  
and sideways 

GOOD 
Directs all light 
down

How do I switch to good lighting? 
Provide only enough light for the task at hand; don’t over-light, and don’t spill light off your property. Specifying 
enough light for a job is sometimes hard to do on paper. Remember that a full Moon can make an area quite 
bright. Some lighting systems illuminate areas 100 times more brightly than the full Moon! More importantly, by 
choosing properly shielded lights, you can meet your needs without bothering neighbours or polluting the sky. 
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1. Aim lights down. Choose “full-cutoff shielded” fixtures that 
keep light from going uselessly up or sideways. Full-cutoff 
fixtures produce minimum glare. They create a pleasant-
looking environment. They increase safety because you 
see illuminated people, cars, and terrain, not dazzling 
bulbs. 
 

2. Install fixtures carefully to maximize their effectiveness on 
the targeted area and minimize their impact elsewhere. 
Proper aiming of fixtures is crucial. Most are aimed too 
high. Try to install them at night, when you can see where 
all the rays actually go. Properly aimed and shielded 
lights may cost more initially, but they save you far more 
in the long run. They can illuminate your target with a low-
wattage bulb just as well as a wasteful light does with a 
high-wattage bulb.   
 

3. If color discrimination is not important, choose energy- 
efficient fixtures utilising yellowish high-pressure sodium 
(HPS) bulbs. If “white” light is needed, fixtures using 
compact flourescent or metal-halide (MH) bulbs are more 
energy-efficient than those using incandescent, halogen, 
or mercury-vapor bulbs. 

What You Can Do To Modify Existing 
Fixtures 
 
Change this . . . to this 

(aim downward)

 
 

 
Floodlight:  
 
Change this . . . to this 

(aim downward)

 
 

 
 
Wall Pack 

4. Where feasible, put lights on timers 
to turn them off each night after they 
are no longer needed. Put home 
security lights on a motion-detector 
switch, which turns them on only 
when someone enters the area; this 
provides a great deterrent effect! 

 
Change this . . . to this or this 

 
 

 
Yard Light Opaque Reflecter Show Box 

 

Replace bad lights with good lights. 
You’ll save energy and money. You’ll be a good neighbour. And you’ll help preserve our view of the stars. 
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1. INTRODUCTION AND TERMS OF REFERENCE 
 
Environmental Resources Management (ERM) on behalf of Solaire Direct requested a baseline 
assessment of the soil, land use and agricultural characteristics for the area affected by the proposed 
Drennan Solar Energy Facility, in the Eastern Cape Province of South Africa.  
 
The primary objective of this assessment is to provide specialist soil and agricultural input into the 
overarching Environmental Impact Assessment. This report serves to summarise such a study, 
present the relevant results and mitigate the predicted impacts on local soil and agricultural resources.   
 
This assessment includes a detailed soil survey, the Terms of References encompass: 

 The Identification of the soil forms present on site; 
 The size of the area where a particular soil form is found; 
 GPS readings of soil survey points; 
 The depth of the soil at each survey point; 
 Soil colour; 
 Limiting factors; 
 Slope of the site; 
 A detailed map indicating the locality of the soil forms within the specified areas. 
 Description of current activities on the sites, developments and buildings; 
 Description of surrounding developments/ land uses and activities in a radius of 500 m of the 

sites, access routes and the condition thereof, the current status of the land (including erosion, 
vegetation and a degradation assessment) and possible land use options for the sites; 

 Description of water availability, source and quality (if available); 
 Undertake an assessment investigating the potential impacts on agriculture potential / 

production as a result of the proposed development; and 
 Description of potential mitigation measures to reduce or eliminate the potential agricultural 

impacts identified. 
 
It is hoped that this assessment, along with the other specialist studies, will indicate which areas to 
avoid due to high environmental sensitivity, and thus minimise the predicted impacts on the receiving 
environment.  
 

1.1  Brief Description of the Project and Study Area  
 
The purpose of this section is to provide basic site information for later reference. Please note that a 
more detailed description of the site’s characteristics is provided in Sections 3 through 6 of this report.  
 
Solaire Direct proposes to construct a 90 Mega Watt Photovoltaic (PV) solar power facility and 
associated infrastructure within Portions 15 (of Portion 1) of the Farm Waai Plaats (No. 550) which 
constitutes approximately 1783 ha (Figure 1). The proposed 90 Mega Watt facility has an estimated 
developmental footprint of 110 ha. The power generated by the project would be transmitted to the 
national grid via a new “loop-in loop-out” substation. 
 
The proposed site is situated in the Inxuba Yethemba Local Municipality. The current landowner, Mr. 
Wentzel Lombard, has entered into negotiations, which will see a long term land lease agreement 



Proposed Drennan Solar Park  SiVEST Engineering Division 
EIA Phase Soil and Agricultural Assessment Report     
Revision No. 2.1 
May 2013  Page 2 of 39 

 

being finalised with Solaire Direct for the proposed solar development. The influenced farm is zoned 
as agricultural land and is characterised by vast grazing land for sheep, cattle and game. More 
intensive agricultural activities are located on either side of the Great Fish River, which runs to the 
east of the assessment area. 

The topography of the study area is a mix of open plains, riparian areas and steeper slopes. Access to 
the site is obtained via the N10 and the R390. The both the access and internal roads are in good 
condition.  
 
Other nearby infrastructure includes a railway line and power lines. Water is the major limiting factor to 
local agricultural enterprises and cultivation away from the Great Fish River floodplain is generally not 
commercially sustainable. 
 
The site has the following midpoint co-ordinate: 

32o 27’ 47.53” S 25o 42’ 54.16”E 
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Figure 1: Site Overview Map 
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1.2 Description of Proposed Activities and Technical Details 
 
The technical details provided in this Section are primarily extracted from the Drennan Draft Scoping 
Report produced by ERM (2012). It is anticipated that the project, when fully completed, will feed a 
total of 90 MW’s into the national grid. The key components of the proposed PV power plant are as 
follows: 
 
 PV solar panels/modules (arranged in arrays); 
 PV module mountings; 
 DC-AC current inverters and transformers; 
 New ‘loop-in loop-out’ substation facilitating connection to the national electricity grid; 
 Underground cabling / overhead power lines; 
 On-site buildings (including an operational control centre, office, ablutions and a guard house); 
 Access roads and internal road network; and 
 Ancillary infrastructure.  

 
The total area of the proposed development, including the PV panel arrays, will occupy approximately 
110 ha (1.1 km2) of the site. The PV panels will be 1660 mm in length, 990 mm in width and 45 mm in 
depth, with each panel producing an output of 250W.  Each PV panel will be placed in a black or raw 
anodized aluminum frame 45 mm in width and equipped with drainage holes. PV panels will be 
connected in arrays to form units with a total power of 1 MW each (around 249500 PV panels will be 
installed on a 90 MW project). The PV panels will be mounted on aluminum fixed frame structures 
approximately 3.33 m in height from the ground (Figure 2). The aluminum structures will be mounted 
on steel screw piles or concrete foundations 1500 mm deep, depending on soil conditions. The 
distance or spacing between rows will be approximately 6.2 m. The PV arrays will face north in order 
to capture the maximum amount of sunlight.  
 

Figure 2: PV Frames and panel arrays (Source: Solaire Direct and ERM, 2012) 
 
The PV panel arrays will be connected via underground cables (at a depth of 800 mm) to array 
enclosures.  Array enclosures combine the power generated by many PV panels and transmit that 
power via two underground DC cables (the array enclosures will be mounted underneath the PV 
module mounting structures and each array enclosure will occupy an area of approximately 1 m2) to 
an inverter/transformer enclosure. The 132 kV power supply from the new ‘loop-in loop-out’ substation 
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will be connected to the existing 132kV Transmission Line, which feeds the Eskom Drennan Traction 
Substation, located to the north of the Site on the east side of the railway line. This connection shall be 
achieved by breaking the existing 132 kV line and then connecting two overhead power lines of 
approximately 250 m in length to the new ‘loop-in loop-out’ substation of the PV power facility.  Both 
power lines will be installed on the same steel lattice structure, according to Eskom specifications 
(ERM and Solaire Direct, 2013). 
 
The site will be accessed from the R310 gravel road running near the eastern border of the site. The 
R310 road links to the N10 national road on the southern corner of the site. The existing gravel road 
will be upgraded to approximately 6 m in width. This road will provide access to the proposed PV 
footprint, whether on the western or north eastern portions of the site.  Internal paths will be created to 
enable access within the PV power facility. 
 
A site perimeter fence (electrical palisade fencing of approximately 2.8 m in height) including access 
gates, guard house and associated buildings will complete the project. 
 

2. METHODOLOGY 
 
The following methodology was followed in order to ascertain the status quo of soil and agricultural 
resources within the study area, and further, to outline the predicted impacts resulting from the 
proposed development and activities in the Proposed Development Area (PDA). 
 
 2.1  Desktop Study 
 
A detailed desktop assessment was undertaken for the Drennan Site and surrounds land. The 
objective of this study was to broadly evaluate the soil and land use of the sites and receiving 
environment by interrogating relevant climate, topographic, land-use and soil datasets. By utilising the 
available data resources the relevant specialist was able to broadly assess the current soil, agricultural 
and land use characteristics and provide a basis for a more detailed and spatially relevant 
assessment.  

 
2.2  Soil Survey 
 
A detailed soil survey was conducted for the Drennan Site. At each sample point a hand auger was 
used to identify and describe the diagnostic horizons to form and family level according to "Soil 
Classification - A Taxonomic System for South Africa” as well as noting relevant soil characteristics 
such as depth, texture and limiting layers. At each auger point the relevant soil and land use data was 
recorded and the location of the auger point captured using a handheld GPS. This information was 
combined to produce detailed soil polygon and soil depth maps. 
 
2.4  Agricultural Potential Assessment 
 
In terms of this study, agricultural potential is described as an area’s suitability and capacity to 
sustainably accommodate an agricultural land use. The soil information gained from the survey along 
with the land use assessment is combined with climate, water resource, crop information and 
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topographic data in order to provide a spatial classification of the land based on its agricultural 
potential. A study of local agricultural practices was also carried out.  
 
2.5  Impact Assessment 
 
The impact assessment utilises the findings of the soil survey and agricultural potential assessment in 
order to determine reference conditions of the soil and agricultural resources. Potential soil and 
agricultural impacts, as a result of the proposed activities, are described in this section and any major 
impacts/fatal flaws will be identified for consideration by the pertinent authorities. 
 

3.  DESKTOP AGRICULTURAL POTENTIAL ASSESSMENT 
 
The objective of the desktop component of this assessment is to provide broad soil and agriculturally 
related characteristics of the project area. It should be clearly noted that, since the spatial information 
used to drive this portion of the assessment is of a reconnaissance nature, only large scale climate, 
land use and soil details are provided. More detailed and site specific information are provided in 
subsequent Sections of this report (Sections 4, 5 and 6).  
 
Existing high level GIS data was sourced from National GIS Datasets as well as the Environmental 
Potential Atlas for South Africa (ENPAT) Database for the Eastern Cape Province of South Africa, 
compiled by the Department of Environmental Affairs and Tourism (DEAT, 2001). The main purpose 
of ENPAT is to proactively indicate potential conflicts between development plans and critical, 
endangered or sensitive environments. More agriculturally relevant spatial information was obtained 
from the AGIS Database (http://www.agis.agric.za).  
 
3.1  Climate  
 
The study area has a continental climate with a late summer rainfall regime i.e. most of the rainfall is 
confined to summer and autumn. The rainfall data for the study area was sourced from the Rainfall 
Atlas for South Africa. According to this database the Mean Annual Precipitation (MAP) for the project 
area is approximately 379 mm per year with 67% of this falling between November and April (Figure 
3).  

A MAP of 379 mm is deemed low, as 500 mm is considered the minimum amount of rain required for 
sustainable dry land farming (Smith, 2006). Thus, without some form of supplementary irrigation, 
natural rainfall for the study area is insufficient to produce sustainable harvests. The low rainfall and 
moisture availability restrictions are reflected in the lack of cultivation away from riparian areas and / or 
irrigation infrastructure. The region typically experiences hot days with an average mid-day 
temperature of 29 oC in summer, while average night time temperatures drop to around 2 oC during 
winter (http://www.saexplorer.co.za). Frost, which can damage certain crops, is common during the 
winter months. 

In summary the climate for the study area is moderately to highly restrictive, in particular to dry land 
arable agriculture. This is primarily attributed to low, seasonal rainfall, a large moisture deficit and frost 
hazard. 
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Figure 3: Mean monthly rainfall graph for the study area (Source: South African Rainfall Atlas) 
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3.2 Geology 
 
The study area is underlain by mudstone and Dolerite (Figure 4). Mudstone is a clastic sedimentary 
rock which is formed from the lithification of deposited mud and clay. Mudstone consists of a very fine 
grain size of less than 0.005 mm and is mostly devoid of bedding. Dolerite geological materials 
underlie the central areas as well as the southern boundary of the site.  
 

 
 Figure 4: Geological map 
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3.3  Terrain 
 
Slope, or terrain, is used to describe the lie of the land. Terrain influences climate and soil 
characteristics, and thus plays a dominant role in determining whether land is suitable for agriculture. 
In most cases sloping land is more difficult to cultivate and usually less productive than flatland, and is 
subject to higher rates of water runoff and soil erosion (FAO, 2007). 
 
Around 70% of the assessment area is dominated by steeper slopes and rocky outcrops (Figure 5). 
These areas are limiting to arable agriculture and are also associated with numerous engineering 
constraints.  
 
The remaining 30% of the area consists of gently sloping grazing land, interspersed with episodic 
stream beds and excavated stock watering impoundments. These flatter areas are found in the north 
east corner of the site. From a purely topographical standpoint these areas are ideal for intensive 
agriculture with a high potential for large scale mechanisation. From a developmental perspective, 
these flatter areas will also allow for minimal earthworks and site preparation.  
 

 
 Figure 5: Digital Terrain Model and Slope Analysis of the study area  
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3.4  Land Cover 
 
According to Mucina and Rutherford (2006) the study area is classified as a mix of Great Fish Thicket, 
Eastern Upper Karoo and Southern Karoo Riviere vegetation types. The entire Drennan Site consists 
of a mix of natural veld and vacant land which is used as general grazing land for livestock (Figure 6). 
Vast un-improved grazing land is interspersed by non-perennial stream beds and stock watering 
impoundments.  
 
The exception to this generalised landscape pattern is to the east of the site which contains a number 
of irrigated fields. These lands are concentrated in valley bottoms and adjacent to the Great Fish 
River. It is assumed that the position of these fields is a function of soil moisture, deeper soil profiles 
and water availability for irrigation purposes. These areas are well away from the site and and will not 
be influenced by the proposed development.  
 

 
Figure 6: Land Cover Map  

 
 
 
 
 
 



Proposed Drennan Solar Park  SiVEST Engineering Division 
EIA Phase Soil and Agricultural Assessment Report     
Revision No. 2.1 
May 2013  Page 11 of 39 
 

3.5  Soil Characteristics 
 
According to the ENPAT database, the Drennan study area is underlain by two soil groups (Figure 7). 
The steeper slopes, in the southern and  western portions of the site, are associated with shallow, 
rocky soils with an effective soil depth (depth to which roots can penetrate the soil) of less than 0.45 
m, which is a limiting factor in terms of sustainable crop production.  
 
The central portion and eastern area are dominated by Glenrosa and Mispah soil forms. These forms 
are also associated with shallow soils, where parent rock is found close to the land surface. These 
soils have an inherently low agricultural potential due to a prohibitive rooting depth and lower water 
holding capacity. These soil forms also exhibit moderately high soil erosion hazard ratings. The 
riparian zones to the east of the assessment area are associated with deeper soils and rich alluvial 
deposits. These areas are characterised by moderate soil depths of between 0.45 and 0.75 m (Figure 
8).  
 
The ENPAT Database also provides an overview of the study area’s agricultural potential based on its 
soil characteristics, although it should be noted this spatial dataset does not take prevailing climate 
into account. According to the ENPAT agricultural dataset the study area is dominated by soils which 
are not suitable for arable agriculture but which can still be used as grazing land (Figure 9). Restrictive 
climate characteristics do, however, reduce the overall agricultural potential of the assessment area. 
 

 
 Figure 7: Broad soil type map 
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  Figure 8: Soil depth map 
 

 
Figure 9: Soil Potential Map 
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3.6  Desktop Agricultural Assessment: Results Summary 
 
Taking all the site characteristics (climate, geology, land use, slope and soils) into account, the 
agricultural potential for the majority of the study area is classified as being low for crop production 
whilst moderate for grazing. This poor agricultural potential rating is primarily due to restrictive climatic 
characteristics, steep slopes and soil depth limitations.  
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4.  SOIL SURVEY AND FIELD VERIFICATION 
 
A detailed soil survey was undertaken for the Drennan Site using a hand auger and GPS to record the 
location of each of the auger points. At each survey point the soil was described to form and family 
level according to "Soil Classification - A Taxonomic System for South Africa” (Soil Classification 
Working Group, 1991) and the following properties were noted:  
 

 Estimation of ‘A’ horizon clay content,  
 Permeability of upper B horizon,  
 Soil Colour via the Munsell Soil Colour Charts 
 Effective rooting depth,  
 Signs of wetness,  
 Surface rockiness,  
 Surface crusting,  
 Vegetation cover, and  
 Detailed description of the particular area such as slope. 

 
4.1 Soil Descriptions  
 
This Section lists the major soil forms encountered during the soil survey along with a site-specific 
description of each soil form. Other soils encountered during the field verification, which were recorded 
sparsely across the site and therefore not fully described include:  

 Mayo (Melanic A, Lithocutanic B) 
 
4.1.1 Mispah Form 
 
Soil Family: Mostly 1200 (Non bleached, Calcareous), limited bleach / non-calcareous  
Diagnostic Horizons and Materials: 
A-Horizon: Orthic 
B-Horizon: Hard Rock 
 
Site Specific Description: 
The Mispah soil form falls within the lithic soil group. Lithic soils are associated with shallow soils 
where parent rock is found close to the soil surface. The A-horizon varied from bleached brown to dark 
brown in colour and was generally 10-20 cm deep, directly overlying hard rock materials. The Mispah 
soil form dominates the study area and surface rocks were also a common occurrence (Figures 10 
and 11). Large portions of the site contain non-contiguous bands of shallow rock and Lithocutanic B 
horizons which lead to these areas being classified as a Mispah and Glenrosa complex. 
 
Land Use Capability:  
This soil has low agricultural potential due to the distinct lack of rooting depth and as such these soils 
are generally utilised for grazing land. If ripped and cultivated however precise irrigation scheduling is 
imperative. These soils can also exhibit high soil erosion hazard ratings thus soil conservation 
practices such as minimum tillage and trash blankets should be employed. 
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Figure 10:  An example of a shallow Mispah Soil Form encountered on the Drennan Site  
 

 
Figure 11: Shallow, rocky soils dominate large portions of the Drennan Site 
 

 

 

Orthic A 

     Hard Rock 
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4.1.2 Glenrosa Form 
 
Family: 1111/1112/2211  
Diagnostic Horizons and Materials: 
A-Horizon: Orthic 
B-Horizon: Lithocutanic  
 
Site Specific Description: 
Like the Mispah soil form, the Glenrosa form falls within the lithic soil group. This soil form is found 
throughout the surveyed area where bands of weathering rock are found close to the soil surface. In 
most cases the Orthic A is approximately 10-30 cm deep, depending on topographic position. The 
shallow Orthic A horizon overlies a Lithocutanic B-Horizon, which contains a high proportion of 
weathered rocks (Figure 12). The lower B-Horizon is generally limiting to plant roots but gaps between 
the weathering rock fragments can be opened by larger roots and thus the land use potential of this 
soil can be higher than expected. The Lithocutanic B merges into solid rock layers which are limiting to 
plant roots and generally found between 15 and 30 cm below the soil surface. Surface rocks were 
often evident where this soil form was found. Portions of the site contain non-contiguous bands of 
Lithocutanic B horizons and hard rock which lead to these areas being classified as a Mispah and 
Glenrosa complex. 
 
Agricultural Potential:  
Without careful management or preparation this soil has low agricultural potential as the effective soil 
depth is approximately 30 cm. Owing to this these soils are usually used as grazing land. If these soils 
are cultivated, careful irrigation scheduling would be essential. This soil form also exhibits high soil 
erosion hazard ratings; thus soil conservation practices such as minimum tillage and trash blankets 
should be employed.  
 

 
Figure 12: An example of a Glenrosa Form 
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4.1.3 Coega Form 
 
Family: 1000 (Calcareous A Horizon) 
Diagnostic Horizons and Materials: 
A-Horizon: Orthic 
B-Horizon: Hardpan Carbonate 
 
Site Specific Description: 
The Coega form is a calcic soil whose profile contains at least one carbonate-rich horizon. Carbonate 
retention in the soil profile is a result of an arid climate where evaporation far exceeds rainfall. The 
Hardpan Carbonate horizon was often found on the surface. The effective soil depth was generally 
less than 0.2 m (Figure 13).  
 
Agricultural Potential: 
Calcic soils are associated with arid regions and thus the use of these carbonate rich soils in South 
Africa is limited.  Limitations in terms of sustainable agricultural use include shallow rooting depth, high 
pH, high salinity and low plant Phosphorus availability (Fey, 2010). Such limitations restrict calcic soils 
to extensive grazing unless irrigation is available. These soils also exhibit high soil erosion hazard 
ratings thus soil conservation practices such as minimum tillage and trash blankets should be 
employed. 
 

 
Figure 13: Surface hardpan carbonate on the Drennan Site 
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4.1.4 Swartland Form 
 
Soil Family: 1121 (Mostly Non-Bleached A, Non-Calcareous B); Limited bleached and/or Calcarous 
Diagnostic Horizons and Materials: 
A-Horizon: Orthic 
B-Horizon: Pedocutanic  
C-Horizon: Saprolite 
 
Site Specific Description: 
The Swartland soil form falls within the duplex soil group whose defining characteristic is the 
enrichment of clay within the soil profile. Duplex soils are mostly found in the drier parts of South Africa 
and have in common the development of strong structure in the B-horizon and a marked increase in 
clay compared to the overlying horizon (Fey, 2010). The Orthic A Horizon was generally brown in 
colour and was moderately structured. This Orthic A horizon overlies a well-structured B-Horizon, 
which contains a high proportion of clay due to illuviation. The B-Horizon has a cutanic character with 
medium course texture (Figure 14). This soil can be classified as duplex in nature and in certain 
instances the B-Horizon was considered an impediment to root growth and water movement. The 
pedocutanic merged into weathering rock.  
 
Agricultural Potential: 
Duplex soils occur widely in South Africa and present a variety of management factors to farmers and 
engineers. This soil form, in the context of this assessment, has a low agricultural potential owing to 
the well-structured Pedocutanic B, shallow effective soil depth and duplex character of the B-horizon, 
which curtails root growth and water movement. The effective depth of this soil was often less than 0.3 
m. This soil form also exhibits high soil erosion hazard ratings. The main cause of erosion is clay 
dispersion, which gives rise to surface sealing and intensifies surface runoff. If cultivated the chemical 
properties of duplex soils will most likely also need attention. This could include sodicity and salinity 
correction.  
 

 
Figure 14: An example of a typical Swartland form encountered on the site 
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4.2 Soil Summary 
 
The soils identified on the PDA are shallow with a low agricultural potential. Rocky and duplex soils 
(Mispah, Glenrosa Swartland Forms) cover 98% of the surveyed area (Figures 15 and 16). All the 
soils encountered on site contained at least one layer that was limiting to plant growth and these 
layers included Lithocutanic, saprolite, hard rock and hard pan carbonate.  
 
The location and description of the sample points are provided in Appendix A: Soil Properties. This 
information was used to create a verified soil map showing homogeneous soil bodies (Figure 15). 
Combining the effective depth information (i.e. depth to root limiting layer) and Inverse Distance 
Weighting one is able to obtain a generalised soil depth for the Drennan Site (Figure 17). Soils with an 
effective depth of greater than 30 cm were rarely observed during the soil survey, with most soils 
exhibiting an effective soil depth of less than 20 cm.  
 

 
Figure 15: Verified Soil Map for the Drennan site 
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Figure 16: Graph showing the percentage area per soil form / complex 

 

 
Figure 17: Verified Soil Depth Map 
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5.  AGRICULTURAL POTENTIAL ASSESSMENT 
 
In terms of this study, agricultural potential is described as an area’s suitability and capacity to 
sustainably accommodate an agricultural land use with this potential being benchmarked against crop 
production.  
 
5.1  Current Situation 
 
The Drennan Site is dominated by unimproved grassland and scattered trees. The influenced farm 
portions are currently used as extensive grazing land for free range sheep and beef production 
(Figure 18). Stocking rates are estimated at around 1 SSM (small stock unit) per 3 hectares and 1 
LSU (large stock unit) per 15 hectares. Around 70% of the assessment area is dominated by steeper 
slopes and rocky outcrops (Figure 19). These areas are limiting to arable agriculture and due to the 
steep topography and associated engineering constraints these areas are excluded from the 
preliminary development layouts. The remaining 30% of the area consists of gently sloping grazing 
land, interspersed with episodic stream beds and excavated stock watering impoundments. 
 
Other than topography, water is the major limiting factor to local agricultural enterprises. The farm 
portions, which constitute the study area, are located away from the more fertile flood plain of the 
Great Fish River. These portions do not have abstraction or water rights. Furthermore the assessment 
area does not accommodate any centre pivots, irrigation schemes or active agricultural fields.  
 

 
Figure 18: A flock of sheep grazing on the Drennan Site 
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Figure 19: Steeper slopes (background) dominate large areas of the study area  
 
5.2  Verified Agricultural Potential 
 
Overall agricultural potential of the site is based on assessing a number of inter-related factors 
including climate, topography, soil type, soil limitations and current land use. Climate, shallow soils 
and topography are the major limiting factors for agricultural potential. The combination of low, 
seasonal rainfall and a severe moisture deficit infer that sustainable arable agriculture cannot take 
place without some form of irrigation. The study area is approximately 650 m from the Great Fish 
River, a reliable irrigation resource. However, the impacted farm portions have no water rights to this 
resource. Even if irrigation water could be secured it is not agriculturally or economically feasible to 
irrigate these farm portions. Due the high abstraction demand on the Great Fish the successful 
procurement of such water use licences is also in doubt. 
 
Of the assessment area, around 70% of it is dominated by steeper slopes and rocky outcrops. Away 
from these rocky areas the land is generally flat with an average gradient of less than 10%, these 
flatter areas are associated with a higher potential for grazing. The flat topography makes this eastern 
area ideal for the proposed development, as minimal earthworks will be required to prepare the site. 

Rocky and duplex soils (Mispah, Glenrosa Swartland Forms) cover 98% of the surveyed area. All the 
soils encountered on site contained at least one layer that was limiting to plant growth and these 
layers included Lithocutanic, saprolite, hard rock and hard pan carbonate.  Effective soil depth rarely 
exceeded 30 cm. A map indicating the agricultural potential in terms of crop production for the 
Drennan Site is provided in Figure 20. The majority of the assessment area is classified as having 
very low potential for crop production, which is attributed to a restrictive climate, steep slopes and 
highly limiting soil characteristics. The less undulating eastern portions are associated with a slightly 
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higher agricultural potential. The Drennan Site Farm is not classified as having a high agricultural 
potential and is also not a unique dry land agricultural resource. The study area is considered to have 
a moderate to moderately low value when utilised as grazing land, its current use. 
 

 
Figure 20: Agricultural Potential Map for the Drennan Site 

 

6. AGRICULTURAL IMPACT ASSESSMENT 
 
From an agricultural perspective the loss of high value farm land and / or food security production, as 
a result of the proposed activities, is the primary concern of this assessment. In South Africa there is a 
scarcity of high potential agricultural land, with less than 14% of the total area being suitable for dry 
land crop production (Smith, 2006). Consequently areas which can sustainably accommodate dry 
land production need to be protected from non-agricultural land uses. The desktop assessment, field 
verification and agricultural potential assessment (Sections 3, 4 and 5) has already shown that the 
Drennan Site is unsuitable for sustainable crop production and is dominated by unimproved grazing 
land. 
 
The proposed development’s primary impact on agricultural activities will involve the construction of 
the solar fields and associated infrastructure. This will entail the initial clearing of vegetation and 
levelling of the site. Unless grazing is permitted within the PV site, the proposed solar development will 
effectively eliminate the lands agricultural potential, for as long as the development persists (worst 
case scenario). The construction of the 90 MW solar field and associated infrastructure will only 
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influence a small portion of the total farm area (approximately 110 ha). The remaining land will 
continue to function as it did prior to the development (approximately 1673 ha or 94%). 

The results of this assessment indicate that the Drennan site has low agricultural and is replaceable 
when assessed within the context of the proposed development. Consequently, the overall impact of 
the Solar Energy Facility on the study area’s agricultural potential and production will be low, due to 
the site’s low inherent agricultural potential and value. There are no centre pivots, irrigation schemes 
or active agricultural fields which will be influenced by the proposed development, and as such there 
are no problematic or fatal flaw areas for the Drennan Site.  

The proposed linking power lines, from the PV arrays to the Eskom overhead transmission lines, will 
be facilitated by a new ‘loop-in’ ‘loop-out’ substation and additional transmission lines of around 22m in 
length (the construction of additional transmission line towers is not required).  Owing to this, the new 
grid connection infrastructure will have an insignificant impact on agricultural production. 
 
The proposed development is not expected to have any cumulative impact due to minor loss of 
agricultural land and production potential.  
 

6.1 Determination of Significance of Impacts  
 
Significance is determined through a synthesis of impact characteristics which include the context and 
the intensity of an impact. Context refers to the geographical scale (i.e. site, local, national or global) 
whereas Intensity is defined by the severity of the impact (e.g. the magnitude of deviation from 
background or baseline conditions, the size of the area affected, the duration of the impact and the 
overall probability of occurrence). Significance is calculated as per the example shown in Table 3.  
 
Significance is an indication of the importance of the impact in terms of both physical extent and time 
scale, and therefore indicates the level of mitigation required. The total number of points scored for 
each impact indicates the level of significance of the impact.  

 
6.2 Impact Rating System Methodology  
 
Impact assessments must take account of the nature, scale and duration of effects on the environment 
whether such effects are positive (beneficial) or negative (detrimental).  
 
6.2.1 Rating System Used To Classify Impacts  
 
The rating system is applied to the potential impact on the receiving environment and includes an 
objective evaluation of the mitigation for the identified impact. Impacts have been consolidated into 
one rating. In assessing the significance of each issue, the following criteria (including an allocated 
point system) is used: 
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NATURE 

Include a brief description of the impact of environmental parameter being assessed in the context of 
the project. This criterion includes a brief written statement of the environmental aspect being impacted 
upon by a particular action or activity. 

GEOGRAPHICAL EXTENT 
This is defined as the area over which the impact will be expressed. Typically, the severity and 
significance of an impact have different scales and as such bracketing ranges are often required. This 
is often useful during the detailed assessment of a project in terms of further defining the determined. 
1 Site The impact will only affect the site 
2 Local/district Will affect the local area or district 
3 Province/region Will affect the entire province or region 
4 International and National Will affect the entire country 

PROBABILITY 
This describes the chance of occurrence of an impact 

1 Unlikely 
The chance of the impact occurring is extremely low 
(Less than a 25% chance of occurrence).  

2 Possible 
The impact may occur (Between a 25% to 50% chance 
of occurrence). 

3 Probable 
The impact will likely occur (Between a 50% to 75% 
chance of occurrence). 

4 Definite 
Impact will certainly occur (Greater than a 75% chance 
of occurrence). 

REVERSIBILITY 
This describes the degree to which an impact on an environmental parameter can be successfully 
reversed upon completion of the proposed activity.  

1 

Completely reversible 

                                                                                    
The impact is reversible with implementation of minor 
mitigation measures 
 

2 Partly reversible 
The impact is partly reversible but more intense 
mitigation measures are required. 

3 Barely reversible 
The impact is unlikely to be reversed even with intense 
mitigation measures. 

4 Irreversible 
The impact is irreversible and no mitigation measures 
exist. 

IRREPLACEABLE LOSS OF RESOURCES 
This describes the degree to which resources will be irreplaceably lost as a result of a proposed 
activity. 
1 No loss of resource. The impact will not result in the loss of any resources. 
2 Marginal loss of resource The impact will result in marginal loss of resources. 
3 Significant loss of resources The impact will result in significant loss of resources. 
4 Complete loss of resources The impact is result in a complete loss of all resources. 

DURATION 
This describes the duration of the impacts on the environmental parameter. Duration indicates the 
lifetime of the impact as a result of the proposed activity 
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1 Short term 

The impact and its effects will either disappear with 
mitigation or will be mitigated through natural process in 
a span shorter than the construction phase (0 – 1 
years), or the impact and its effects will last for the 
period of a relatively short construction period and a 
limited recovery time after construction, thereafter it will 
be entirely negated (0 – 2 years). 

2 Medium term 

The impact and its effects will continue or last for some 
time after the construction phase but will be mitigated 
by direct human action or by natural processes 
thereafter (2 – 10 years). 

3 Long term 

The impact and its effects will continue or last for the 
entire operational life of the development, but will be 
mitigated by direct human action or by natural 
processes thereafter (10 – 50 years). 

4 Permanent 

The only class of impact that will be non-transitory. 
Mitigation either by man or natural process will not 
occur in such a way or such a time span that the impact 
can be considered transient (Indefinite).  

CUMULATIVE EFFECT 
This describes the cumulative effect of the impacts on the environmental parameter. A cumulative 
effect/impact is an effect which in itself may not be significant but may become significant if added to 
other existing or potential impacts emanating from other similar or diverse activities as a result of the 
project activity in question. 

1 Negligible Cumulative Impact 
The impact would result in negligible to no cumulative 
effects 

2 Low Cumulative Impact 
The impact would result in insignificant cumulative 
effects 

3 Medium Cumulative impact The impact would result in minor cumulative effects 
4 High Cumulative Impact The impact would result in significant cumulative effects 

INTENSITY / MAGNITUDE 
 Describes the severity of an impact 

1 Low Impact affects the quality, use and integrity of the 
system/component in a way that is barely perceptible. 

2 Medium 

Impact alters the quality, use and integrity of the 
system/component but system/ component still 
continues to function in a moderately modified way and 
maintains general integrity (some impact on integrity). 

3 High 

Impact affects the continued viability of the 
system/component and the quality, use, integrity and 
functionality of the system or component is severely 
impaired and may temporarily cease. High costs of 
rehabilitation and remediation. 



Proposed Drennan Solar Park  SiVEST Engineering Division 
EIA Phase Soil and Agricultural Assessment Report     
Revision No. 2.1 
May 2013  Page 27 of 39 
 

4 Very high 

Impact affects the continued viability of the 
system/component and the quality, use, integrity and 
functionality of the system or component permanently 
ceases and is irreversibly impaired (system collapse). 
Rehabilitation and remediation often impossible. If 
possible rehabilitation and remediation often unfeasible 
due to extremely high costs of rehabilitation and 
remediation. 

SIGNIFICANCE 
Significance is determined through a synthesis of impact characteristics. Significance is an indication 
of the importance of the impact in terms of both physical extent and time scale, and therefore indicates 
the level of mitigation required. This describes the significance of the impact on the environmental 
parameter. The calculation of the significance of an impact uses the following formula: 
(Extent + probability + reversibility + irreplaceability + duration + cumulative effect) x 
magnitude/intensity.  
 
The summation of the different criteria will produce a non weighted value. By multiplying this value with 
the magnitude/intensity, the resultant value acquires a weighted characteristic which can be measured 
and assigned a significance rating. 
Points Impact Significance Rating Description 
6 to 28 Negative Low impact  The anticipated impact will have negligible negative 

effects and will require little to no mitigation. 
6 to 28 Positive Low impact  The anticipated impact will have minor positive effects. 
29 to 
50 

Negative Medium impact  The anticipated impact will have moderate negative 
effects and will require moderate mitigation measures. 

29 to 
50 

Positive Medium impact  The anticipated impact will have moderate positive 
effects. 

51 to 
73 

Negative High impact  The anticipated impact will have significant effects and 
will require significant mitigation measures to achieve 
an acceptable level of impact. 

51 to 
73 

Positive High impact  The anticipated impact will have significant positive 
effects. 

74 to 
96 

Negative Very high impact  The anticipated impact will have highly significant 
effects and are unlikely to be able to be mitigated 
adequately.  These impacts could be considered "fatal 
flaws".  

74 to 
96 

Positive Very high impact  The anticipated impact will have highly significant 
positive effects.    

6.2.2 Impact Summary 

Once rated, the impacts are summarised and a comparison made between pre- and post-mitigation 
phases. The rating of environmental issues associated with different parameters prior to and post 
mitigation of a proposed activity will be averaged. A comparison is then made to determine the 
effectiveness of the proposed mitigation measures and identify critical issues related to the 
environmental parameters. Please note pre-mitigation is taken as a worst case scenario i.e. no 
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grazing is permitted within the PV site and thus effectively eliminating the lands agricultural potential / 
production, for as long as the development persists.   
 
Table 1: Pre-mitigation impact rating table for the loss of agricultural land and/or production 

IMPACT TABLE (Drennan) 

Environmental Parameter Soil and Land Use Resources  

Issue/Impact/Environmental 
Effect/Nature  

Loss of agricultural land and / or production as a result of the 
proposed activities 

     Extent Site: Impacts will be restricted to the site. 
     Probability Definite: Loss of grazing land will definitely occur. 

     Reversibility Completely Reversible: The land can be returned to grazing after 
the project has been decommissioned. 

     Irreplaceable loss of resources 
Marginal Loss: The construction of the solar PV field and 
associated infrastructure will result in a very marginal loss of 
agricultural land, production and viability. 

     Duration 
Long Term: The impact and its effects will continue or last for the 
entire operational life of the development. The life span of the 
development is greater than 20 years. 

     Cumulative effect Negligible Cumulative Impact 

     Intensity/magnitude Low: Impact affects the quality, use and integrity of the 
agricultural value / production in a way that is barely perceptible. 

     Significance Rating The anticipated impact will have negligible negative effects and 
will require little to no mitigation. 

 
Table 2: Post-mitigation impact rating table for the loss of agricultural land and/or production 

IMPACT TABLE (Drennan) 

Environmental Parameter Soil and Land Use Resources  

Issue/Impact/Environmental 
Effect/Nature  

Loss of agricultural land and / or production as a result of the 
proposed activities 

     Extent Site: Impacts will be restricted to the site. 

     Probability 
Unlikely: If seasonal sheep grazing is accepted as a mitigation 
measure then the chance of the losing significant agricultural 
resources is low. 

     Reversibility Completely Reversible: The land can be returned to grazing after 
the project has been decommissioned. 

     Irreplaceable loss of resources No Loss: If periodic grazing is approved, as a viable mitigation 
measure, no irreplaceable agricultural resources will be lost. 

     Duration 
Long Term: The impact and its effects will continue or last for the 
entire operational life of the development. The life span of the 
development is greater than 20 years. 

     Cumulative effect Negligible Cumulative Impact 

     Intensity/magnitude Low: Impact affects the quality, use and integrity of the 
agricultural value / production in a way that is barely perceptible. 

     Significance Rating The anticipated impact will have negligible negative effects and 
will require little to no mitigation. 
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Table 3: Pre- and Post-Mitigation impact ratings and proposed mitigation measures 
  Pre-mitigation impact rating Post mitigation impact rating 
Extent 1 1 
Probability 4 1 
Reversibility 1 1 
Irreplaceable loss 2 1 
Duration 3 3 
Cumulative effect 1 1 
Intensity/magnitude 1 1 
Significance rating -12 (low negative) -8 (low negative) 
Mitigation measures  Allow periodic grazing within the PV fields (sheep and wildlife). 

This mitigation will minimise the loss of grazing land and allow 
agricultural production to remain virtually unaffected. 

 Due to the overarching site characteristics and the nature of the 
proposed development viable mitigation measures are limited 
and will most likely revolve around erosion control:  

 Clearing activities should be kept to a minimum (panel and 
road footprint). 

 In the unlikely event that heavy rains are expected activities 
should be put on hold to reduce the risk of erosion.  

 If additional earthworks are required, any steep or large 
embankments that are expected to be exposed during the 
‘rainy’ months should either be armoured with fascine like 
structures (unlikely scenario).  

 If earth works are required then storm water control and wind 
screening should be undertaken to prevent soil loss from the 
site 

 
It is clear that even without mitigation measures the proposed activities will have a very low impact on 
current agricultural production, soil resources, agricultural potential and overall farm viability. From an 
agricultural perspective the entire assessment area is suitable for the proposed development (Figure 
21). Figure 21 also indicates the proposed positioning of the PV field, which is agreeable from an 
agricultural perspective.  
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Figure 21: Verified No Go Area Map from an agricultural perspective 
 
 

7  EROSION MANAGEMENT PLAN 
 
Soil is a natural resource, non-renewable in the short term and is expensive either to reclaim or 
improve following degradation (van Lynden & Oldeman, 1997).  
 
Even though the areas directly affected by the proposed development have low agricultural value and 
capability, the activities still have the potential to have negative implications on the immediate and 
surrounding soil and land resources. The International Soil Reference and Information Centre 
(ISRIC), the producers of the World Map of Human-Induced Soil Degradation, recognises two 
categories of human-induced soil degradation processes.  
 
The first category deals with soil degradation by displacement of soil material mainly through water 
and wind erosion. Soil erosion causes land degradation through a reduction in agricultural potential in 
many parts of South Africa. The major issues surrounding soil erosion are the loss of the top soil layer 
required for plant growth, reduction of soil nutrients, siltation of aquatic systems as well as the general 
land and ecosystem degradation.  
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The second category of soil degradation deals with in-situ soil physical and chemical and biological 
deterioration. In-situ soil degradation due to anthropogenic activities can be divided into various 
classes and subclasses:  
   

 Physical Degradation (waterlogging, compaction, crusting, pore modification, etc.) 
 Chemical Degradation (eutrophication, acidification, salinisation, heavy metal pollution, etc.)  
 Biological Degradation (pathogen introduction, modification of microbial activity etc.) 

 
A single or combination of the aforementioned degradations leads to a decrease in soil quality/health 
which in turn influences land capability ratings (ISRIC, 1990). Due to the proposed activities this 
management plan focuses primarily on soil erosion however generic soil contamination mitigations are 
provided in Section 8.3.  
 

7.1 Soil Erosion Monitoring  
 
Due to the size of the site and without rigorous scientific methods and equipment, soil erosion will 
need to be monitored visually by the appointed Environmental Control Officer (ECO)1. Soil erosion is a 
natural process, whose rate and intensity can anthropogenically increased. Excessive erosion can 
lead to land degradation and in the reduction of the area’s carrying capacity. It is recommended that 
areas around PV field are visually monitored during audits. A photographic record of the on-site 
conditions will also aid in the identification of erosion problems. Signs of rill and gully erosion should 
be remediated as soon as possible. Typical remediation techniques are provided in Section 8.2, 
below. 
 

7.2 Proposed Soil Erosion Mitigatory Measures  
 
Clearing activities should be kept to a minimum and must only be undertaken during agreed working 
times as well as permitted weather conditions. If heavy rains are expected clearing activities should be 
put on hold. In this regard, the contractor must be aware of weather forecasts. The further 
unnecessary removal of groundcover vegetation from slopes must be prevented, especially on steep 
slopes.  
 
Following the clearing of an area, the surfaces of all exposed slopes must be roughened to retain 
water and increase infiltration (especially important during the wet season). Any steep or large 
embankments that are expected to be exposed during the ‘rainy’ months should either be armoured 
with fascine like structures or vegetated. A fascine structure usually consists of a natural wood 
material and is used for the strengthening of earthen structures or embankments. If a cleared area is 
not going to be built on immediately, the top layer (nominally 150 mm) of soil should be removed and 
stockpiled in a designated area approved by the ECO. Vegetation shall be stripped in a sequential 
manner as the work proceeds so as to reduce the time that stripped areas are exposed to the 
elements. Top-soiling and re-vegetation shall start immediately after the completion of an activity and 
at an agreed distance behind any particular work front. It is highly recommended that existing farm 
roads are used as much as possible, while the additional creation of access roads should be kept to a 

                                                           
1 The person appointed will provide direction to the Contractor concerning the activities within the Construction Zone, and who 
will be responsible for conducting the Environmental Audit of the project during the construction and operational phases of the 
project. 
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minimum. Where roads need to be created, a dual tyre track road should be used rather than clearing 
the entire road width. 
 
Storm water control and wind screening should be undertaken to prevent soil loss from the site.  All 
embankments shall be protected by a cut off drain to prevent water from running down the face of the 
embankment and resulting in erosion. Typical erosion control measures such as the installation of silt 
fences, hay bales, EcoLogsTM and Bio JuteTM are recommended if erosion problems are noted during 
construction and operation phases (Figure 22).  
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 22: Typical soil erosion mitigatory measure: BioJute Installation (top left); a silt fence 
protecting a stockpile (top right) and pegged hay bale wall used to reduce runoff velocities (bottom) 

 
7.3 Proposed Groundwater and Soil Contamination Mitigatory Measures 
 
Every precaution must be taken to ensure that any chemicals or hazardous substances do not 
contaminate the soil or groundwater on site.  
For this purpose the Contractor must: 

 Ensure that the mixing /decanting of all chemicals and hazardous materials should take place 
on a tray or impermeable surface. 

 Waste generated from these should then be disposed of at a registered landfill site.  
 Ensure all storage tanks are designed and managed in order to prevent pollution of drains, 

groundwater and soils. 
 Construct separate storm water collection areas and interceptors at storage tanks, and other 

associated potential pollution activities. 
 Ensure that use and storage of fuels and chemicals that could potentially leach into the ground 

be controlled.  Adequate spillage containment measures shall be implemented, such as cut off 
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drains, etc.  Fuel and chemical storage containers shall be set on a concrete plinth.  The 
containment capacity shall be equal to the full amount of material stored, plus 10%. 

 Appoint appropriate contractors to remove any residue from spillages from site. Handling, 
storage and disposal of excess or containers of potentially hazardous materials shall be in 
accordance with the requirements of the above-mentioned Regulations and Acts. 

 Ensure that used oils/lubricants are not disposed of on/near the site, and that contractors 
purchasing these materials understand the liability under which they must operate.  The ECO 
will be responsible for reporting the storage/use of any other potentially harmful materials to 
the relevant authority. 

 Ensure that potentially harmful materials are properly stored in a dry, secure environment, with 
concrete or sealed flooring. The ECO will ensure that materials storage facilities are 
cleaned/maintained on a regular basis, and that leaking containers are disposed of in a 
manner that allows no spillage onto the bare soil or surface water. The management of such 
storage facilities and means of securing them shall be agreed. 

 Site staff shall not be permitted to use any stream, river, other open water body or natural 
water source adjacent to or within the designated site for the purposes of bathing, washing of 
clothing or for any other construction or related activities. Municipal water or another source 
approved by the ECO should rather be used for all activities such as washing of equipment, 
dust suppression, concrete mixing and compacting. 
 

7.4 Stockpile Management 
 
General requirements for stockpiles are that they should be situated in an area that should not 
obstruct the natural water pathways on site.  Topsoil stockpiles will be kept separate from other 
stockpiles, shall not be compacted, and shall not exceed 2m in height. If they are exposed to windy 
conditions or heavy rain, they could either be protected by re-vegetation using an indigenous grass 
seed mix or cloth, depending on the duration of the project. The construction of a berm consisting of 
sand bags or a low brick wall can be placed around the base of the stockpile for retention purposes. 
The stockpile should be maintained by regular weeding, keeping it free of alien vegetation and weeds. 
Stockpiles shall be kept free of any contaminants whatsoever, including paints, building rubble, 
cement, chemicals, oil, etc. 
 
Subsoil and topsoil stockpiles will be moved to areas of final utilisation as soon as possible to avoid 
unnecessary erosion. Stockpiles not utilized within three months of the initial stripping process (or prior 
to the onset of seasonal rains) will be seeded with appropriate grass seed mixes, including indigenous 
grasses normally found in coastal grasslands or brush-packed to further avoid possible erosion.   
 

7.5 Land Rehabilitation 
 
All rubble is to be removed from the site to an approved landfill site as per construction phase 
requirements. No remaining rubble is to be buried on site. The site is to be free of litter and surfaces 
are to be checked for waste products from activities such as concreting or asphalting and cleared. 
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8  SUMMARY AND RECOMMENDATIONS 
 
 
Environmental Resources Management (ERM) on behalf of Solaire Direct requested a baseline 
assessment of the soil, land use and agricultural characteristics for the area affected by the proposed 
Drennan Solar Energy Facility, in the Eastern Cape Province of South Africa. The primary objective of 
this assessment is to provide specialist soil and agricultural input into the overarching EIA Report. 
Solaire Direct proposes to construct a 90 Mega Watt Photovoltaic (PV) solar power facility and 
associated infrastructure within Portions 15 and 16 (of Portion 1) of the Farm Waai Plaats (No. 550) 
which constitutes approximately 1783 ha. The proposed 90 Mega Watt facility has an estimated 
developmental footprint of 110 ha. The power generated by the project would be transmitted to the 
national grid via Eskom’s existing Drennan Traction Line Substation. 
 
The study area has a continental climate with a late summer rainfall regime i.e. most of the rainfall is 
confined to summer and autumn.  MAP is approximately 379 mm per year. The climate for the study 
area is moderately to highly restrictive to dry land arable agriculture. This is primarily attributed to low, 
seasonal rainfall, a large moisture deficit and frost hazard. This combination means that sustainable 
arable agriculture cannot take place on the farm without some form of irrigation. The assessment area 
is approximately 650 m from the Great Fish River, a reliable irrigation resource. However, the 
impacted farm portions have no water rights to this resource. Even if irrigation water could be secured 
it is not agriculturally and economically feasible to irrigate these farm portions. 
 
Of the study area, around 70% of it is dominated by steeper slopes and rocky outcrops. These areas 
are limiting to arable agriculture and due to the extreme topography and associated engineering 
constraints these areas are excluded from the preliminary development layouts. The remaining 30% of 
the area consists of gently sloping grazing land, interspersed with episodic stream beds and 
excavated stock watering impoundments. 
 
The soils identified on the Drennan Site are shallow with a low agricultural potential. Rocky and duplex 
soils (Mispah, Glenrosa Swartland Forms) cover 98% of the surveyed area. All the soils encountered 
on site contained at least one layer that was limiting to plant growth and these layers included 
Lithocutanic, saprolite, hard rock and hard pan carbonate. Soils with an effective depth of greater than 
30 cm were rarely observed during the soil survey, with most soils exhibiting an effective soil depth of 
less than 20 cm.  
 
The majority of the study area is classified as having very low potential for crop production, which is 
attributed to a restrictive climate, steep slopes and highly limiting soil characteristics. The less 
undulating eastern portions are associated with a slightly higher agricultural potential. The Drennan 
Site is not classified as having a high agricultural potential and is also not a unique dry land 
agricultural resource. The study area is considered to have a moderate to moderately low value when 
utilised as grazing land, its current use. 
 
The proposed development’s primary impact on agricultural activities will involve the construction of 
the solar fields and associated infrastructure. The predicted post-mitigation impact rating on 
agricultural potential and production is low negative. The construction of the 90 MW solar field and 
associated infrastructure will only influence a small portion of the total farm area (approximately 110 
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ha). The remaining land will continue to function as it did prior to the development (approximately 
1673ha or 94%).The proposed development is not expected to have any cumulative impacts and will 
cause minimal disruptions to general farm management.  
 
There are no centre pivots, irrigation schemes or active agricultural fields which will be influenced by 
the current development layout. There are no fatal flaw areas for the Drennan Site, based on the 
agricultural potential assessment, as a standalone specialist study.  
 
In order to further mitigate the potential impact it is highly recommended that periodic grazing of sheep 
within the PV fields is allowed. This mitigation will minimise the loss of grazing land and allow 
agricultural production to remain virtually unchanged and unaffected. 
 
From an agricultural perspective if the suggested mitigation measures and erosion management plan 
are correctly implemented there is no reason why the proposed solar energy facilities cannot be 
accommodated on the within the Drennan Site. 
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APPENDIX A: SOIL PROPERTIES 

Auger 
Number 

Soil 
Form 

Soil 
Family 

Effective 
Depth (m) 

Limiting 
Layer X Y 

1 Gs 1112 0.30 Rock 69960.691 -3591385.738 
2 Ms 1200 0.10 Rock 69750.480 -3591808.911 
3 Gs 1112 0.20 Rock 68878.639 -3591689.260 
4 Gs 1112 0.30 Rock 68412.544 -3591668.560 
5 Ms 1200 0.10 Rock 68148.297 -3591712.787 
6 Ms 1200 0.20 Rock 69839.020 -3591229.845 
7 Gs 1112 0.30 Rock 69612.843 -3591051.263 
8 Ms 1200 0.10 Rock 69313.419 -3590757.052 
9 Ms 1100 0.30 Rock 69202.317 -3592023.180 

10 My 2100 0.20 Rock 67011.838 -3592113.029 
11 My 2100 0.20 Rock 67088.292 -3591890.189 
12 Gs 2200 0.20 Rcok 67158.596 -3591750.617 
13 Ms 1100 0.10 Rock 67271.618 -3591508.316 
14 Ms 1100 0.10 Rock 67480.200 -3591319.700 
15 Gs 1111 0.20 Rock 67735.317 -3591315.180 
16 Ms 1100 0.10 Rock 67981.720 -3591331.207 
17 Ms 1100 0.10 Rock 68162.318 -3591242.782 
18 Ms 1100 0.10 Rock 68256.892 -3591287.059 
19 Gs 1111 0.30 Rock 68387.824 -3591346.895 
20 Gs 1111 0.20 Rock 68467.041 -3591370.414 
21 Ms 1100 0.10 Rock 68660.971 -3591486.254 
22 Gs 1111 0.20 Rock 69338.733 -3591698.859 
23 Gs 1111 0.20 Rock 69358.963 -3591568.178 
24 Gs 1111 0.30 Rock 69397.982 -3591417.436 
25 Ms 1100 0.10 Rock 69411.625 -3591259.102 
26 Ms 1100 0.10 Rock 69221.490 -3591246.216 
27 Ms 1100 0.20 Rock 69117.304 -3591237.216 
28 Ms 1100 0.20 Rock 69036.149 -3591186.116 
29 Gs 1111 0.20 Rock 68781.466 -3591006.837 
30 Gs 1111 0.20 Rock 68712.823 -3590964.034 
31 Gs 1111 0.30 Rock 68574.929 -3591036.723 
32 Gs 1111 0.20 Rock 68499.606 -3591076.572 
33 Gs 1111 0.20 Rock 68553.534 -3591218.283 
34 Gs 1111 0.30 Rock 68748.977 -3591382.835 
35 Sw 1121 0.60 Sap 69117.612 -3591789.168 
36 Cg 1000 0.10 HPC 69961.863 -3591448.279 
37 Cg 1000 0.10 HPC 69252.247 -3590606.139 
38 Ms 1100 0.20 Rock 69071.155 -3590419.394 
39 Gs 1111 0.30 Rock 68828.530 -3590200.904 
40 Ms 1100 0.10 Rock 68581.040 -3589939.458 
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Auger 
Number 

Soil 
Form 

Soil 
Family 

Effective 
Depth (m) 

Limiting 
Layer X Y 

41 Ms 1100 0.10 Rock 68197.855 -3589556.252 
42 Gs 1111 0.30 Rock 67631.624 -3588826.359 
43 Ms 1100 0.10 Rock 67186.396 -3588235.165 
44 Ms 1100 0.10 Rock 67093.695 -3588088.259 
45 Sw 1121 0.40 Sap 67343.578 -3588435.862 
46 Sw 1121 0.40 Sap 65787.251 -3589788.312 
47 Ms 2100 0.10 Rock 66079.070 -3589846.355 
48 Ms 2100 0.10 Rock 66282.344 -3589902.353 
49 Ms 1100 0.10 Rock 66455.157 -3589961.305 
50 Gs 1111 0.30 Rock 66663.748 -3589992.294 
51 Gs 1111 0.20 Rock 66892.718 -3590033.760 
52 Gs 2212 0.30 Rock 67137.879 -3590094.079 
53 Sw 1121 0.50 Sap 67373.592 -3590205.087 
54 Gs 2212 0.30 Rock 67452.088 -3590203.708 
55 Gs 2212 0.30 Rock 67658.173 -3590267.478 
56 Ms 1100 0.10 Rock 67840.226 -3590312.573 
57 Gs 2211 0.30 Rock 67964.023 -3590454.102 
58 Ms 1100 0.10 Rock 68089.844 -3590547.633 
59 Gs 2211 0.30 Rock 68232.835 -3590648.840 
60 Ms 1100 0.10 Rock 68323.170 -3590715.566 
61 Ms 2100 0.10 Rock 68419.242 -3590791.767 
62 Sw 1121 0.60 Sap 69683.394 -3590759.240 
63 Gs 2211 0.20 Rock 68937.992 -3592863.566 
64 Sw 1121 0.30 Sap 67596.097 -3593762.637 
65 Ms 1100 0.10 Rock 66938.568 -3592796.471 
66 Ms 1100 0.10 Rock 66522.580 -3591790.050 
67 Ms 1100 0.10 Rock 68468.329 -3592715.958 
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Declaration of Consultants Independence 
 
I, Lindsey Bungartz, author of the Socio-economic specialist report, 
hereby declare that I am employed at Environmental Resources 
Management (ERM) an independent environmental consultancy.  I 
compiled the Socio-economic Baseline and Impact Assessment Chapters 
based on independent research and analysis of the proposed Drennan PV 
Power Facility.  I hereby confirm that I have no business, financial, 
personal or other interest in the activity, application or appeal in respect 
of which I have been involved. All opinions expressed in my specialist 
report are my own. 
 
 
Socio-Economic Specialist Report 
 
The findings of my Socio- economic study have been integrated directly 
into the Environmental Impact Report.  None of my findings have been 
omitted or changed without my consent.  
 
Refer to Chapter 6 for the detailed Socio-economic Baseline and Chapter 12 
of the EIR for the detailed Socio-economic Impact Assessment. 
 

 
Lindsey Bungartz 
25 September 2013 
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DEFINITIONS AND TERMINOLOGY 

Bund: Enclosure under / around a storage facility to contain any spillage. 
 
Batch plant: Site for the large-scale mixing and production of concrete or 
plaster, and associated equipment and materials.  
 
Contractor: The principal persons /company undertaking the construction of 
the Development.   

The main contractor as engaged by the Developer; 
Selected subcontractors; and 
Any other contractor from time to time engaged by the Developer directly 
in connection with the construction part of the Works. 

 
Contaminated water: Water contaminated by the Contractor's activities, e.g. 
concrete water and runoff from plant/ personnel wash areas. 
 
Construction camp: The area designated for all temporary site offices, storage 
sheds and areas, parking areas, maintenance workshops, staff welfare 
facilities, accommodation, etc. 
 
Construction Environmental Management Programme (CEMPr): The 
construction phase Environmental Management Programme, containing the 
Environmental Specifications for Civil and Building Works, also forming part 
of the civils and building contract documentation. 
 
Engineer: A person representing the Developer on site and who is responsible 
for the technical and contractual implementation of the works to be 
undertaken. This is usually the engineer, but may be any other person, such as 
an architect or project manager, authorized by the Developer to fulfil this role. 
 
Environment: The surroundings within which humans exist and that are 
made up of the land, water and atmosphere of the earth, viz.: 

micro-organisms, plant and animal life; 
any part or combination of the above and the inter-relationships among 
and between them; and 
the physical, chemical, aesthetic and cultural properties and conditions of 
the foregoing that influence human health and well-being. 

 
Environmental Education Programme: An environmental education course 
for the Contractor’s management staff and labour force, which informs them 
of the requirements of the CEMPr. The ECO will present and co-ordinate such 
courses. 
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Environmental Control Officer (ECO): The individual or company appointed 
by the Developer to ensure the implementation of the CEMPr and suitable 
environmental management practices on site for the duration of the 
construction phase of the project.   
 
Environmental Liaison Committee (ELC): The committee responsible for 
implementing, amending and monitoring the application of the OEMPr. This 
shall be made up of representatives of the facility management and local 
authority. 
 
Method Statement: A written submission by the Contractor to the Engineer 
and ECO in response to the Specifications or a request by the Engineer, setting 
out the plant, materials, labour and method the Contractor proposes using to 
carry out an activity, identified by the relevant specification or the Engineer 
when requesting the Method Statement, in such detail that the Engineer is 
enabled to assess whether the Contractor's proposal is in accordance with the 
Specifications and/or will produce results in accordance with the 
Specifications. 
 
The Method Statement shall cover applicable details with regard to: 

construction procedures; 
materials and plant to be used;  
transport of materials and plant to and from site;  
how the plant/ material will be moved while on site;  
how and where material will be stored; 
the containment (or action to be taken if containment is not possible) of 
leaks or spills of any liquid or material that may occur;  
timing and location of activities; 
compliance/ non-compliance with the Specifications; and 
any other information deemed necessary by the Engineer. 

 
No Go Areas: Areas identified as being environmentally sensitive in some 
manner and delineated on plan, and on the Project Site with pegs or fencing, 
and which are out of bounds to unauthorised persons. Authorisation must be 
obtained prior to entry. 
 
Operational Environmental Management Programme (OEMPr): The 
operation phase Environmental Management Programme, containing the 
Environmental Specifications for the on-going maintenance and operational 
activities, also forming part of the contract documentation. 
 
Potentially hazardous substance: A substance which, in the reasonable 
opinion of the Engineer, can have a deleterious effect on the environment. 
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Reasonable: Means, unless the context indicates otherwise, reasonable in the 
opinion of the Engineer after he has consulted with a person, not an employee 
of the Employer, suitably experienced in "environmental implementation 
plans" and "environmental management programmes" (both as defined in the 
National Environmental Management Act (No 107, 1998)). 
 
Project Site: The (future) primary operational area for the Project activities. 
Private transport corridors (i.e., those dedicated for use solely by Project 
operational activities) are included as part of the Site. 
 
PV Footprint: The area that may reasonably be expected to be physically 
touched by Project activities, across all phases. The Project Footprint includes 
land used on a temporary basis such as construction lay down areas or 
construction haul roads, as well as disturbed areas in transport corridors, both 
public and private. 
 
Solid waste: Means all solid waste, including construction debris, chemical 
waste, excess cement/ concrete, packaging materials, timber, tins and cans, 
drums, wire, nails, food and domestic waste (e.g.  plastic packets and 
wrappers). 
 
Specification: A technical description of the standards of materials and 
workmanship that the Contractor is to use in the Works to be executed, the 
performance of the Works when completed and the manner in which payment 
is to be made.   
 
Works:  The construction operations and all related and incidental works, 
such as site works, earthworks, installation of services, rehabilitation etc., in 
connection with the execution and carrying to completion of the 
Development. 
 
Top material: This refers to any surface material in the construction area, 
whether it be soil, fine material or stones including vegetation. 
 
Topsoil: Means the top 300 mm of soil and may include vegetation and rocks. 
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1 BACKGROUND TO PROJECT 

Solaire Direct Southern Africa (Pty) Ltd (Solaire Direct) appointed 
Environmental Resources Management Southern Africa (Pty) Ltd (hereafter 
referred to as ERM) as independent environmental consultants to undertake 
the Environmental Impact Assessment (EIA) process for the Development of 
the Drennan PV Power Facility at a Project Site (hereafter referred to as the 
‘Site’) located approximately 28km south of Cradock in the Eastern Cape. The 
Project development includes the installation and operation of solar panels 
(PV arrays) with a projected output of up to 90 megawatts (MW) to be 
constructed in phases over time based on permitted quantities determined by 
Eskom and the Dept of Energy’s awarded BID amount.  It is intended that the 
electricity generated by the Project will feed into the national electrical grid 
network.  
 
 

1.1 REGULATORY REQUIREMENT FOR THE EMPR 

An Environmental Management Program (EMPr) for the Drennan 
Photovoltaic (PV) Power Facility is required under the Regulations in terms of 
Chapter 5 of the National Environmental Management Act (NEMA) (No 107, 
1998), as amended).  The EMPr tends to become a legally binding document 
on the applicant as a condition of approval of the Project by the Department of 
Environment, in addition to other conditions that may be stipulated in the 
Record of Decision / Environmental License. 
 
 

1.2 OBJECTIVES OF THE EMPR 

The aim of an EMPr is to facilitate appropriate environmental controls during 
all phases of the project to minimise environmental damage arising from 
implementation of the Project during construction and operational phases. To 
achieve this, the EMPr must make recommendations for the planning and 
design (pre-construction/design phase), specify the limitations the contractor 
must abide by during construction, detail the issues that should be taken 
cognisance of and indicate specific actions that must be undertaken so as to 
ensure that the environment is not unnecessarily damaged.  The EMPr thus 
specifies the framework within which the contractor must carry out 
operations. Management and monitoring measures for the operational phase 
are also included to provide environmental guidance for the lifetime of the 
Development.   
 
In addition, the EMPr provides a clear indication of the responsibilities for 
environmental management requirements by each of the role players involved 
in the construction and operational phases of the Development. Guidance for 
the implementation of the EMPr is provided, including the compilation of 
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method statements which are required to be implemented to achieve 
compliance with the Environmental Specifications. Corrective actions in the 
event of non-compliance with the EMPr are also defined. 
 
No closure or decommissioning EMPr is provided in this EMPr since the 
activities involved in future decommissioning would likely trigger a 
requirement to undertake a further Environmental Assessment and EMPr, as 
would presently be the case in terms of activity 27 of Government Notice 544 
of 2010.  An Environmental Impact Assessment for decommissioning would 
assess the impacts and opportunities of decommissioning activities in greater 
detail than is possible at this time, and would include a specific 
decommissioning EMPr.  The decommissioning EMPr should take into 
consideration the mitigation measures identified in the Environmental Impact 
Report (EIR).  A detailed decommissioning and rehabilitation plan should be 
developed prior to decommissioning of the PV power facility that takes into 
account best available technological options for dismantling and disposal 
available at the time.  This plan should include, but should not be limited to, 
removal of PV arrays and supporting structures and other infrastructure, 
management of waste and/or contaminated soil, dust suppression and 
rehabilitation. 
 
The EMPr is required in order to:  
 

assist in ensuring continuing compliance with South African legislation 
and Solaire Direct’s Environmental Health and Safety Policy; 

 
provide a mechanism for ensuring that measures identified in the EIR 
designed to mitigate potentially adverse impacts, are implemented; 

 
provide a framework for mitigating impacts that may be unforeseen or 
unidentified until construction is underway; 

 
provide assurance to regulators and stakeholders that their requirements 
with respect to environmental and socio-economic performance will be 
met; and 

 
provide a framework for compliance auditing and inspection programs. 

 
The overall EMPr contains sections that specifically deal with the design and 
planning phase, the construction phase (Construction Environmental 
Management Programme (CEMPr)) and the operational phase (Operational 
Environmental Management Programme (OEMPr)). 
 
 

1.3 STRUCTURE OF THE EMPR 

The structure of the EMPr is indicated Table 1.1. 
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Table 1.1 Structure of the EMPr 

Section Heading Content 
Section1 Introduction Provides background information regarding 

the Site, Project Development and the EMPr. 
Section 2 Implementation of the EMPr Provides details of the communication and 

organisational structures within which the 
EMPr will be implemented, responsibilities 
of key role players, and provides the terms of 
reference for the Environmental Control 
Officer (ECO).  

Section 3 Environmental Management 
Specifications for the Pre-
Construction Phase 

Provides environmental specifications for the 
Pre-Construction phase 

Section 4 Environmental Management 
Specifications for Construction 
Phase (CEMPr) 

Provides all construction phase 
environmental management requirements 
applicable to the principal construction 
contractors, and their subcontractors. 

Section 5 Environmental Management 
Specifications for Operational 
Phase (OEMPr) 

Provides all operational phase environmental 
management requirements applicable to 
applicant and any sub-contractors. 
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2 IMPLEMENTATION OF THE EMPR 

2.1 INTRODUCTION 

This document details the required mitigation measures, and is partly 
prescriptive, identifying specific people or organisations to undertake specific 
tasks in order to ensure that impacts on the environment are minimised 
during the lifecycle of this project. The EMPr is applicable to all work activities 
during  the pre-construction, construction and operation of the Drennan PV 
power facility. It is an open-ended document implying that information 
gained during pre-construction, construction and operational activities 
and/or monitoring of procedures on the Site could lead to changes in the 
EMPr. 
 
An ECO (Environmental Control Officer) will be appointed to monitor 
compliance with the EMPr and other Conditions of Approval as they relate to 
environmental matters. This EMPr specifies responsibility for implementation 
of the prescribed mitigation measures to various responsible parties who are 
expected to co-operate closely to minimise or avoid environmental impacts. 
The Contractor is obliged to inform the ECO and Engineer immediately of 
events that may cause serious environmental damage or breach the 
requirements of the EMPr. The ECO in turn will immediately inform  Solaire 
Direct and, if necessary the Local, Provincial and or National Authority, of 
such events should they likely result in significant residual environmental or 
social impact.  
 
 

2.2 ROLES AND RESPONSIBILITIES 

The key role-players during the construction phase of the Development, for 
the purposes of environmental management on the Site, include but are not 
limited to: the Developer (Solaire Direct), the Engineer, the main Contractors 
(direct appointments including civil works contractor, building contractor, 
landscape contractor etc.), the Environmental Control Officer (ECO), and 
representatives of the relevant Authority/ies.  
 
Details of the responsibilities of each of the key role-players have been 
provided in Sections 2.3 to 2.7 below. Lines of communication and reporting 
between the various parties are illustrated in Figure 2.1 below.   
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Figure 2.1 Roles and Responsibilities 

 
 

2.3 THE DEVELOPER 

For the purpose of this document, “the Developer” and its appointed 
facilitators refers to those to whom permission has been granted to proceed 
with the Drennan PV Power Facility (i.e. Solaire Direct), and who is thus 
ultimately responsible for compliance with all conditions of approval of 
Project Development or any aspect thereof by any authority. 
 
With respect to the pre-construction phase of the Project, the Developer is to: 
 

Implement the recommendations outlined in the pre-construction EMP; 
and 
Implement as many recommendations as possible that will lessen the total 
environmental impact of the Project from the design stage, through to 
construction and ultimately the operational phase. 

 
With respect to the construction phase of the Project, the Developer is to: 
 

Ensure that all relevant approvals and permits have been obtained prior to 
the start of construction activities on the Site; 

Ensure that the EMPr has been approved by DEA prior to the start of 
construction activities on the Site; 

Ensure that DEA has been notified of the date on which construction 
activities will be starting, prior to commencement of the activity; 

Ensure that all conditions of approval have been complied with; 

Appoint the required specialists to make input into the pre-
construction/design phase (refer to Section 3.2); and 

 

EC  DEDEAT Chris Hani District Municipality 

Developer/ Development facilitator 

Sub-contractors 

Principal Contractor 

Engineer/ Engineers 
Representative 

ECO 

DEA 
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Appoint a suitably qualified or experienced ECO prior to the start of 
construction activities on the Site, and for the duration of the construction 
phase. 

 
With respect to the operational phase of the Project, the developer is to: 
 

Ensure that operation of the PV power facility is undertaken in line 
with the requirements of the operational phase EMPr; and 

Continuously seek to improve any negative environmental impacts 
which result from the operational phase. 

 
 

2.4 THE ENGINEER 

For the purposes of this document, “The Engineer” refers to the engineer for 
the Project, or any other person authorised by the Developer, to be responsible 
for the technical and contractual implementation of the works to be 
undertaken.  
 
The responsibilities of the Engineer are to: 
 

Ensure that the requirements as set out in this EMPr and any other 
conditions stipulated by the relevant Authorities are implemented;  

Assist the ECO in ensuring that the conditions of the Construction 
Environmental Management Programme (CEMPr) are adhered to and 
promptly issue instructions requested by the ECO to the Contractor. All 
instructions relating to environmental matters issued by the Engineer at 
the Site to the Contractor are to be copied in writing to the ECO; 

Assist the ECO in making decisions and finding solutions to 
environmental problems that may arise during the construction phase; 

Review and approve construction method statements with input from the 
ECO; 

Order the removal of person(s) and/or equipment not complying with the 
specifications (as required by the ECO or otherwise); and 

Provide input into the ECO’s on-going internal review of the EMPr. 
 
 

2.5 THE CONTRACTOR 

For the purposes of this document “The Contractor” refers to any company or 
individual appointed by the Developer to implement any aspect of the works.   
 
The Contractor is to: 

Ensure implementation of all applicable Environmental Specifications 
during all works on the Site, including all additional requirements as may 
be contained in approved method statements. 
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Ensure that all sub-contractors’, employees, suppliers, agents etc. are fully 
aware of the environmental requirements detailed in the Environmental  
Specifications;  

Liaise closely with the Engineer and the ECO and ensure that the works on 
the Site are conducted in an environmentally controlled manner; 

Inform the Engineer as well as the ECO should environmental conditions 
on the Site deteriorate, e.g. dumping, pollution, littering and damage to 
vegetation; and 

Carry out instructions issued by the Engineer, on request of the ECO, 
required to comply with the CEMPr. 

 
 

2.6 ENVIRONMENTAL CONTROL OFFICER 

During the construction phase of the project, the ECO is to: 

Ensure that the Contractor has a copy of the CEMPr and all agreed method 
statements; 

Undertake regular Site inspections (with frequency determined by the 
nature of the on-site activities as may be appropriate) to audit compliance 
of all parties with the requirements of the CEMPr;  

Advise/recommend on actions or issues impacting on the environment to 
the Engineer, who shall issue any required Site instructions to the 
Contractor; 

Conduct environmentally education and awareness training with  the 
Contractor and his/her staff on key requirements of the EMPr, 
environmental safeguards, good housekeeping practices, and general 
aspects relating to Site sensitivity. ; 

Review and approve construction/landscape method statements together 
with the Engineer/Landscaper (when applicable); 

Assist the Contractor in finding environmentally responsible solutions to 
problems that may arise; 

Recommend to the Engineer the removal of person(s) and/or equipment 
not complying with the Specifications;  

Undertake photographic monitoring of the construction at the Site; 

Keep records of all activities/ incidents concerning the environment on the 
Site in a Site Diary / Logbook; 

Complete temporary and permanent site closure checklists;  

Take immediate action on the Site to stop works where significant and 
irreparable damage is being inflicted on the environment, and to inform 
the Engineer immediately of the occurrence and action taken; and 

Undertake regular internal review of the EMPr and make 
recommendations regarding its updating to the Engineer and Developer. 
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The ECO has the authority to recommend to DEA that works be stopped if in 
his/her opinion serious harm to, or impact on the environment is likely to 
occur or has occurred and such actual or potential harm or impact is in 
contravention of the EMPr, and which is or may be caused by construction or 
related works.  
 
In the event of failure by the Contractor or Contractor’s employee to show 
adequate consideration to the environmental aspects of this contract, the ECO 
may recommend to the Engineer and the project management team to have 
the Contractor’s representative or any employee(s) removed from the Site or 
to suspend work until the matter is remedied.  
 
The ECO shall keep a Site Diary or Logbook in which events and concerns of 
environmental significance are to be recorded. The ECO will compile a 
monthly report of such events, concerns and general compliance of the 
Contractor with the construction phase requirements of the EMPr. The ECO’s 
monthly report will be submitted to the Engineer and if required, to DEA, EC 
DEDEAT and the Chris Hani District Municipality. The ECO is also required 
to attend regular meetings of the project management team to report on 
environmental issues and to minute the requirements that emerge. 
 
The ECO will be responsible for the compilation of a final completion checklist 
for the project, completed when all construction works related to the Project 
have terminated and the Site has been cleared of all construction related 
debris, materials or equipment not forming part of the permanent works. The 
completion checklist will audit the Contractor’s compliance with the 
construction phase requirements of the EMPr throughout the duration of the 
construction phase and, together with a final written report, will be submitted 
to DEA, EC DEDEAT and the Chris Hani District Municipality in order to 
achieve “environmental closure” for the construction phase of the project. 
 
 

2.7 COMMUNICATION CHANNELS ON THE SITE 

2.7.1 Site Meetings during the Construction Phase 

The ECO is required to attend regular meetings of the Project management 
team to facilitate the transfer of information and to update all parties on the 
environmental compliance of the project as a whole. The ECO or delegated 
person will minute the discussions, and specifically any decisions arising 
relating to environmental management actions and responsibility . 
 
The ECO will compile a summary report outlining the main construction 
activities relating to the environment, aspects of non-compliance, and 
document agreed environmental actions and dates of achieving compliance by 
the Contractor.    
The summary report will form part of the construction phase EMPr records. . 
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The following people should attend these meetings: 

Developer’s Representative; 

Engineer; 

Landscape Architect (when applicable);  

The ECO; and 

Contractor(s) representative (eg Site Manager). 
 

2.7.2 Environmental Education and Awareness  

The Contractor, in consultation with the ECO, shall arrange for a presentation 
to site staff to familiarise them with the environmental requirements of the 
construction phase of the EMPr within seven days from the commencement 
date of construction. This presentation should take cognizance of the level of 
education, designation and language preferences of the staff. General site staff 
would commonly receive a basic environmental awareness presentation or 
talk highlighting general environmental and social “do’s and don’ts”, 
including good housekeeping practices. This information would be provided 
throughout construction in the form of regular toolbox talks. Management 
level staff on the Site, e.g. Site agents and foremen, who require more detailed 
knowledge about the environmental sensitivities on site and the construction 
phase requirements of the EMPr, will benefit from a separate and more 
detailed presentation of these issues. If required, the ECO may call upon the 
services of a professional trainer or environmental consultant to present the 
technical contents of the EMPr.    
 
Environmental education of staff can be assisted by compilation of posters 
placed in staff venues eg canteens and site offices.. 
 

2.7.3 Method Statements  

The Contractor shall compile and provide Method Statements to the ECO and 
the Engineer for approval prior to work commencing on construction 
activities. Method statements will be required for specific activities  that are 
deemed or identified to pose a  risk to the environment and/or which require 
site specific detail beyond that contained in the EMPr or  when requested by  
the Engineer or ECO. 
 
A Method Statement is a “live document” in that modifications are negotiated 
between the Contractor and the ECO/project management team, as 
circumstances unfold. Changes to, and adaptations of, Method Statements can 
be implemented with the prior consent of all parties. All Method Statements 
will form part of the construction phase of the EMPr documentation and are 
subject to the terms and conditions contained within the construction phase of 
the EMPr. 
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Note that a Method Statement is a starting point for understanding the nature 
of the intended actions to be carried out and allows for all parties to review 
and understand the procedures to be followed in order to minimise risk of 
harm to the environment. 
 
A Method Statement describes the scope of the intended work in a step-by-
step description, in order for the ECO and the Engineer to understand the 
Contractor’s intentions. This will enable them to assist in devising any 
mitigation measures, which would minimize environmental impact during 
these tasks.  
 
For each instance where it is requested that the Contractor submit a Method 
Statement to the satisfaction of the Engineer and ECO, the format should 
clearly indicate the following: 

What - a brief description of the work to be undertaken; 

How - a detailed description of the process of work, methods and 
materials; 

Where - a description/sketch map of the locality of work (if applicable);  

When - the sequencing of actions with due commencement dates and 
completion date estimates;  

Who – The person responsible for undertaking the works described in the 
Method Statement; and 

Why – a description of why the activity is required. 

 
All Method Statements must be developed to the satisfaction of the ECO, 
Engineer and, where practical or stipulated in the Environmental 
Authorisation, should be endorsed as being acceptable by the environmental 
representative of the EC DEDEAT.  
 
A list of possible Method Statements that the Contractor may be required to 
submit during the course of the construction contract is provided in Section 4, 
along with an indication of those which the ECO may require the Contractor 
to provide prior to the start of works on the Site. 
 

2.7.4 ECO Diary/Logbook Entries 

The ECO will maintain a Site diary or logbook that relates to environmental 
issues as they occur on the Site for record keeping purposes.  Recorded issues  
will form part of feedback presented at Project meetings by the ECO.  
 

2.7.5 Site Memo Entries  

Site memos, stipulating recommended actions required to improve 
compliance with the construction phase of the EMPr by the Contractor, will be 
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issued by the ECO to the Engineer, who in turn will ensure that the Contractor 
is informed of the recommended instruction.   
 
Comments made by the ECO in the Site Memo book are advisory and all 
consequential Site Instructions required may only be issued by the Engineer. 
Site Memos will also be used for the issuing of stop work orders to the 
Contractor for activities deemed to pose immediate and serious risk of 
unnecessary damage to the environment. 
 

2.7.6 Legislative Framework 

Obligations imposed by the EMPr are legally binding in terms of 
environmental statutory legislation (i.e. the Environmental Authorization in 
terms of the National Environmental Management Act No.107 of 1998, as 
amended) and in accordance with any other requirements specified by the 
Department of Environment.  
 
The requirements of this EMPr do not release the Developer from the 
requirements of any other legislation that may be applicable to the project 
such as those listed below.   

National Environmental Management Act (No 107 of 1998); 

National Heritage Resources Act (No 25 of 1999); 

National Water Act (No 36 of 1998); 

National Environmental Management: Biodiversity Act (NEMBA) (No  10 
of 2004); 

Conservation of Agricultural Resources Act (No  43 of 1983); 

Occupational Health and Safety Act (No 385 of 1993); and 

Hazardous Substances Act (No 63 of 1977). 

 
Legislation pertaining to flora specifically  

Ciskei Act (1987) 

Nature and Environmental Conservation Ordinance 19 of 1974 

Transkei Decree (no 9 of 1992) 

Specifically,  

 
63.(1) No person shall 
(a) uproot the plant in the process of picking the flower of any flora;  
1 Para. (a) substituted by s. 17 of Ord. 26 of 1986.]  
(b) without a permit—  
(i) pick any endangered or protected flora, or  
(ii) pick any flora on a public road or on the land on either side of such road within a 
distance of ninety metres from the centre of such road, or 
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c) pick any protected or indigenous unprotected flora on land of which he is not the 
owner, without the permission of the owner of such land or of any person authorised 
by such owner to grant such permission.  
(2) No permission granted in terms of subsection (1) (c) shall be valid unless it is 
reduced to writing and reflects—  
(a) the full names and address of the owner of the land concerned or of the person 
authorised to grant such permission;  
(b) the full names and address of the person to whom permission is granted, and  
(c) the number and species of flora, the date or dates on which such flora may be picked 
and the land in respect of which permission is granted,  
and is signed and dated by such owner or the person authorised by him.  
(3) The provisions of subsection (1) (b) shall not apply to the owner of any land, any 
relative of such owner and any full-time employee of such owner acting on the 
instructions or with the consent of such owner, in respect of any protected or 
indigenous unprotected flora on such land.  
(4) The provisions of subsection (1) (b) (i) shall not apply to any person authorised in 
writing by the owner of any land to pick any protected flora. 
 

2.7.7 Dispute Resolution 

Any disputes or disagreements between role players on the Site (with regard 
to environmental management) will firstly be referred to the Engineer during 
the construction phase, or to an EC DEDEAT officer during the operational 
phase. If no resolution on the matter is reached by either the Engineer and/or 
EC DEDEAT officer, the matter will be referred to the DEA for clarification.  
 

2.7.8 Community Relations  

Solaire Direct should continue to engage with stakeholders throughout project 
construction and operation.  Communication with local communities and 
other local stakeholders will be a key part of this engagement process and is 
one where Solaire Direct and the Contractor will need to work closely during 
the construction period.  Development of a Community Engagement Plan 
(CEP) is important to guide and provide a framework for this communication. 
 
The objectives of communication and liaison with local communities are the 
following: 
 

To provide residents in the vicinity of the Project and other interested 
stakeholders with regular information on the progress of work and its 
implications; 

To monitor implementation of mitigation measures and the impact of 
construction on communities via direct monitoring and feedback from 
those affected, in order to ensure the mitigation objectives are achieved; 
and 



ENVIRONMENTAL RESOURCES MANAGEMENT SOLAIRE DIRECT DRENNAN EMP  

DATE:  SEPTEMBER 2013  

16 

To manage any disputes between Solaire Direct, the Contractors and local 
communities. 

 
This engagement process can serve to inform the establishment of a local 
Community Trust linked to the project (see Chapters 6 and 12 of the EIR). 
 
Grievance Procedure 

Solaire Direct should develop a grievance procedure to ensure fair and 
prompt resolution of problems arising from the project.  The grievance 
procedure should be underpinned by the following principles and 
commitments: 
 

Implement a transparent grievance procedure, and disseminate key 
information to directly impacted stakeholders; 

Seek to resolve all grievances timeously; and 

Maintain full written records of each grievance case and the associated 
process of resolution and outcome for transparent, external reporting. 

 
The responsibility for resolution of grievances will lie with Solaire Direct and 
its Contractors. 
 

2.7.9 Social Responsibilities 

The Developer and Contractors shall encourage and implement wherever 
possible the procurement of locally based labour, skills and materials.  Solaire 
Direct will develop a project specific Procurement and Recruitment Policy. 

 
2.7.10 Recycling of Waste 

Wherever possible, in order to adhere to waste minimisation principles, 
materials used or generated by construction and operation will be recycled or 
reused.  Containers for glass, paper and metals will be provided separate to 
general waste bins particularly in  office and camp areas during Construction. 
Where possible and practical,waste should be sorted for recycling (eg, at 
stores and offices). Recycling protocols will sort materials into the following 
categories: 
 

Paper / cardboard; 

Any packaging materials suitable for re-use; 

Plastics; 

Aluminium; 

Metals (other than aluminium); 
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Wood; 

Organic waste; 

Glass; and 

Clean Building Rubble. 
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3 PRE- CONSTRUCTION EMPR  

3.1 SCOPE AND APPLICATION 

This section covers the mitigation measures and recommendations required 
during the pre-construction and detailed design stage of the Drennan 
Photovoltaic (PV) Power project. 
 
 
 

3.2 PRE-CONSTRUCTION EMPR REQUIREMENTS 

3.2.1 Directives in Respect of the Micro-siting Process 

The preferred site layout must be finalised through a micro-siting design 
process which will include a detailed site assessment of the final site layout by 
various specialists.  Relevant authorities will be given the opportunity to 
comment on the final design layout and this layout must be approved by 
DEA.  A methodology for finalising the design layout is outlined below. 
 

3.2.2 Analysis of Solar Resource Data and Refining of Layout 

The environmental assessment process has culminated in the identification of 
a preferred PV Footprint for the activity, as well as certain “no-go” areas for 
the development.   

From a technical perspective, the layout of the PV Footprint depends on a 
number of factors, including: 

local topographical conditions and the aspect of the Site in relation to the 
sun’s daily movements; 

the intensity of the solar resource at the Site as determined from on-site 
measurements and data modelling;  

other local meteorological conditions such the amount of suspended 
particles in the air (dust); and  

the characteristics of the specific PV panel model that is selected for the 
Project including the size and internal composition.  

Solaire Direct must complete the technical analysis outlined above, and use 
this information to compile a detailed Site layout which complies with both 
the preferred PV Footprint assessed in the EIA, as well as the relevant buffer 
zones and “no-go” areas identified. 



ENVIRONMENTAL RESOURCES MANAGEMENT SOLAIRE DIRECT DRENNAN EMP  

DATE:  SEPTEMBER 2013  

19 

3.2.3 Permit Requirements 

Activities undertaken during Site preparation, construction and operation 
may require additional permits, over and above the Environmental 
Authorisation.  Solaire Direct is responsible for ensuring that they hold the 
necessary permits in order to comply with national and local regulations.  
Additional permit requirements that may be required are described below.   

Water Use 

Licensing procedures that must be followed for particular “water uses” 
relevant to solar facilities and associated road construction include the 
following: 
 

Taking of water from a water resource, including a water course, surface 
water, estuary or aquifer (i.e. borehole); 

altering the bed, banks, course or characteristics of a water course; and/or 

impeding or diverting of a flow in a water course. 

Under the National Water Act (No 36 of 1998), either a General Authorisation 
or a Water Use Licence may be required for the project. 
 

3.2.4 Tender Documentation 

Solaire Direct shall ensure that this EMPr is included within the tender 
documents for all Contractors tendering to undertake any aspects of the 
construction phase of the project.  Costs of compliance with the EMPr must be 
adequately allowed for in the adjudication of tenders. 

3.2.5 Additional Pre – Construction Requirements 

Notify all registered I&APs and key stakeholders of the opportunity for 
appeal of the Environmental Authorisation. 

Notify DEA prior to commencement of construction. 

A Health and Safety Plan must be developed prior to the commencement 
of construction, to identify and avoid work-related accidents. 

Solaire Direct should establish a recruitment and procurement policy 
which sets reasonable targets for the employment of South African and 
local residents /suppliers.  All Contractors should be required to procure 
goods and services and recruit labour in terms of Solaire Direct’s 
Recruitment and Procurement Policy. 

A Code of Conduct must be developed for all workers (Solaire Direct and 
Contractors including their workers) directly related to the project.  The 
objective of the code of conduct is to limit, where possible, social ills 
brought about by the construction and operation of the PV power facility. 
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3.3 PRE-CONSTRUCTION PLANNING PHASE 

In order to ensure compliance with environmental legislation and best 
practice guidelines, the following actions are applicable to the pre-
construction planning phase for the PV power facility.  The persons 
responsible for implementation of the actions are listed in the table below, the 
majority of which are the responsibility of Solaire Direct.  
 
Key activities during the pre-construction planning phase will include: 
 

Pre-construction monitoring; 
Notification of DEA of final layout (if required) and additional mitigation 
/ management measures, where needed; 
Drafting of subsidiary plans, policies and procedures; 
Developing with the Contractor the following: 

A Site Layout Plan, 
Method Statements. 

 
These activities are described in more detail in the matrix below. 



 

 

PRE-CONSTRUCTION PLANNING PHASE  
Aspect Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for 

Monitoring 
Responsibility Frequency & Timing 

# Description of 
Aspect 

# Commitment / Actions Required / Key Controls 

1. Stakeholder 
engagement 

Notify all registered 
Interested and Affected 
Parties of Environmental 
Authorisation (EA). 
 

1.1 
 

Notify all registered I&APs and key stakeholders of the opportunity for 
appeal of the Environmental Authorisation. 

Notices sent to 
relevant parties on 
the stakeholder 
database. 
List of those to 
whom it was sent 
on file. 
 

ERM 
 

Within the number of 
DEA-required days 
from the issuing of 
the Environmental 
Authorisation. 
 

2. Permit 
Requirements 

Ensure compliance with 
legal and other permitting 
requirements. 
 

2.1 Ensure that all relevant legal requirements have been met. Permits 
 

Solaire Direct 
 

Prior to construction 
 

3. Finalisation of 
EMPr and 
Contractor 
Compliance 
Standards 

Update EMPr with EA 
conditions and other 
mitigation measures from 
monitoring. 
 

3.1 Incorporate additional mitigation measures specified by DEA in the EA 
into the EMPr and Contractor Compliance Standards. 

EMPr and 
Contractor 
Compliance 
Standards 
 

Solaire Direct 
 

Prior to construction 
 

4. Notification to 
DEA: Director of 
Compliance 
Monitoring 

Ensure that DEA are 
notified of commencement 
date. 

4.1 
 

Notify DEA prior to commencement of construction. Proof of 
communication 
 
 

Solaire Direct 
 

14-days in advance of 
commencement of 
construction. 

Keep DEA informed of any 
aspects of non-compliance 
with EMPr or EA 

4.2 Notify DEA with reasons if any provisions of the EMPr or EA cannot be 
implemented, and provide alternative  

DEA notification Solaire Direct Prior to construction 

Keep DEA informed of 
current contact details of 
applicant. 

4.3 Notify DEA of any change of contact details of the applicant DEA notification Solaire Direct Prior to construction 

Keep DEA informed of 
contact details of ECO 

4.4 Submit the name and contact details of the appointed ECO prior to 
construction 

DEA notification Solaire Direct Prior to construction 

5. Subsidiary Plans Develop Subsidiary Plans to 
minimises environmental 
and social risks  

5.1 The following subsidiary plans may be required prior to construction: 
Health and Safety Plan  
Traffic Management Plan 
HIV Policy and Awareness Plan 
Rehabilitation Plan 
Policy for assessing all damages and losses 
Recruitment Policy 
Procurement Policy 
Code of Conduct  
Grievance Procedure 
Waste Management Plan 
Community Engagement Plan 

Subsidiary plans Solaire Direct Prior to construction 
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Aspect Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for 

Monitoring 
Responsibility Frequency & Timing 

# Description of 
Aspect 

# Commitment / Actions Required / Key Controls 

 
These are referred to below, where relevant. 

6. Health and Safety Ensure the health and safety 
of site personnel during 
construction.   

6.1  A Health and Safety Plan must be developed prior to the 
commencement of construction to identify and avoid work related 
accidents.  This shall include: 

Safety zones from residences, roads, rights of way. 
Chemical ablution facilities. 

 

Health and Safety 
Documentation 
 

Solaire Direct Prior to construction 

7. Procurement of 
Services and 
Tender 
Procedures 

Ensure that procurement of 
local, regional and national 
services is maximised: 

7.1 
 
 
 
7.2 
 
7.3 
 
 
7.4 
 
 
 
 
7.5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.6 
 
 

Establish a procurement policy which sets reasonable targets for the 
procurement of goods and services from South African residents 
/suppliers, particularly local residents as far as possible. 

Procurement should advertise tenders in local and national newspapers. 

Procurement processes should identify and invite bids from local 
suppliers. 

Adopt transparent adjudication process for local suppliers. 

The conditions of the contract between Solaire Direct and the 
subcontractor will include requirements for local Enterprise 
Development addressing the following identified opportunities: 

Electrical system: there will be a requirement for the electrical 
contractor to make use of local electrical companies for certain 
elements of the installation of the electrical system.  The 
requirement will be for a minimum of 5 percent of the subcontract 
value to be spent on local enterprises. 
Security: there will be a contractual requirement for the security 
service contractor to subcontract the provision of local security 
staff to a local company.  If such a company does not exist, then the 
requirement will be for the security service contractor to establish 
such a subcontractor.  The requirement will be for a minimum of 
25 percent of the subcontract value to be spent on local enterprises. 

Solaire Direct will include requirements for local employment in the 
contracts that they establish with subcontractors and require that all 
contractors recruit in accordance with the Solaire Direct recruitment 

Procurement policy  
 
 
 
Local and national 
advertisements 
Invited bids from 
local suppliers  
 
Demonstrate 
transparent process 
of adjudicating 
tenders 
 
Percentage targets 
for local Enterprise 
Development are 
met 

Solaire Direct Prior to construction 
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Monitoring 
Responsibility Frequency & Timing 

# Description of 
Aspect 

# Commitment / Actions Required / Key Controls 

 
 
7.7 
 
 
 
 
7.8 
 
 
 
7.9 
 
 
 
7.10 

policy and RFP documents. 

Solaire Direct will work with the Local Municipality, community 
representatives and NGOs to identify suppliers with the appropriate 
level of capacity to supply goods and services over the operational 
lifetime of the project (specifically BBBEE companies). 

Solaire Direct will offer assistance to local companies to ensure that 
barriers to entry are reduced, for example by assisting companies to 
complete the required tender documents. 

Solaire Direct to work closely with the suppliers to provide the requisite 
training to the workers.  The training provided will focus on 
development of local skills.  
 
Solaire Direct to ensure that the appointed project contractors and 
suppliers have access to Health, Safety, Environmental and Quality 
training as required by the Project.  This will help to ensure that they 
have future opportunities to provide goods and services to the sector. 
 

8. Employment & 
Recruitment 

Ensure that employment of 
local people is maximised  

8.1 
 
 
 
 
 
 
 
 
 
 
 
8.2 
 
 
 
8.3 
 
 
 
 

Solaire Direct will work closely with the relevant local authorities, 
community representatives and NGOs to ensure the use of local labour 
is maximised.  This should include: 

sourcing and using available skills/ employment databases that 
the local authorities may have; 
where no database is available,  Solaire Direct to establish a 
database in consultation with the Inxuba Yethemba Local 
Municipality (IYLM), community representatives and NGOs (this 
database will be shared with contractors); and 
advertising employment opportunities through the Local 
Municipality and using local media. 

 
Ensure that the appointed project contractors and suppliers have access 
to Health, Safety, Environmental and Quality training as required by the 
project.   

Solaire Direct will establish a recruitment policy which will set 
reasonable targets for the employment of local residents from the IYLM.
The policy will be aligned with the requirements of the DoE as 
stipulated in the RFP Documents and, where possible, Solaire Direct 
will strive to exceed these requirements.   

Database of local 
skills used to recruit 
local labour; job 
advertisements 
 
 
 
 
 
 
 
 
Proof of HSE 
training 
 
 
Meet targets for 
local recruitment 
 
 
 

Solaire Direct Prior to construction 
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# Description of 
Aspect 

# Commitment / Actions Required / Key Controls 

 
8.4 
 
 
 
8.5 
 
 
 
 
 
8.6 
 
 
 

The Recruitment Policy will also promote the employment of women to 
ensure that gender equality is attained as defined in the Employment 
Equity Act (No 55 of 1998). 
 
Solaire Direct will notify identified representatives of the Local 
Municipality of the specific jobs and the skills required for the project.  
This will give the local population time prior to the commencement of 
construction to attain the relevant skills/qualifications to be employable 
on the project.  
 
Solaire Direct will initiate training and skills Development programmes 
prior to the commencement of construction, as a means of ensuring that 
members of the local workforce are up-skilled and can be employed on 
the project. 

 
Recruitment Policy 
 
 
 
Proof of notification 
of municipality 
representatives for 
jobs 
 
 
Training material 
and records 
 
 

9. Social Ills and 
disruption 

To limit, where possible, 
social ills brought about by 
the construction and 
operation of the renewable 
energy facility 

9.1 
 
 
9.2 
 
 
9.3 
 
 
9.4 
 
 
9.5 

Develop an induction programme, including a Code of Conduct, for all 
workers.   

All workers will agree to the Code of Conduct and be aware that 
contravention of the Code could lead to dismissal. 

A Grievance Procedure will be established whereby complaints are 
recorded and responded to.  
 
A HIV Policy and Awareness Plan must be developed and 
implemented.  
 
Ensure contractor does not undertake recruitment at the Site (to avoid 
work-seekers camping and queuing at the Site). 
 

Code of Conduct 
 
 
Code of Conduct 
 
 
Grievance 
Procedure 
 
HIV Policy 
 

Solaire Direct Prior to construction 

10. Property Prices 
and Desirability 
of Property 

Minimise the negative 
impacts on property prices. 
 

10.1 
 
 
10.2 
 
 
10.3 
 
 

Design the Site layout in a manner that limits the PV Footprint and all 
associated infrastructure. 

Prepare a site Rehabilitation Plan that will be implemented post 
construction and as part of the decommissioning phase. 

All directly affected and neighbouring farmers will be able to lodge 
grievances with Solaire Direct using the Grievance Procedure. 

Site Layout Plan  
 
 
Rehabilitation Plan 
 
 
Grievance 
Procedure 

Solaire Direct Prior to construction 

11. Traffic Impact Minimise negative effects 11.1 Solaire Direct will develop a Traffic Management Plan including strict Traffic Management Solaire Direct Prior to construction 



 

 

PRE-CONSTRUCTION PLANNING PHASE  
Aspect Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for 

Monitoring 
Responsibility Frequency & Timing 

# Description of 
Aspect 

# Commitment / Actions Required / Key Controls 

associated with the increase 
in traffic. 
 

 
 
 
 
11.2 
 
 

controls over driver training, vehicle maintenance, speed restrictions, 
appropriate road safety signage, and vehicle loading and maintenance 
measures. 

All necessary transportation permits will be applied for at this stage and 
obtained from the relevant authorities, including permits for abnormal 
loads if relevant.  Oversee development of permits required by 
contractors. 

Plan  
 
 
 
Transport Permits 

 
 

 

12. Waste and 
effluent 

Prevent soil and/or 
groundwater contamination 
from waste and effluent. 

12.1 
 
 
12.2 
 
 
 
 
12.3 
 
 

A suitable area for waste skips must be selected, away from drainage 
lines.  

A suitable area for the temporary waste storage areas and secure waste 
skips must be selected, away from drainage lines, and included in the 
final Site layout plan with approval by the Environmental Control 
Officer (ECO).  
 
A Waste Management Plan (WMP) for the Project will be developed.  
This will follow the principles of waste minimisation at source, 
segregation for reuse, recycling, treatment or disposal. 

Site Layout Plan 
 
 
 
 
 
 
 
WMP in place 

Solaire Direct Prior to construction 

13. Soil compaction 
and erosion 

Minimise soil compaction 
and erosion 

13.1 
 
 
 
13.2 
 
 

Workers are to use existing farm tracks as far as possible.  If vehicles 
must leave the road, they should utilize a single track and should not 
take multiple paths.   

Maintain adequate breadth and width below panels and supports so as 
not to trap debris. Protect disturbed surfaces against erosion. 

Site Layout Plan Solaire Direct Prior to construction 

14. Surface water 
runoff 

Minimise erosion 14.1 
 
 
 
14.2 

Keep open any drainage lines or hydraulic corridors identified 
traversing the site, especially immediately below the culvert outlets (at 
the railway). 

Should the drainage lines not be avoided, maintain adequate breadth 
and width below panels and supports so as not to trap debris. 

Site Layout Plan Solaire Direct Prior to construction 

15. Loss of 
Vegetation 

Minimise impacts 
associated with vegetation 
loss 

15.1 
 
 
15.2 
 
15.3 
 

Mow the vegetation down to the required height rather than using 
destructive clearing methods, where possible. 

Avoid placing solar infrastructure in close proximity to drainage lines. 

Sensitive areas as demarcated on the ecological sensitivity map in the 
EIR will be avoided as far as possible, and where these areas must be 
traversed by roads or infrastructure, specific precautions should be 

ECO Report 
 
 
Site Layout Plan 
 
Ecological 
Sensitivity Map 

Solaire Direct Prior to construction 
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# Commitment / Actions Required / Key Controls 

taken to ensure that impacts are minimized.  
16. Faunal Impacts Minimise impacts to onsite 

fauna 
16.1 
 
 
16.2 
 

Measures to minimise habitat loss described above should be 
implemented to minimise impacts to fauna.   

Security fencing surrounding the site should be constructed so as to 
allow the free movement of small animals, especially during the 
construction phase when animals may need to leave the site.   

Site Layout Plan  
 
 

Solaire Direct Prior to construction 

17 Avifauna Impacts Minimise  impacts on 
avifauna 

17.1 
 
 
17.2 
 
 
 
 
17.3 
 
 
 
 
17.4 
 
 
 
 

Pre-construction review of all transmission infrastructures for bird-
friendly design features. 

Undertaken a Site survey immediately before the start of construction 
by an appropriately qualified ornithologist to determine if and where 
any priority species are roosting or nesting in close proximity to the 
inclusive development area. 
 
Ensure that no development is planned for any areas known to contain 
breeding or roosting Sites or priority species, and ensure that all the 
wetland and vlei areas are buffered against any development or 
disturbance as per the ecologically sensitive no-go areas 

A set of at least eight walk-transect routes, each of at least 500 m in 
length, should be established in areas representative of all the avian 
habitats present within a two kilometres radius of centre of the Site.  
Each of these should be walked at least once every two months over the 
six months preceding construction.  The transects should be walked 
after 06h00 and before 09h00, and the species, number and 
perpendicular distance from the transect line of all birds seen should be 
recorded for subsequent analysis and comparison.  

Site Layout Plan  
 

Solaire Direct Prior to construction 

18. Refuse disposal Ensure correct disposal of 
waste products 

18.1 
 
18.2 
 

Refuse removal agreement entered with Council or private contractor. 

Provision of suitable waste disposal containers at operations and 
maintenance buildings. 
 

Visual inspection Solaire Direct/ 
Appointed 
Representative 
 
 

Prior to construction 

19. Visual Impacts Minimise visual impacts 19.1 
 
 
 
19.2 
 

Surface disturbance for internal compacted gravel roads and temporary 
construction camp should be minimized and erosion control and dust 
suppression undertaken to minimize exposed soil. 

Disturbance of areas of indigenous vegetation should be minimized and 
disturbed areas should be prioritized for construction facilities. 

Site Layout Plan  
and building 
designs 
 
 
 

Solaire Direct Prior to construction 



 

 

PRE-CONSTRUCTION PLANNING PHASE  
Aspect Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for 

Monitoring 
Responsibility Frequency & Timing 

# Description of 
Aspect 

# Commitment / Actions Required / Key Controls 

 
19.3 
 
 
 
19.4 
 
 
19.5 
 
19.6 
 
 
 
19.7 
 
 
19.8 
 
19.9 
 
 
 
19.10 
 
 
 

Signage related to the enterprise are to be discrete and confined to the 
entrance gates. No other corporate or advertising signage, particularly 
billboards or flags, to be permitted.  
 
Visual buffer zones from the N10, district roads, the rail line and farm 
boundaries have been recommended and applied to the layout.  
 
All cables should be located underground as far as possible. 
 
The substations, gatehouses and maintenance and storage buildings 
should be grouped as far as possible to avoid the scatter of buildings in 
the open landscape. 

The design of the buildings should be compatible in scale and form with 
rural buildings, such as farm barns, in the surrounding area. 

All yards and storage areas to be enclosed by masonry walls or screens. 

The colour of the solar array structures, such as the supports and the 
rear of the panels, should be carefully selected, and to be in the dark 
grey or green range, to minimise visibility and avoid reflectivity. 
 
External lighting should be confined to the substation and maintenance 
areas. Lights should be low-level and fitted with reflectors to avoid light 
spillage. 
 

 
 
 
 
 
 

20. Archaeology, 
Palaeontology 
and Cultural 
Heritage Impacts 
 

Minimise  archaeology, 
palaeontology and cultural 
Heritage impacts 
 

20.1 
 
 
20.2 
 
 

The Project should not be visible from the Transnet railway line. Other 
considerations include visibility from the N10.  

The PV Footprint will avoid the Kraal and Grave Sites through the 
application of a 10m buffer zone around these sites.  

ECO Report  
 
 
Site Layout Plan  
 

Solaire Direct Prior to construction 
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4 CONSTRUCTION ENVIRONMENTAL MANAGEMENT PROGRAMME 
(CEMPR) 

4.1 SCOPE 

This Specification covers the requirements for controlling the impact on the 
environment of all construction activities for the Drennan Photovoltaic (PV) 
Power Facility.  All construction activities shall observe the requirements of 
this specification as well as any relevant environmental legislation and in so 
doing shall be undertaken in such a manner as to minimise impacts on the 
natural and social environment. 
 
 

4.2 APPLICATION 

This Specification contains clauses that are generally applicable to the 
undertaking of civil engineering works in areas where it is necessary to 
impose pro-active controls on the extent to which the construction activities 
impact on the environment.  The roles and responsibilities in terms of the 
application and implementation of this Specification have been outlined in 
Section 2  above. 
 
 

4.3 METHOD STATEMENTS 

Any Method Statement required by the Engineer or the Environmental 
Specification shall be produced within such reasonable time as the Engineer 
shall specify or as required by the Specification.  The Contractor shall not 
commence the activity until the Method Statement has been approved and 
shall, except in the case of emergency activities, allow a period of two weeks 
for approval of the Method Statement by the Engineer.  Such approval shall 
not unreasonably be withheld. 
 
The Engineer or ECO may request a Method Statement for any activity they 
believe may impact on the environment.  The Engineer in consultation with 
the ECO may also require changes to a Method Statement if the proposal does 
not comply with the Specification or, if in the reasonable opinion of the 
Engineer, the proposal may result in, or carry a greater than reasonable risk of, 
damage to the environment in excess of that permitted by the Specifications. 
Approved Method Statements shall be readily available on the site and shall 
be communicated to all relevant personnel.  The Contractor shall carry out the 
Works in accordance with the approved Method Statement.  Approval of the 
Method Statement shall not absolve the Contractor from any of his/her 
obligations or responsibilities in terms of the Contract. 
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The following Method Statements shall be provided by the Contractor and 
submitted to the Engineer and ECO at least 7 working days before site 
establishment: 
 

4.3.1 Temporary Construction Camp and Site Division  

The location, layout and method of establishment of the temporary 
construction camp (including all buildings, offices, lay down yards, vehicle 
washing areas, fuel storage areas, batching areas and other infrastructure 
required for the construction of the project). 
 

4.3.2 Vegetation Clearing  

Method of vegetation clearing during site establishment and disposal 
procedure for cleared material. 
 

4.3.3 Topsoil  

Method of clearing topsoil and location of topsoil stockpiles including erosion 
protection. 
 

4.3.4 Access/Haul Routes 

Details, including a drawing, showing where and how the access points and 
routes will be located and managed, including traffic safety measures. 
 

4.3.5 Fuel Storage and Use  

The design, location and construction of the fuel storage area, for the filling 
and dispensing from storage tanks and management of drip trays. 
 

4.3.6 Solid Waste Management  

Expected solid waste types, quantities, methods of recycling to be employed, 
monitoring and record keeping procedures, staff responsible for the oversight 
of waste management and recycling and frequency of collection and disposal 
of the non-recycled component, as well as location of disposal sites.  
 

4.3.7 Contaminated Water 

Methods of minimising, controlling, collecting and disposing of contaminated 
water. 
 

4.3.8 Hazardous Substances 

Details of any hazardous substances / materials to be used, together with the 
transport, storage, handling and disposal procedures for the substances.   
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4.3.9 Cement and Concrete Batching 

Location, layout and preparation of cement/ concrete mixing areas including 
the methods employed for the mixing of concrete, and particularly the 
containment of runoff water from such areas, as well as the method of 
transportation of concrete. 
 

4.3.10 Emergency Procedures  

Emergency procedures for fire and accidental leaks and spillages of hazardous 
substances (including fuel and oil). Include details of risk reduction measures 
to be implemented, such as fire fighting equipment, fire prevention 
procedures and spill kits (materials and compounds used to reduce the extent 
of spills and to breakdown or encapsulate hydrocarbons). 
 
Other Method Statements required by the Engineer and ECO during the 
course of construction are to be provided by the Contractor a minimum of 14 
working days prior to commencement of the works or activities to which they 
apply (these activities may not commence on site before these Method 
Statements have been approved except in the case of emergency activities). 
 

4.3.11 Erosion and Sedimentation Control  

The proposed methods of Sedimentation and Erosion Control for bulk 
earthworks in particular and the remainder of the construction period, in 
order to ensure the prevention of sedimentation of water courses and storm-
water infrastructure. 
 
 

4.4 SITE ESTABLISHMENT 

4.4.1 Site Division 

The Contractor shall restrict all his activities, materials, equipment and 
personnel to within the area specified, and shall restrict his activities to only 
those areas that are necessary to undertake the works. 
 
A Method Statement detailing the layout and method of establishment of the 
temporary construction camp, all buildings, offices, lay down areas, fuel 
storage areas, batching areas and other infrastructure required for the running 
of the project shall be submitted. 
 
Disturbed areas rather than pristine or intact landscape areas should 
preferably be used for the temporary construction camp. 
 

4.4.2 Site Demarcation 

The Contractor shall erect and maintain permanent and/ or temporary fences 
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of the type and in the locations directed by the Engineer.  Such fences shall, if 
so specified, be erected before undertaking designated activities. The 
temporary construction camp, material stores and lay-down areas should be 
screened and sited as far away as possible from the local roads. 
 

4.4.3 Site Clearance 

Topsoil  

If topsoil / top material shall be removed from areas cleared of vegetation, it 
will be retained for future landscaping use. Top material should exclude litter, 
building rubble, alien plant material or any other waste. All topsoil, and 
specifically any topsoil from areas which are likely to contain bulbs, must be 
stripped and stockpiled for re-use in landscaped areas. This will constitute at 
least a 300 mm layer.  
 
Topsoil shall be stored in areas demarcated by the ECO and Engineer and in 
piles not higher than 2 m, and may not be removed from the Site, or used for 
any purpose other than in the final landscaping of the Site. The stockpiles shall 
not be compacted or disturbed, and shall be domed at the top to promote 
runoff. The period between the stockpiling of topsoil and its utilization shall 
be as short as possible, and ideally the topsoil should be transferred to its 
intended site of use immediately following site clearance and stockpiling. This 
would also avoid double handling. 
 
 Stockpiles that are to be stored for less than three months should be covered 
with shade-cloth or geotextile fabrics or similarly suitable material to prevent 
erosion, and kept moderately moist in order to maintain the vitality of the soil.  
If stockpiles are to be stored for more than three months a protective 
vegetation layer must be established to cover topsoil stockpiles in order to 
protect them against erosion and desiccation.  The stockpile must be kept 
moist in order to maintain the vitality of the vegetation.  Vegetation may not 
consist of invasive alien vegetation, but must comprise grass or ground 
covers.  
 

4.4.4 Access Routes/ Haul Roads 

The Contractor shall control the movement of all vehicles including that of his 
suppliers so that they remain on designated routes, are distributed so as not to 
cause an undue concentration of traffic and that all relevant laws are complied 
with.  In addition, such vehicles shall be so routed and operated as to 
minimise disruption to regular users of the routes not on the site.  The vehicles 
of the Contractor and his suppliers shall not exceed a speed of 30 km/h on 
gravel or earth roads on site and within 500 m of the site. 
 
During construction, arrangements and routes for abnormal loads (if required) 
must be agreed in advance with the relevant authorities and the appropriate 
permit must be obtained for the use of public roads.   
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4.5 GENERAL REQUIREMENTS

4.5.1 Materials Handling, Use and Storage 

The Contractor shall ensure that any delivery drivers are informed of all 
procedures and restrictions (including "no go" areas) required to comply with 
the Specifications.  The Contractor shall ensure that these delivery drivers are 
supervised during off loading, by someone with an adequate understanding 
of the requirements of the Specifications. 
 
Materials shall be appropriately secured to ensure safe passage between 
destinations.  Loads including, but not limited to, sand, stone chips, fine 
vegetation, refuse, paper and cement, shall have appropriate cover to prevent 
them spilling from the vehicle during transit.  The Contractor shall be 
responsible for any clean-up resulting from the failure by his employees or 
suppliers to properly secure transported materials. 
 
All manufactured and/ or imported material shall be stored within the 
Contractor's temporary construction camp.  All lay down areas outside of the 
temporary construction camp shall be subject to the Engineer's approval.  
 
All building materials should be stored at least 50 m away from aquatic 
ecosystems and the areas bunded appropriately such that there will be no 
runoff from these areas towards aquatic systems.   All building materials 
should be removed after construction. 
 

4.5.2 Fuel (Petrol and Diesel) and Oil  

All fuel is to be stored within a demarcated area in the Contractor’s temporary 
construction camp.  No refuelling of vehicles or machinery is to take place 
outside of this demarcated area unless authorised by the Engineer.  The 
Engineer shall be advised of the area that the Contractor intends using for the 
storage of fuel. 
 
The Contractor shall ensure that all liquid fuels (petrol and diesel) are stored 
in tanks with lids, which are kept firmly shut.  Only empty and externally 
clean tanks may be stored on the bare ground.  All empty and externally dirty 
tanks shall be sealed and stored in an area where the ground has been 
protected.   
 
Tanks containing fuels shall be situated on a smooth impermeable surface 
(plastic or concrete) base with a bund (if plastic, it must have sand on top to 
prevent perishing) to contain any possible spills and prevent infiltration of 
fuel into the ground.  The impermeable lining shall extend to the crest of the 
bund and the volume inside the bund shall make up 110 percent of the total 
capacity of all the storage tanks.   
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The floor of the bund shall be sloped towards an oil trap or sump to enable 
any spilled fuel to be removed.  An Enretech or similar hydrocarbon 
absorption/remediation product approved by the ECO shall be installed in 
the sump to reduce the risk of pollution.  Bulk fuel storage and bunded areas 
shall have overhead cover to prevent rain from entering the bunded area.   
The Contractor shall keep fuel under lock and key at all times.  
 
If fuel is dispensed from 200 litre drums, the proper dispensing equipment 
shall be used, and the drum shall not be tipped in order to dispense fuel.  The 
dispensing mechanism used to dispense fuel from the drums shall be stored in 
a waterproof container when not in use. 
 
During fuel tanker delivery, the tanker driver must be present at all times 
during offloading of product.  An emergency cut-off switch must be installed 
to immediately stop fuel delivery should an accident occur.  An anti-flash 
nozzle must be installed at the end of the vent pipe with a fuel dispenser 
equipped with an automatic cut-off switch to prevent fuel tank overfills. 
 
No smoking shall be allowed in the vicinity of the stores.  Symbolic safety 
signs depicting “No Smoking”, “No Naked Lights” and “Danger” are to be 
provided, and are to conform to the requirement of SABS 1186.  The volume 
capacity of the tank shall be displayed.  The product contained within the tank 
shall be clearly identified using the emergency information system detailed in 
SABS 0232 part 1.  Any electrical or petrol-driven pump shall be equipped and 
positioned, so as not to cause any danger of ignition of the product. 
 
Areas for storage of fuels and other flammable materials shall comply with 
standard fire safety regulations and may require the approval of the 
Municipal Fire Prevention Officer. 
 
The Contractor shall ensure that there is adequate fire-fighting equipment at 
the fuel stores. 
 
Where reasonably practical, vehicles and equipment shall be refuelled at a 
designated re-fuelling area or at the workshop as applicable.  If it is not 
reasonably practical then the surface under the temporary refuelling area shall 
be protected against pollution and drip trays used to the reasonable 
satisfaction of the Engineer prior to any refuelling activities.  The Contractor 
shall ensure that there is always a supply of appropriate material readily 
available to absorb/ breakdown and where possible be designed to 
encapsulate minor hydrocarbon spillage.  The quantity of such materials shall 
be able to handle a minimum of 200 litres of hydrocarbon liquid spill.  This 
material must be approved by the Engineer prior to any refuelling or 
maintenance activities. 
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4.5.3 Solid Waste Management  

For the purposes of these Environmental Specifications, solid waste includes 
all debris and waste (e.g. litter, food waste, hardware discards, vegetation and 
tree stumps, building rubble, etc.), including hazardous waste (e.g. oils) 
resulting from any construction activities on site. 
 
The Contractor shall be responsible for the establishment of a waste control 
system (Waste Management Plan) that is acceptable to the Engineer and ECO, 
and a method statement is required in this regard.  The contractor shall keep 
detailed records of all waste removed from site, together with proof of 
recycling or legal disposal at a registered landfill site (disposal certificates).   
No refuse or waste material will be disposed of by burying on site. 
 
Refuse Control  

The Contractor shall provide labourers to clean up the Contractor's temporary 
construction camp and working areas on a daily basis.  
 
Litter and waste materials (excluding rubble and hazardous waste materials) 
shall be disposed of into scavenger- and weather-proof bins.  The Contractor 
shall provide sufficient bins with lids on site to store the waste produced on a 
daily basis.  In order to facilitate recycling it is recommended that a number of 
bins be provided at each location, and that such bins be clearly marked 
according to the category of waste being recycled (e.g. paper, metals, plastics, 
glass, etc.)  Bins shall not be allowed to become overfull and shall be emptied 
a minimum of once daily.  The waste may be temporarily stored on site in a 
central waste area that is weatherproof and scavenger-proof, and which the 
Engineer has approved.  The Contractor shall then remove the refuse collected 
from the Site at least once a week.  Any refuse not being re-cycled must be 
disposed of at a registered waste disposal facility. 
 
The Contractor shall ensure that waste and surplus food, food packaging and 
organic waste are not deposited by employees anywhere on the site except in 
refuse bins.     
 
Empty Cement Bags 

Empty cement bags must be collected from the construction area by the end of 
every day and before rain events and shall be stored in bins that are either 
placed under cover or fitted with lids.  This prevents the bags getting wet and 
the cement powder leaching into the environment. 
 
Hazardous Waste 

Petroleum, chemicals, and other harmful and hazardous wastes are to be 
stored in enclosed and bunded areas.  The location of these sites is to be 
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approved by the Engineer and the ECO.  These wastes shall be disposed of at 
a registered hazardous waste disposal site.  The Contractor shall submit copies 
of receipts from such waste disposal sites to the Engineer and ECO as proof of 
proper disposal.  The storage, handling and disposal of hazardous waste is 
also controlled through other relevant legislation which must be complied 
with, e.g. the Occupational Health & Safety Act. 
 
Builders rubble 

The Contractor shall provide labourers to clean up the Contractor's camp and 
working areas of rubble generated in the course of construction work, at least 
once a week. 
 
Rubble shall be temporarily stockpiled in a waste skip or a central stockpile.  
Any rubble not being recycled (e.g. sent for crushing) or reused shall be 
removed from the Site to an approved landfill site as soon as it constitutes a 
practical load for removal and before temporary closure of the site (e.g. over 
builders holidays). No plastics, shrink wrap, paint buckets or any other debris 
that does not constitute clean building rubble, shall be stored at such stockpile 
sites.   
 

4.5.4 Ablution Facilities 

Washing, whether of the person or of personal effects, and acts of excretion 
and urination are strictly prohibited other than at the facilities provided. 
Latrine and ablution facilities and first-aid services shall comply with the 
regulations of the local authority concerned and shall be maintained in a clean 
and sanitary condition to the satisfaction of the Engineer. 
 
The Contractor shall provide suitable sanitary arrangements at the 
Contractor’s temporary construction camp and approved points around the 
designated work area to allow easy access for all employees on the Site.  
Project staff are not permitted to commence with work on the Site without 
suitable toilet facilities being available for them.  
 
Sanitary facilities shall be located within 100 m from any point of work, but 
not closer than 50 m to any water body.  One chemical toilet is to be provided 
on site for every 15 contract personnel at each working area.  These toilets 
must have doors and locks and shall be secured to prevent them blowing 
over.  Toilet paper shall be provided. 
 
The Contractor shall ensure that suitable sanitation facilities are provided for 
or by all his sub-contractors on the Site.  
 
Toilets are to be emptied prior to builders’ holidays.  The contractor shall 
ensure that no spillage occurs when the toilets are cleaned or emptied and that 
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the contents are removed from the Site.  Discharge of waste from toilets into 
the environment and burial of waste is strictly prohibited. 
 
The Contractor shall keep the toilets in a clean, neat and hygienic condition.  If 
the Contractor fails to provide and/or maintain all site sanitation facilities in a 
clean and hygienic condition, the Engineer may order the Contractor to 
suspend any or all work on the Site until these requirements are met.  No 
payment shall be made for any delays or disruption of the Works caused 
thereby nor shall extensions of time be granted for such delays. 
 

4.5.5 Eating Areas 

The Contractor shall designate eating areas to the approval of the Engineer, 
which shall be clearly demarcated. Sufficient bins, as specified in 4.5.3, shall be 
present in this area. Any cooking on site shall be done on well maintained gas 
cookers with fire extinguishers present.   
 

4.5.6 Drinking Water 

The Contractor shall ensure that drinking water is available for all staff on the 
Site.  If no potable water source is available, then the Contractor shall import 
drinking water to the Site.    
 

4.5.7 Contaminated Water 

Potential pollutants of any kind and in any form shall be kept, stored, and 
used in such a manner that any escape can be contained and the water table 
not endangered.  Water containing such pollutants as cements, concrete, lime, 
chemicals, fuels and hydrocarbons shall be contained and discharged into an 
impermeable storage facility for removal from the site or for recycling.  This 
particularly applies to water emanating from concrete batching plants and 
concrete swills, and to runoff from fuel depots, workshops and truck washing 
areas. 
 
Wash down areas shall be placed and constructed in such a manner so as to 
ensure that the surrounding areas are not polluted.  The Contractor shall 
notify the Engineer immediately of any pollution incidents on the Site.  If 
construction areas are to be dewatered (e.g. after rains), this water must first 
be pumped into a settlement area, and not directly into a natural ecosystem. 
 
A Method Statement shall be required for all wash areas where hydrocarbon 
and hazardous materials or other pollutants are expected to be used.  This 
includes, but is not limited to, vehicle washing, workshop wash bays and 
paint equipment cleaning.  Wash areas for domestic use shall ensure that the 
disposal of contaminated “grey” water is sanctioned by the Engineer.  
   



 

ENVIRONMENTAL RESOURCES MANAGEMENT SOLAIRE DIRECT DRENNAN EMP  

DATE:  JULY 2012  REV 1.0 

37 

4.5.8 Hazardous Substances 

Hazardous chemical substances (as defined in the Regulations for Hazardous 
Chemical Substances) used during construction shall be stored in secondary 
containers.  The relevant Material Safety Data Sheets (MSDS) shall be available 
on the Site.  Procedures detailed in the MSDS shall be followed in the event of 
an emergency situation. 
 
If potentially hazardous substances are to be stored on the Site, the Contractor 
shall provide a Method Statement detailing the substances/ materials to be 
used, together with the storage, handling and disposal procedures of the 
materials.  
 
No paint products and chemical additives and cleaners such as thinners and 
turpentine, may be disposed of on the Site. Brush / roller washing facilities 
shall be established to the satisfaction of the Engineer.  A Method Statement, 
approved by the Engineer, is required for such washing activities. 
 

4.5.9 Site Structures 

The Contractor shall supply and maintain adequate and suitable sheds for the 
storage of materials.  Sheds for the storage of materials that may deteriorate or 
corrode if exposed to the weather shall be weatherproof, adequately 
ventilated and provided with raised floors. 
 
All Site establishment components (as well as equipment) shall be positioned 
to limit visual intrusion on neighbours and the size of the area disturbed.  The 
type and colour of roofing and cladding materials comprising the Contractor's 
temporary structures shall be selected to reduce reflection.  The Contractor’s 
camp shall be fenced with a fence of at least 1.8 m high, and the camp area 
shall be screened via the attachment of shade cloth to the fence surrounding 
the site camp. 
 

4.5.10 Lights 

The Contractor shall ensure that any lighting installed on the site for his 
activities does not interfere with road traffic or cause a reasonably avoidable 
disturbance to the surrounding community or other users of the area. 
 

4.5.11 Workshop, Equipment Maintenance and Storage 

Where practical, all maintenance of plant on the Site shall be performed in the 
workshop.  If it is necessary to do maintenance outside of the workshop area, 
the Contractor shall obtain the approval of the Engineer prior to commencing 
activities. 
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The Contractor shall ensure that in his workshop and other plant maintenance 
facilities, including those areas where, after obtaining the Engineer's approval, 
the Contractor carries out emergency plant maintenance, there is no 
contamination of the soil or vegetation.  The workshop shall have a smooth 
impermeable floor either constructed of concrete or thick plastic covered with 
sufficient sand to protect the plastic from damage.  If constructed of concrete 
the floor shall be bunded and sloped towards an oil trap or sump to contain 
any spillages of substances (e.g. oil).  A Method Statement detailing the design 
and construction of the workshop must be submitted. 
 
When servicing equipment, drip trays shall be used to collect the waste oil and 
other lubricants.  Drip trays shall also be provided in construction areas for 
stationary plant (such as compressors) and for "parked" plant (such as 
scrapers, loaders, vehicles). 
 
All vehicles and equipment shall be kept in good working order and serviced 
regularly.  Leaking equipment shall be repaired immediately or be removed 
from the Site 
 
The washing of equipment shall be restricted to preventative maintenance 
requirements only.  All washing shall be undertaken in the workshop or 
maintenance areas, and these areas must be equipped with a suitable 
impermeable floor and sump/oil trap.  The use of detergents for washing 
shall be restricted to low phosphate and nitrate containing and low sudsing-
type detergents. 
 

4.5.12 Noise 

The Contractor shall limit noise levels (e.g. install and maintain silencers on 
machinery).  When working in any areas within audible distance of residents, 
the Contractor shall provide and use suitable and effective silencing devices 
for pneumatic tools and other plant that would otherwise cause a noise level 
exceeding 85 dB(A) during excavations and other work. 
   
Appropriate directional and intensity settings are to be maintained on all 
hooters and sirens. 
 
No amplified music shall be allowed on the Site.  The use of radios, tape 
recorders, compact disc players, television sets, etc., shall not be permitted 
unless the volume is kept sufficiently low as to avoid any intrusion on 
members of the public within range.  The Contractor shall not use sound 
amplification equipment on the Site unless in emergency situations.   
 
The Contractor’s attention is drawn to the Noise Regulations as promulgated 
in terms of the Environment Conservation Act and relevant Local Authority 
bylaws.  
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4.5.13 Environmental Awareness Training 

Environmental awareness training sessions shall be run for all personnel on 
the Site.  Two types of course shall be run, one for the Contractor's and 
Subcontractor's management and one for all site staff and labourers. Courses 
shall be run in the morning during normal working hours at a suitable venue 
provided by the Contractor.  All attendees shall remain for the duration of the 
course and sign an attendance register on completion that clearly indicates 
participant’s names, a copy of which shall be handed to the Engineer.  
 
All staff are to attend an initial presentation of approximately 45 minutes, and 
approximately half an hour a month thereafter for the duration of the contract 
shall be allowed for employees to attend any follow-up lectures, should such 
follow-up lectures be deemed necessary by the ECO.  In addition, all new staff 
and sub-contractors as well as employees that spend more than one day a 
week or four days in a month, to attend the environmental education session 
within one week of commencement of work on site.  The Contractor shall 
supply the ECO with a monthly report indicating the number of employees 
that will be present on site during the following month and any changes in 
this number that may occur during the month. 
 
No more than 30 people shall attend each course and the cost, venue and 
logistics for this/ these course/s shall be for the Developer’s responsibility.  
The ECO shall keep a register of all personnel attending the Environmental 
awareness training sessions. 
 
Notwithstanding the specific provisions of this clause, it is incumbent upon 
the Contractor to convey the sentiments of the EMPr to all personnel involved 
with the works.   
 
Training for management and foremen 

The environmental awareness training session for management shall include 
all management and foremen.  The session, which will be presented by the 
ECO, will be of approximately one-hour duration.  The initial session shall be 
undertaken not less than seven days prior to commencement of work on the 
Site.   Subsequent sessions shall be held as and when required. 
 
Training course for site staff and labour 

The environmental awareness training session for the Site staff and labour 
shall be presented by the ECO.  The course will be approximately 45 minutes 
long.  The course shall be run not more than seven days after commencement 
of work on site with sufficient sessions to accommodate all available 
personnel.   Subsequent sessions shall be held as and when required. 
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4.5.14 Contractor’s Environmental Officer 

The Contractor shall designate a permanent onsite employee as the 
Environmental Officer who shall be responsible for undertaking a daily Site 
inspection to monitor compliance with this Specification.  The Contractor 
shall submit the name of the Contractor’s Environmental Officer to the 
Engineer for his approval seven days prior to the date of the environmental 
awareness training course.  
 

4.5.15 "No go" Areas 

The demarcated buffer areas around the heritage sites, pans on the Site and 
other identified ecological sensitive areas are to be “no go” areas.  The 
Contractor shall ensure that, insofar as he has the authority, no person, 
machinery, equipment or material enters the "no go" areas at any time.   
 

4.5.16 Construction Personnel Information Posters 

The Contractor shall erect and maintain information posters for the 
information of his employees depicting actions to be taken to ensure 
compliance with aspects of the Specifications.  Such posters shall be erected at 
the eating areas and any other locations specified by the Engineer.   
 

4.5.17 Fire Control  

No fires may be lit on the Site.  Any fires which occur, shall be reported to the 
Engineer immediately.  Smoking shall not be permitted in those areas where it 
is a fire hazard.  Such areas shall include the workshop and fuel storage areas 
and any areas where the vegetation or other material is such as to make viable 
the rapid spread of an initial flame.  In terms of the Atmospheric Pollution 
Prevention Act, burning is not permitted as a disposal method. 
 
The Contractor shall appoint a Fire Officer who shall be responsible for 
ensuring immediate and appropriate actions in the event of a fire and shall 
ensure that employees are aware of the procedure to be followed.  The 
Contractor shall forward the name of the Fire Officer to the Engineer for his 
approval seven days prior to the date of the environmental awareness training 
course. 
 
The Contractor shall ensure that there is basic fire fighting equipment 
available on Site at all times.  
 

4.5.18 Concrete and Cement Work 

Cement powder has a high pH value.  Spillage of dry cement powder and 
concrete slurry will affect both soil and water pH adversely.  Careless 
handling of cement products resulting in spillage can have detrimental effects 



 

ENVIRONMENTAL RESOURCES MANAGEMENT SOLAIRE DIRECT DRENNAN EMP  

DATE:  JULY 2012  REV 1.0 

41 

on the surrounding environment.
 
The location of the batching area (including the location of cement stores and 
sand and aggregate stockpiles) shall be indicated on the Site layout plan and 
approved by the ECO.  A Method Statement indicating the layout and 
preparation of this facility is required in this regard.  
 
Cement is to be stored in a secure weatherproof location to avoid 
contamination of the environment. 
 
All runoff from batching areas shall be strictly controlled so that contaminated 
water does not enter storm water, or groundwater.  Plastering boards and 
mixing trays should be used at all mixing and supply points.  Cleaning of 
equipment and flushing of mixers shall not result in pollution of the 
surrounding environment. 
 
Suitable screening and containment shall be in place to prevent windblown 
contamination associated with bulk cement silos, loading and batching.  
All visible remains of excess concrete shall be physically removed to an 
approved Municipal waste site on completion of the plaster or concrete pour 
section and disposed of.   
 

4.5.19 Emergency Procedures 

The Contractor shall submit Method Statements covering the procedures for 
the following emergencies: 
 
Fire 
The Contractor shall advise the relevant authority of a fire as soon as one 
starts and shall not wait until he can no longer control it.  The Contractor shall 
ensure that his employees are aware of the procedure to be followed in the 
event of a fire. 
 
Accidental leaks and spillages  
The Contractor shall ensure that his employees are aware of the procedure to 
be followed for dealing with spills and leaks, which shall include notifying the 
Engineer and the relevant authorities.  The Contractor shall ensure that the 
necessary materials and equipment for dealing with spills and leaks is 
available on Site at all times.  Treatment and remediation of the spill areas 
shall be undertaken to the reasonable satisfaction of the Engineer.  In the event 
of a hydrocarbon spill, the source of the spillage shall be isolated, and the 
spillage contained.  The area shall be cordoned off and secured. 
 

4.5.20 Safety 

The Contractor shall at all times observe proper and adequate safety 
precautions on the Site.  Telephone numbers of emergency services, including 
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the local fire fighting service, shall be posted conspicuously in the Contractor's 
office near the telephone.  
 
No unauthorised firearms are permitted on the Site. 
  
The Occupational Health and Safety Act (No 85 of 1993) and in particular the 
requirements of the Construction Regulations issued in July 2003, must be 
complied with.  
 

4.5.21 Security 

With the possible exception of any security staff who may be required to be 
present overnight at the Contractor’s temporary construction camp, no 
personnel will be permitted to live on the Site.  Security staff must be 
provided with heating and cooking facilities (in order that they do not need to 
light fires), and access to toilet facilities and communication equipment. 
 
Any security lighting at the Contractor’s temporary construction camp is to be 
placed in such a way as to not cause a nuisance to residents of the area and 
traffic on adjacent roads. 
 

4.5.22 Community Relations 

The Contractor shall erect and maintain information boards in the position, 
quantity, design and dimensions specified.  Such boards shall include contact 
details for complaints by members of the public in accordance with details 
provided by the Engineer. 
 
All interactions with the surrounding community shall be undertaken in terms 
of the Community Engagement Plan developed by Solaire Direct in terms of 
Section 2.7.8 of this document.  
 
The Contractor shall keep a "Complaints Register" at the Site.  The Register 
shall contain all contact details of the person who made the complaint, and 
information regarding the complaint itself.  All grievances raised shall be dealt 
with in accordance with the Solaire Direct Grievance Procedure which is to be 
developed in accordance with section 2.7.8 of this document.   
 

4.5.23 Protection of Natural Features 

The Contractor shall not deface, paint, damage or mark any natural features 
(e.g. rock formations) situated in or around the Site for survey or other 
purposes unless agreed beforehand with the Engineer.  Any features affected 
by the Contractor in contravention of this clause shall be restored/ 
rehabilitated to the satisfaction of the Engineer. 
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The Contractor shall not permit his employees to make use of any natural 
water sources (e.g. springs, streams and open water bodies) for the purposes 
of swimming, personal washing and the washing of machinery or clothes.   
 

4.5.24 Protection of Flora and Fauna 

Except to the extent necessary for the carrying out of Project work, flora shall 
not be removed, damaged or disturbed nor shall any vegetation be planted.   
Trapping, poisoning and/ or shooting of animals is strictly forbidden.  No 
domestic pets or livestock are permitted on the Site during the construction 
phase.  Where the use of herbicides, pesticides and other poisonous 
substances has been specified, the Contractor shall submit a Method 
Statement. 
 

4.5.25 Erosion and Sedimentation Control 

The Contractor shall take all reasonable measures to limit erosion and 
sedimentation due to the construction activities.  Where erosion and/or 
sedimentation, whether on or off the Site, occurs despite the Contractor 
complying with the foregoing, rectification shall be carried out in accordance 
with details specified by the Engineer.  Where erosion and/or sedimentation 
occur due to the fault of the Contractor, rectification shall be carried out to the 
reasonable requirements of the Engineer.  
 
Any runnels or erosion channels developed during the construction period or 
during the maintenance period shall be backfilled and compacted.  
Stabilisation of cleared areas to prevent and control erosion shall be actively 
managed.  Consideration and provision shall be made for various methods, 
namely, brush-cut packing, mulch or chip cover, straw stabilising (at a rate of 
one bale/square metre and rotorvated into the top 100 mm of the completed 
earthworks), watering, soil binders and anti-erosion compounds, mechanical 
cover or packing structures (e.g. Hessian cover). 
 
Traffic and movement over stabilised areas shall be restricted and controlled, 
and damage to stabilized area shall be repaired and maintained to the 
satisfaction of the Engineer. 
 

4.5.26 Aesthetics 

The Contractor shall take reasonable measures to ensure that construction 
activities do not have an unreasonable impact on the aesthetics of the area.   
 

4.5.27 Dust Control 

The Contractor shall take all reasonable measures to minimise the generation 
of dust as a result of construction activities to the satisfaction of the Engineer 
and ECO.  Dust control measures may include the stabilization of disturbed 
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areas via the rotorvation of straw into the soil surface.  In extreme instances, 
the use of specific dust suppressant additives such as “Dustex” may be 
necessary in order to limit dust generation from haul roads. 
 
During high wind conditions, the Contractor shall comply with the Engineer’s 
instructions regarding dust-suppression measures.  The Engineer may request 
the temporary cessation of all construction activities where wind speeds are 
unacceptably high, and until such time as wind speeds return to acceptable 
levels. 
 

4.5.28 Pollution 

The Contractor shall take all reasonable measures to minimize any dust 
nuisance, pollution of streams and inconvenience to or interference with the 
public (or others) as a result of the execution of the Works. A method 
statement may be required in this regard as determined by the Engineer and 
ECO. 
 
If in emergency situations as mentioned above washing of vehicles and 
machinery is required on site, this should not take place within 50 m from any 
watercourse.  All machinery should be regularly checked for leaks.  No runoff 
shall enter any watercourse. 
 

4.5.29 Working Hours 

Working hours in terms of the planning approval shall be adhered to.  If 
works are to take place outside of normal working hours, the ECO and the 
Engineer are to be notified and disturbance to the surrounding residents or 
land users is to be prevented.  The Engineer will, where required, in turn 
notify the Local Authority of work done outside of normal working hours.  
 

4.5.30 Excavation and Trenching 

During excavation and trenching activities, care is to be taken to ensure that 
the stockpiling of top material is kept separate from sub-soils.  Top material 
thus saved is to be replaced as top material and is to be the final layer when 
back-filling.  The Contractor shall reinstate all working areas to the satisfaction 
of the Engineer. 
 
Areas opened for trenching should be restricted to the minimum required to 
be worked in and closed up in a working day or as dictated by technical 
requirements such as length of pipe or cable, in order to prevent them from 
posing safety hazards to people, traffic and animals and to prevent rainwater 
erosion.  Trenches shall be re-filled to the same level as (or slightly higher, to 
allow for settlement) the surrounding land surface to minimise erosion.  
Excess soil shall be stockpiled in an appropriate manner.  No stockpiling must 
occur within 50 m of a water course. 
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In the event of material removed during trenching being excessive after 
backfilling or being unsuitable as overburden, the excess material must be 
removed from the Site to a site agreed upon by the Engineer and, where 
applicable, the Local Authority 
 

4.5.31 Temporary Site Closure 

If the Site is closed for a period exceeding one week, a checklist procedure 
shall be carried out by the Contractor in consultation with the ECO.  
Contractor’s Safety Officers (in terms of the Occupational Health and Safety 
Act) are to check the Site and report to the Engineer regarding the following: 
 
Fuels / flammables / hazardous materials stores: 
 

Ensure fuel stores are as low in volume as possible;  
No leaks; 
Outlet secure / locked; 
Bund empty; 
Fire extinguisher serviced and accessible; 
Secure area from accidental damage, e.g. vehicle collision; 
Emergency and Management telephone numbers to be available and 
displayed; and 
Adequate ventilation. 

 
Other: 
 

All trenches and manholes secured; 
Fencing and barriers in place per the Occupational Health and Safety Act 
(No 85 of 1993); 
Notice boards applicable and secured; 
Security persons briefed and have facility for contact; 
Night hazards checked, e.g. reflectors, lighting, traffic signage; 
Fire hazards identified – local authority notified of any potential threats, 
e.g. large brush stockpiles, fuels etc.; 
Pipe stockpile wedged / secured; 
Scaffolds secure; and 
Inspection schedule and log by security or contracts staff. 

 
The ECO is to check and report to the Engineer regarding the following issues: 
 

Wind and dust mitigation in place, e.g. straw, brush packs, irrigation; 
Slopes and stockpiles at stable angle; 
Landscape areas watering schedules and supply secured; 
Fuels/hazardous substances stores secure; 
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Cement and materials stores secured; 
Toilets empty and secured; 
Refuse bins empty and lids secured; 
Bunding clean and treated, e.g. Spill Sorb or Enretech #1 powder; 
Drip trays empty and secure; and 
Structures vulnerable to high winds secure. 

 
The Contractor is to ensure that all temporary closure requirements are met 
before leaving the Site 
 
 

4.6 SITE CLEAN UP AND REHABILITATION 

4.6.1 Site Clean Up 

The Contractor shall ensure that all temporary structures, equipment, 
materials, waste and facilities used for construction purposes are removed 
upon completion of the project. Site clean up shall be to the satisfaction of the 
Engineer and the ECO. 
 

4.6.2 Rehabilitation 

Where appropriate, the Contractor shall employ a suitably qualified person (a 
botanist with experience in restoration of grassland areas) to rehabilitate areas 
damaged by construction activities during the course of the project.  The 
Contractor shall be responsible for rehabilitating areas identified by the ECO 
and the Engineer, or recommended by the aforementioned botanist.  The 
Contractor's procedure for rehabilitation shall be approved by the ECO and 
the Engineer and, where required, the Local Authority’s environmental 
representative. 
 
 

4.7 TOLERANCES 

Environmental management is concerned not only with the final results of the 
Contractor's operations to carry out the Works but also with the control of 
how those operations are carried out.  Tolerance with respect to 
environmental matters applies not only to the finished product but also to the 
standard of the day-to-day operations required to complete the Works.  
It is thus required that the Contractor shall comply with the environmental 
requirements on an ongoing basis and any failure on his part to do so will 
entitle the Engineer to certify the imposition of a fine subject to the details set 
out in the Environmental Specification. 
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4.8 MEASUREMENT AND PAYMENT 

4.8.1 Basic Principles 

Except as noted below and as per the Scheduled Items, no separate 
measurement and payment will be made to cover the costs of complying with 
the provisions of this Specification and such costs shall be deemed to be 
covered by the rates tendered for the items as contained in the Schedule of 
Quantities, as completed by the Contractor when submitting his tender. 
 
Some of the important cost items have been listed below to assist the 
Contractor in making provision for implementation of the Specifications:  
 
a) Protection of stock piles from blowing or washing away: The spraying or 
covering of stockpiles, including the supply of the spray or cover material or 
vegetation, as required.  
b) Storage of fuel and oils: The supply, construction, installation, transport, 
upkeep and removal of all facilities required for storage and management of 
fuel and oils. 
c) Cement-laden water management: The supply, construction, installation, 
transport, upkeep and removal of all facilities required for the management of 
wastewater from concrete operations. 
d) Contaminated water management: The supply, construction, installation, 
transport, upkeep and removal of all facilities required for managing 
contaminated water.   
e) Storm water and flood management: The supply, construction, installation, 
transport, upkeep and removal of all facilities required for managing storm 
water run-off from the site and protection of works from flooding. 
f) Bunding and management of run-off from workshop areas and supply of 
drip trays for stationary and “parked” plant: The supply, construction, 
installation, transport, upkeep and removal of all facilities required for 
bunding and managing the run-off from workshop areas as well as all drip 
trays required. 
g) Dust management: The supply, application, transport, upkeep and removal 
of all materials required to ensure that dust is adequately controlled. 
h) Solid waste management: The supply, application, transport, upkeep and 
removal of all materials required to ensure that solid waste is adequately 
controlled in accordance with the specification (including the recycling 
program). 
i) Fire Control: The supply, transport, upkeep and removal of all material 
required for fire control. 
j) Eating areas: The supply, construction, installation, transport, upkeep and 
removal at the end of the construction of all eating areas structures. 
k) Ablutions: The supply, maintenance, regular emptying and removal of 
toilets. 
l) Site demarcation: The supply, installation and removal at the end of the 
construction of all temporary fences. 
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m) Vegetation protection: The supply, installation and removal at the end of 
the construction of all vegetation protection fences. 
 

4.8.2 Scheduled Items 

a) Provision of venue and staff attendance at the environmental awareness 
training courses: 
The provision of a venue and attendance at the environmental training 
courses will be measured as a lump sum.  The sum shall cover all costs 
incurred by the Contractor in providing the venue and facilities and in 
ensuring the attendance of all relevant employees and sub-contractors at the 
training. 
 
b) Method Statements: Additional Work: 
No separate measurement and payment will be made for the provision of 
Method Statements where the Engineer requires a change on the basis of his 
opinion that the proposal may result in, or carry a greater than warranted risk 
of, damage to the environment, in excess of that warranted by the 
Specifications.  In cases of additional work being required, provided it could 
not reasonably have been foreseen by an experienced contractor, it shall be 
valued in accordance with GCC 90 Clause 40. 
 
A stated sum is provided in the Schedule of Quantities to cover payment for 
such additional work. 
 



 

 

 
In order to ensure compliance with environmental legislation requirements and NEMA best practise, the following actions are 
applicable to the construction phase and are the responsibility of Solaire Direct.  Standard construction phase compliance standards that 
need to be implemented by the Contractor are contained in section 4. 

 
CONSTRUCTION PHASE  

Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 
# Description of 

Activity 
# Commitment / Actions Required / Key Controls 

1.  Compliance with 
EMPr and EA 

Confirm Solaire Direct 
commitment to 
adherence to EMPr 
and Contractor 
Compliance Standards 
 

1.1 Ensure that the EMPr, Contractor Compliance Standards and 
EA are available at the site throughout construction and 
implemented by the contactor. 
 

Copy of signed EMPr and 
EA with subcontractor 
 

Solaire Direct Prior to 
construction 

Auditing of 
compliance with EMPr
and EA 

1.2 

 
 
1.3 

An audit report must be undertaken by an independent auditor 
at the end of the construction phase, and shall be submitted to 
DEA. 
 
The audit report shall indicate the date of the audit, name of 
auditor, and outcome of audit in terms of compliance with the 
environmental authorisation and conditions of the EMPr. 

Audit report and proof of 
submission to DEA

Solaire Direct End of Construction 

2. Health and Safety Ensure the health and 
safety of 
subcontractors and site 
users 

2.1 
 
 
 
 
 
2.2 
 
 
 

A Health and Safety Plan must be developed prior to the 
commencement of construction to identify and avoid work 
related accidents.  This plan must be adhered to by the 
appointed construction contractors and meet Occupational 
Health and Safety Act (No 85 of 1993), requirements.   
 
Appropriate Personal Protective Equipment (PPE) must be 
worn by all construction personnel.  This shall include the use 
of ear protection in areas where the 8-hour ambient noise levels 
exceed 75dBA.   
 

Signed Health and Safety 
Plan 
 
 
 
 
Signed Health and Safety 
Plan 
 
 
 

Solaire Direct During construction 

3. Dust and emissions Limit fugitive dust and 
exhaust emissions 

3.1 
 
 
 
 
3.2 
 
 
3.3 
 
 

Dust abatement should be implemented especially during 
windy conditions and in areas prone to generation of airborne 
dust. This shall include covering of stockpiled and transported 
materials. 
 
Vehicles travelling on unpaved or gravel roads must not exceed 
a speed of 30 km/hr. 
 
Stockpiles of dusty materials must be enclosed or covered by 
suitable shade cloth or netting to prevent escape of dust during 
loading and transfer from site. 

ECO records 
 
 
 
 
Grievance Procedure 
documentation/logbook 

Solaire Direct During construction 



 

 

CONSTRUCTION PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
3.4 
 
 
 
 
3.5 
 
 
3.6 

 
All directly affected and neighbouring farmers must be able to 
lodge grievances with Solaire Direct using the Grievance 
Procedure (included in the EMPr) regarding dust emissions 
that could be linked to the project. 
 
Solaire Direct Project Manager to keep records of any 
complaints regarding dust and emissions. 
 
Vehicles are to be kept in good working order and serviced 
regularly to minimise emissions. 
 

4. Noise pollution Avoid disturbing 
surrounding land-
users 

4.1 
 
 
4.2 
 
 
 
 
4.3 
 
 
4.4 
 

Vehicles must to adhere to speed limits on site, and not exceed 
30km/hr 
 
Mechanical equipment with lower sound power levels would 
be selected to ensure that the permissible occupation noise-
rating limit of 75 dBA is not exceeded.  Construction workers 
and personnel would wear hearing protection when required. 
 
Vehicles and machines will be properly serviced and well 
maintained. 
 
A grievance procedure will be established whereby complaints 
are recorded and responded to.  
 

Signage on site  
 
 
 
 
 
 
 
 
 
 
Grievance logbook 
 

Solaire Direct During construction 

5. Traffic Impact Mitigate traffic 
impacts 

5.1 
 
 
5.2 
 
 
 
 
5.3 
 
 
 
 
 
 
5.4 

The Traffic Management Plan will be adhered to including 
adherence to speed limits and ‘rules of the road’.  
 
All directly affected and neighbouring farmers and local 
residents will be able to lodge grievances with Solaire Direct 
using the Grievance Procedure regarding dangerous driving or 
other traffic violations that could be linked to the Project. 
 
Impacts associated with the higher traffic volumes can be 
accommodated by proper site management, by controlling the 
size of orders that would be transported to the site at any given 
time and by notifying the public through local and regional 
media centres when large freight-carrying vehicles will be on 
the roads. 
 
During construction, arrangements and routes for abnormal 

Traffic Management Plan 
 
 
Grievance Procedure 
 
 
 
 
Permit if required 
 

Solaire Direct 
 
 
 
 
 
 
 
Solaire Direct/ 
Appointed rep 

During construction 
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
 
 
5.5 
 
 

loads (if required) will be agreed in advanced with the relevant 
authorities and the appropriate permit will be obtained for the 
use of public roads 
 
Liaison will take place with Transnet to mitigate or minimise 
disturbance or impacts to the railway line.  

6. Damage or 
Destruction of 
Cultural Heritage 
Interests 
 
(Palaeontology, 
Archaeology and 
Cultural Heritage) 
 

Minimise damage to 
cultural heritage 
interests 

6.1 
 
 
 
 
6.2 
 
 
 
6.3 
 
 
 
 
 
 
6.4 
 
 
 
 
6.5 
 
 
 
 
 
6.6 
 
 
 
 
 

If any human remains are uncovered during the construction of 
the site, work should stop in that area and ECPHRA and the 
SAHRA Burials Unit should be notified. They will investigate 
and propose a way forward. 
 
All directly affected and neighbouring farmers will be able to 
lodge grievances with Solaire Direct using the Grievance 
Procedure. 
 
The ECO responsible for the Development must remain aware 
that all sedimentary deposits have the potential to contain 
fossils and he/she should thus monitor all substantial 
excavations into sedimentary bedrock for fossil remains. If any 
fossils are found during construction, ECPHRA and SAHRA 
should be notified immediately. 
 
Avoid construction (including access roads, underground 
cabling and power lines) within buffer zones surrounding the 
ecologically sensitive drainage lines and Kraal and Grave sites 
in the Project area.  
 
If significant fossils are found, an appropriately qualified 
palaeontological specialist will investigate, and if required, a 
permit will be obtained to recover and preserve the 
paleontological resources for scientific purposes before work 
can be commenced again 
 
Should any archaeological materials (artefacts; cultural material 
such as historic glass, ceramics, etc; sub-surface structures, etc) 
be uncovered or exposed during earthworks or excavations, 
they will immediately be reported to the South African 
Heritage Resources Agency (SAHRA).  After assessment, and if 
appropriate, a permit will be obtained from SAHRA or 
ECPHRA to remove such remains. 
 

ECO Report & 
ECPHRA/SAHRA response 
 
 
 
Grievance procedure and 
logbook 
 
 
ECO Report & 
ECPHRA/SAHRA response 
 
 
 
 
 
Site inspection 
 
 
 
Site inspection 
 
 
 
 
 
 
ECO Report & 
ECPHRA/SAHRA response
 

Solaire Direct Prior to and 
throughout 
construction 
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

7. Waste and Effluent Minimise Waste and 
Effluent 

7.1 
 
 
 
7.2 
 
7.3 
 
 
 
7.4 
 
 
7.5 
 
 
 
7.6 
 
 
7.7 
 
 
 
7.8 
 
 
 
7.9 
 
 
 
 
 
7.10 
 
 
 
 
7.11 
 
 

Temporary waste storage area to be weather proof to prevent 
dispersion of waste through e.g. wind or rain. 
 
 
Emptying of waste disposal containers. 
 
Construction waste management will be governed by this 
CEMPr and will incorporate reduction, recycling and re-use 
principles. 
 
Material Safety Data Sheets for all applicable materials present 
on the Site will be readily available to on-site personnel. 
 
All wastes produced from project activities on site will be 
transferred to designated temporary storage areas and where 
possible into secure containers.   
 
Solid wastes will be segregated to facilitate reuse and recycling 
of specific materials. 
 
All wastes that cannot be reused or recycled will be collected by 
approved waste contractors and transferred to an appropriately 
licensed waste management facility for treatment and disposal.  

Indigenous vegetative material will be kept on the Site and 
mulched after construction to be spread over the disturbed 
areas to enhance rehabilitation of the natural vegetation.  
 
Effluent from the washing-down of concrete mixing and 
handling equipment will be contained within a bunded area of 
110 percent capacity of the stored material.  This effluent will 
then be treated as hazardous waste and disposed of by a 
licensed contractor. 
 
All hazardous and liquid waste materials, e.g. fuel for 
generators, including any contaminated soils will be stored in a 
bunded area of 110 percent of the stored material’s capacity and 
disposed of by a licensed contractor. 
 
Fuels on site will be stored in a locked container within a fenced 
and secure temporary staging area.  
 

Visual Inspection Solaire Direct/ 
Appointed rep 
As arranged by 
Solaire Direct 

Throughout 
construction and 
operation 



 

 

CONSTRUCTION PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

7.12 
 
7.13 
 
 
7.14 
 
 
 
7.15 
 
 
 
 
7.16 
 
 
 
7.17 
 

Trucks and construction vehicles will be serviced off-site. 
 
Effluent and stormwater run-off will be discharged away from 
any identified drainage lines. 
 
All concrete mixing will be undertaken on impermeable plastic 
lining to prevent contamination of the soils and surrounding 
areas.   
 
All construction debris will be placed in appropriate on-site 
storage containers and periodically disposed of by a licensed 
waste contractor in accordance with applicable South African 
regulations.   
 
The construction contractor will remove refuse collected from 
the designated waste storage areas at the Site at least once a 
week.   
 
All rubble generated during the construction phase will be 
removed from the Site regularly to a licensed landfill site.   
 

8. Faunal Impacts Mitigate impacts on 
fauna 

8.1 
 
 
 
8.2 
 
 
 
 
8.3 
 
 
 
 
 
 
8.4 
 
 
8.5 
 

Poaching or hunting is strictly forbidden and poaching should 
be controlled by banning dogs on the Site and enclosing worker 
compounds. 
 
Fauna must have ‘right of way’ on internal roads.  Slow moving 
animals such as tortoises which may be in the way, should be 
placed at the side of the road in the direction the animal was 
seen travelling. 
 
The collection, hunting or harvesting of any animals at the Site 
is strictly forbidden.  Any personnel found collecting, hunting 
or harvesting of any animals will be removed from the Project 
permanently and removed from the Site immediately.  Solaire 
Direct will develop and implement a disciplinary procedure for 
staff who are caught conducting such activities.
 
All vehicles must abide by designated and prepared internal 
roads and a speed limit of 30 km/hr must be enforced. 
 
It should be mandatory for staff of Solaire Direct to attend an 
environmental briefing and training session with respect to the 

ECO Report and 
photographic evidence 
 
 
Road signage and ECO 
reports and grievance logs 
 
 
 
Worker training and 
awareness records 
 
 
 
 
 
ECO Report 
 
 
Worker training & 
awareness records 

Solaire Direct During construction 



 

 

CONSTRUCTION PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
8.6 
 
 
 
 
8.7 
 
8.8 
 
8.9 
 
 
 
 
8.10 
 
 
8.11 
 
8.12 
 
 
8.13 
 
8.14 

guidelines outlined in this EMPr. 
 
Any fauna directly threatened by the construction activities will 
be removed to a safe location by the Environmental Control 
Officer (ECO). This must be supervised by an appropriately 
qualified ecological specialist.   
 
Fires should only be allowed within fire-safe demarcated areas. 
 
No fuel wood collection should be allowed on-site. 
 
All hazardous materials will be stored in the appropriate 
manner to prevent contamination of the Site.  Any accidental 
chemical, fuel and oil spills that occur at the Site will be cleaned 
up in a manner appropriate  to the nature of the spill..    
 
All fuels and oils will be stored in bunds of 110 percent of tank 
capacity.   
 
No unauthorized persons will be allowed onto the Site.   
 
Personnel will not be allowed to traverse areas other than the 
Site 
 
No dogs will be allowed on the Site. 
 
In terms of site fencing, provision will be made for faunal 
access, at least at strategic sites such as where drainage lines 
enter or leave the Site. 
 

 
 
ECO Report 
 
 
 
 
Site inspection 
 
Site inspection 
 
ECO Report 
 
 
 
 
ECO Report 
 
 
ECO Report 
 
ECO Report 
 
 
ECO Report 
 
ECO Report 

9. Avifauna Impacts Minimise avifauna 
impacts 

9.1 
 
 
9.2 
 
9.3 

Any new powerlines required as part of the Development will 
be aligned with existing powerlines where possible.   
 
All new powerlines will be marked with bird flight diverters.   
 
All new powerline infrastructure will be bird-friendly in 
configuration and adequately insulated with maximum air gaps 
between all live components, and minimum opportunity for 
birds to nest, roost or perch in close proximity to any live 
components. These activities will be supervised by an 
appropriately qualified ecologist or ornithologist with 
experience in this field.   

ECO Report, visual 
inspection and logbook 

Solaire Direct Throughout 
construction 
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
 

10. Visual Impacts Minimise visual 
impacts

10.1 

 
10.2 
 
 
 
10.3 
 
 
10.4 
 
 
10.5 
 
 
 
10.6 
 
 
10.7 
 
 
 
 
10.8 

Measures to control wastes and litter should be included in the 
contract specification documents.
 
The temporary construction camp, material stores and lay-
down area should be screened as far as possible from the local 
roads. 
 
The construction camp, material stores and lay-down area 
should be kept tidy.  
 
The extent of the temporary construction camp and stores 
should be limited in area to only that which is essential. 
 
Provision should be made for rehabilitation/ re-vegetation of 
areas damaged by construction activities, according to the 
botanist’s recommendations or this EMPr.  
 
Disturbed areas rather than pristine or intact landscape areas 
should preferably be used for the temporary construction camp. 
 
Borrow pits for the construction purposes are assumed to be 
from local approved sites. New borrow pits would be subject to 
permits from the relevant authorities, and should preferably 
not be visible from the N10. 
 
The construction area should be cordoned off to avoid 
unnecessary damage to the surrounding veld, and penalties 
applied for unauthorised disturbance or damage. 
 

Evidence in contract 
specification documents.
 
 
 
 
 
ECO Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ECO Report 
 

Solaire Direct Throughout 
construction

11. Impacts on Surface 
Water and 
Groundwater: 

Minimize Impacts on 
Surface Water and 
Groundwater: 

11.1 
 
 
 
 
11.2 
 
 
 
 

All hazardous materials will be stored in the appropriate 
manner to prevent contamination of the site. Fuel, oil and used 
oil storage areas will be contained in bunds of 110 percent 
capacity of the stored material   
 
Any accidental chemical, fuel and oil spills that occur at the Site 
will be cleaned up in the appropriate manner as related to the 
nature of the spill.  Spill containment and clean up kits should 
be available onsite and clean-up from any spill should be 
appropriately contained and disposed of. 

Visual Inspection Solaire Direct Throughout 
construction 



 

 

CONSTRUCTION PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
11.3 
 
11.4 

 
Construction vehicles and equipment will be serviced regularly. 
 
Construction vehicles and equipment will be serviced off site. 
 

12. Loss and 
Disturbance of 
Sensitive Plant 
Communities: 

Minimize the Loss and 
Disturbance of 
Sensitive Plant 
Communities: 

12.1 
 
12.2 
 
12.3 
 
 
 
 
12.4 
 
 
 
12.5 
 
 
 
12.6 
 
 
 
12.7 
 
 
 
12.8 
 
 
12.9 

Vegetation clearing to be kept to a minimum. 
 
All areas to be cleared should be clearly demarcated.   
 
Sensitive areas as demarcated on the sensitivity map should be 
avoided, and where such areas occur within or near the PV 
Footprint, they should be clearly demarcated as no-go areas.     
 
 
Educate all contractors as to the importance of the undisturbed 
conservations areas and prohibitions on fires and collection of 
plant material. 
 
Contractors are to use existing farm tracks as far as possible.  If 
vehicles must leave the road, they should utilize a single track 
and should not take multiple paths.   
 
If topsoil must be removed, it should be replaced or used as 
soon as possible elsewhere as it will contain seed of local 
species which will aid the natural recovery of the vegetation.  
 
The final PV Footprint will be surveyed for species suitable for 
search and rescue prior to the commencement of construction 
by a suitably qualified ecologist or botanist. 
 
Erosion control measures will be implemented in areas where 
slopes have been disturbed. 
 
Re-vegetation of cleared areas will be undertaken to ensure that 
recovery is taking place. 

Visual Inspection and ECO 
Report 
 
 

Solaire Direct Throughout 
construction 

13. Loss of Topsoil, 
Soil Compaction 
and Soil Erosion 

Minimize the Loss of 
Topsoil, Soil 
Compaction and Soil 
Erosion 

13.1 
 
13.2 
 
13.3 
 

Protect disturbed surfaces against erosion. 
 
Build regular diversion berms in gravel compacted roads. 
 
Restrict removal of vegetation and soil cover to those areas 
necessary for the Development. 

Visual Inspection and ECO 
Report 

Solaire Direct Throughout 
construction 



 

 

CONSTRUCTION PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
13.4 
 
 
13.5 
 
 
13.6 
 
 
13.7 
 
 
 
13.8 
 
 
13.9 
 
 
 
13.10 
 
13.11 
 
13.12 

 
Implement soil conservation measures such as stockpiling 
topsoil or gravel for remediation of disturbed areas. 
 
Stockpiles should be vegetated or appropriately covered to 
reduce soil loss as a result of wind or water erosion. 
 
Disturbed areas will be rehabilitated as soon as possible to 
prevent erosion. 
 
Work areas should be clearly defined and demarcated, where 
necessary, to avoid unnecessary disturbance or areas outside 
the PV Footprint. 
 
Fuel, oil and used oil storage areas will be contained in bunds 
of 110 percent capacity of the stored material. 
 
Spill containment and clean up kits will be available onsite and 
clean-up from any spill will be appropriately contained and 
disposed of. 
 
Construction vehicles and equipment will be serviced regularly. 
 
Construction vehicles and equipment will be serviced off site. 
 
Construction vehicles will remain on designated and prepared 
compacted gravel roads. 
 

14. Loss of Vegetation 
and increased alien 
plant invasion  

Minimize the invasion 
of Alien Plants 

14.1 
 
 
14.2 
 
 
14.3 
 
 
14.4 
 
 
 
14.5 

Soil disturbance and vegetation clearing should be kept to a 
minimum. 
 
Cleared areas that are not going to be used should be re-
vegetated with locally collected seeds of indigenous species. 
 
Regular monitoring to ensure that alien plants are not 
increasing as a result of disturbance that has taken place.   
 
The PV Footprint will be surveyed for species suitable for 
search and rescue prior to the commencement of construction 
by a suitably qualified ecologist or botanist. 
 
Ecologically sensitive areas near the PV Footprint should be 

ECO Report Solaire Direct Throughout 
construction 



 

 

CONSTRUCTION PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
14.6 
 
 
14.7 

clearly demarcated as no-go areas. 
 
Vegetation clearing will be kept to a minimum. No unnecessary 
vegetation will be cleared.   
 
Erosion control measures will be implemented in areas where 
slopes have been disturbed. 
 

15. Loss of Landscape 
Connectivity 

Minimizing the 
impacts of the loss of 
landscape connectivity 

15.1 
 
 
 
 
 
 
 
 
15.2 
 

Fencing should be constructed in a manner which allows for 
the passage of small and medium sized mammals.  Steel 
palisade fencing (20 cm gaps min) is a good option in this 
regard as it allows most medium-sized mammals to pass 
between the bars, but remains an effective obstacle for humans.  
Alternatively the lowest strand or bottom of the fence should be 
elevated to 15 cm above the ground at least at strategic places to 
allow for fauna to pass under the fence.   
 
If electrified strands are to be used, there should be no strands 
within 30 cm of the ground because tortoises retreat into their 
shells when electrocuted and eventually succumb from 
repeated shocks.  
  

ECO Report Solaire Direct Throughout 
construction 

16. Impact on 
Agricultural 
Activities 

Minimize the Impact 
on Agricultural 
Activities 

16.1 
 
 
 
 
16.2 
 
 
 
16.3 
 
 
16.4 
 
 
 
16.5 
 
 
16.6 

Solaire Direct will minimise the damage to farmland caused by 
construction activities by ensuring strict compliance with 
construction plans to minimise the PV Footprint and to 
implement a ‘Code of Conduct’ governing workers. 
 
Solaire Direct will design the infrastructure layout in a manner 
that limits the PV Footprint of the facility and all associated 
infrastructure. 
 
Solaire Direct will not actively seek workers who are employed 
on the Drennan farm, or surrounding farms.   
 
Solaire Direct will assist farmers in explaining to their staff that 
employment on the Project would be temporary, and should 
not be seen as an alternative to existing employment. 
 
Solaire Direct will ensure that wages paid on the Project are the 
equivalent to those paid in the area for work of a similar nature.  
 
Any damage to vegetation would be rehabilitated in accordance 

ECO Report Solaire Direct Throughout 
construction 



 

 

CONSTRUCTION PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
 
16.7 
 
 
 
16.8 
 
 
 
 
 
16.9 
 
 
 
16.10 
 
 
 
16.11 
 
 
16.12 
 
 
 
16.13 
 
 

with mitigation proposed for the rehabilitation of natural 
vegetation. 
 
A designated area must be established for welding, cutting and 
any other “hot-work” and such work must be limited (as far as 
possible) to this area.  
 
An Emergency Procedure will be developed and 
communicated to all surrounding landowners, workers and 
other relevant stakeholders.  All appropriate equipment for 
managing fires and other emergencies will be stored on site and 
properly maintained. 
 
The contractor must ensure that a contact list for all 
neighbouring landowners is available on site so that all 
neighbours can be contacted in the event of a fire. 
 
A firebreak must be established around the PV Footprint prior 
to the commencement of construction and must be maintained 
throughout the operation phase of the PV Power Facility. 
 
In the event that heavy rains are expected, construction 
activities will be put on hold to reduce the risk of erosion. 
 
If additional earthworks are required, any steep or large 
embankments that are expected to be exposed during the rain 
months will be armoured with fascine-like structures. 
 
If earth works are required, then storm water control and wind 
screening will be undertaken to prevent soil loss from the site. 
 

17. 
 
 

Employment 
Creation 

Enhance local 
employment 
opportunities 

17.1 
 
 
 
 
17.2 
 
 
 
 
 

The labour contract between Solaire Direct and Subcontractors 
who are appointed to provide services during the construction 
phase of the Project will specify local labour employment 
criteria, e.g. percentage of total workforce. 

Solaire Direct will develop a Procurement and Recruitment 
Policy which sets reasonable targets for the employment of 
South African and local residents /suppliers (originating from 
the local municipality) and promote the employment of women 
as a means of ensuring that gender equality is attained. Criteria 
must be set for prioritising, where possible, local (local 

Procurement and 
Recruitment Policy 

Solaire Direct Throughout 
construction 



 

 

CONSTRUCTION PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
 
17.3 
 

municipal) residents/suppliers over regional or national 
people/suppliers.  
 
No employment will take place at the entrance to the Site. Only 
formal channels for employment will be used. 
 

18. Social Ills Linked to 
Influx of Job 
Seekers 

Minimize social ills 18.1 
 
 
 
 
 
18.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
18.3 
 
 
 
 
 
18.4 
 
 
 
 
 
 
 
 
 

Solaire Direct and its appointed contractors will develop an 
induction programme, including a Code of Conduct, for all 
workers (including contractors and their workers).  A copy of 
the Code of Conduct to be presented to all workers and signed 
by each person.  
 
The Code of Conduct will address the following aspects: 

respect for local residents; 
respect for farm infrastructure and agricultural activities; 
no hunting or unauthorised taking of products or 
livestock; 
zero tolerance of illegal activities by construction 
personnel including: prostitution; illegal sale or purchase 
of alcohol; sale, purchase or consumption of drugs; illegal 
gambling or violent behaviour; 
compliance with the Traffic Management Plan and all road 
regulations; and 
description of disciplinary measures for infringement of 
the Code of Conduct and company rules. 

 
If workers are found to be in contravention of the Code of 
Conduct, which they will have signed at the commencement of 
their contract, they will face disciplinary procedures that could 
result in dismissal.  Stock theft should be noted as a dismissible 
offence. 
 
Solaire Direct must develop and implement a grievance 
procedure that is easily accessible to local communities, 
through which complaints related to contractor or employee 
behaviour can be lodged and responded to.  Solaire Direct must 
respond directly to such complaints.  Key steps of the grievance 
mechanism include: 

circulation of contact details of ‘grievance officer’ or other 
key Solaire Direct contacts; 
awareness raising among local communities (including all 
directly affected and neighbouring farmers) regarding the 

Code of Conduct 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Grievance procedure and 
logbook 
 
 
 
 
 
 
 
 

Solaire Direct Throughout 
construction and 
operation 



 

 

CONSTRUCTION PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
 
 
 
18.5 
 
 
 
 
18.6 
 
 
18.7 
 
 
 
 
18.8 
 
 
 
 
 
 
 
 
18.9 

grievance procedure and how it works; and 
establishment of a grievance register to be updated by 
Solaire Direct, which should include all responses and 
response times. 

 
Solaire Direct, together with the appointed contractors must 
develop a means of monitoring access to the Site, prohibiting 
unauthorised access to the site and ensuring that all visitors 
report to the Site office. 
 
No employment will take place at the entrance to the Site. Only 
formal channels for employment will be used.   
 
Solaire Direct will award a contract to an appropriate security 
company, to provide 24hr security at the Site.  The security 
company will comply with the above mentioned Code of 
Conduct. 
 
Solaire Direct must develop and implement an HIV/AIDS 
policy and information document for all workers directly 
related to the project.  All contractors must implement this 
policy.  The information document will address factual health 
issues as well as behaviour change issues around the 
transmission and infection of HIV/AIDS.  Solaire Direct will 
make condoms available to employees and all contractor 
workers. 
 
The construction workers (from outside the area) should be 
allowed to return home over the weekends or on a regular basis 
to visit their families and the contractor should make the 
necessary arrangement to facilitate these visits. 
 

 
 
 
 
 
Eco Report 
 
 
 
 
ECO Report 
 
 
Security documentation 
 
 
 
 
HIV/AIDS Policy 
 
 
 
 
 
 
 

19. Unmet Stakeholder 
Expectation 

Set realistic 
Expectations 

19.1 Solaire Direct will undertake clear communication with all 
stakeholders regarding realistic employment opportunities . 

Grievance procedure and 
logbook 
 

Solaire Direct Throughout 
construction 

20. Inflation and 
Increased Cost of 
Living 

Mitigate against 
inflation and increased 
cost of living in the 
affected project area 

20.1 

 
 
20.2 
 
 

Mitigation measures regarding the employment procedures 
and communication of opportunities will serve to reduce the 
influx of job-seekers. 
 
Solaire Direct will develop and implement a grievance 
procedure that is easily accessible to local communities, 
through which complaints related to contractor or employee 

Grievance procedure, local 
accommodation census

Solaire Direct Throughout 
construction
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
 
 
 
 
 
 
 
 
 
 
20.3 

behaviour can be lodged and responded to.  Solaire Direct must 
respond directly to such complaints.  Key steps of the grievance 
mechanism include: 

circulation of contact details of ‘grievance officer’ or other 
key Solaire Direct contacts; 
awareness raising among local communities (including all 
directly affected and neighbouring farmers) regarding the 
grievance procedure and how it works; and 
establishment of a grievance register to be updated by 
Solaire Direct, which should include all responses and 
response times. 

 
Solaire Direct will conduct a census of local accommodation 
options to ensure that the accommodation requirements can be 
met.  Solaire Direct should work with the Local Municipality to 
address accommodation shortages should this be the case. 
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5 OPERATIONAL ENVIRONMENTAL MANAGEMENT PROGRAMME 
(OEMPR) 

5.1 SCOPE 

This Specification covers the requirements for controlling the impact on the 
environment of operational activities. 
 
 

5.2 AIM AND PURPOSE OF THE OEMPR 

This Operational Environmental Management Programme (OEMPr) aims to 
provide Solaire Direct with the necessary tools to ensure that the potential 
impacts on the environment during the operation of the Project are minimised.  
Moreover, it aims to ensure that the infrastructure is operated and maintained 
according to Best Practice.  The OEMPr aims to ensure that the Project is 
maintained and operated in an environmentally sensitive and sustainable 
manner, and that the operation of the Project does not result in reasonably 
avoidable environmental impacts. 
 
The OEMPr is a working document that may be amended to enhance its 
effectiveness for environmental control.  Therefore, not all specifications and 
details are prescribed here but should be discussed and the best possible 
practicable application made by the responsible parties. 
 
 

5.3 APPLICATION 

The application and implementation of the OEMPr shall be the responsibility 
of Solaire Direct.  Solaire Direct is to appoint an Environmental Site Manager 
(ESM) to ensure that relevant requirements of the OEMPr document are 
implemented, and that the Site is suitably managed.  Solaire Direct may 
appoint a suitably qualified and experienced person from within the existing 
staff to fulfil the role of ESM.  Solaire Direct may also form an Environmental 
Liaison Committee (ELC) to facilitate the implementation of the OEMPr.  If the 
ELC is formed, many of the responsibilities of Solaire Direct may be delegated 
to the ELC. The ELC should consist of at the very least the following: 
 

Representative of Solaire Direct; 
Environmental Site Manager; and 
Representative of the local authority. 

Other members may include an independent environmental control officer or 
representatives from community based organisations or environmental 
groups. 
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Should Solaire Direct sub-contract the running of the solar farm to a third 
party, the OEMPr must be part of the contract and must be binding.  
The roles and responsibilities of each of the above-mentioned environmental 
management bodies have been detailed below: 
 

5.3.1 Environmental Liaison Committee (ELC) 

The ELC is a representative body of various key role players involved in 
Project and environment-related organisations, which have a particular 
interest in the Drennan Project.  Members of this committee will not remain 
constant, and may vary over time.   
 
The ELC will play an advisory role, and provide a forum for democratic 
decisions regarding OEMPr implementation during the operational phase of 
the Project t, as well as periodically reviewing the OEMPr in terms of its 
applicability to management requirements on site.  They are to meet 
periodically to receive a report back on environmental management.  This 
frequency may need to be reviewed following the first year of operation, but 
should not be less than twice a year.  
 
All members of the ELC will be expected to attend the meetings, and are to 
provide the chairperson of the committee with a written apology if unable to 
attend.  In such a case, the member will receive minutes of the meeting, and 
may be expected to respond to certain issues. 
 

5.3.2 Solaire Direct  

The implementation of the OEMPr, as well as the adherence to any conditions 
within the Environmental Authorization relating to the operational phase of 
the Project, shall be the responsibility of Solaire Direct. Solaire Direct will 
appoint an Environmental Site Manager and various specialists as required to 
ensure that the specifications of this document as they relate to general Site 
management and maintenance, as well as environmental audits, are suitably 
implemented on the Site.  
 

5.3.3 Environmental Site Manager (ESM) 

A suitably qualified and trained individual appointed by Solaire Direct prior 
to the operation of the Solar PV Facility, will fulfil the role of the 
Environmental Site Manager. The primary roles and responsibilities of the 
ESM will be: 
 

to oversee the implementation of the EMP on the Site; 
 

to visit the Site on a monthly basis and advise on areas of environmental 
management, or compliance with the OEMPr, requiring attention;  
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to visit the Site more regularly during the first three months of operation, 
during which more frequent monitoring may be required for the 
establishment of certain programmes or aspects of environmental 
management;  

 
to be called to the Site in the case of any emergency situation which may 
impact on the local environment; 

 
to liaise with various specialists and the local authorities if required, 
regarding issues relating to environmental management;  

 
to report on compliance with the OEMPr specifications to the ELC/Solaire 
Direct; 

 
to facilitate environmental audits and ensure that they are undertaken, as 
required; 

 
to keep a comprehensive record of environmental management, issues of 
non-compliance and minutes of ELC meetings for audit purposes; and 

 
to undertake any other tasks outlined in this document, on the behalf of 
Solaire Direct. 
 

5.3.4 Independent Environmental Control Officer (ECO) 

Since provision has been made for the ESM to be an internal Solaire Direct 
appointment, Solaire Direct must employ an independent Environmental 
Professional with a post graduate degree in environmental studies and a 
minimum of five years relevant experience to act as the independent 
environmental auditor for the Site.  The ECO is to be employed upon 
completion of the first year of operation, and is to perform an annual formal 
audit on the management plan, and its implementation by the relevant parties 
for the duration for the operational phase of the Project.  Specific audit 
requirements are contained within Section 5.6.5.   
  
 

5.4 FINANCING FOR ENVIRONMENTAL MANAGEMENT 

The budget for the implementation of the OEMPr shall come out of Solaire 
Direct’s operational budget.  Solaire Direct must review the OEMPr and 
allocate the requisite funds to facilitate compliance.  Since many of the items 
addressed in the OEMPr relate to required preventative maintenance, 
operator legal compliance, and responsible environmental management, this 
cost should not represent significant additional expenditure. 
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5.5 SUMMARY OF OPERATIONAL ENVIRONMENTAL SPECIFICATIONS 

In this section of the document, specifications for environmental management 
on site have been summarized, to facilitate easy reference and 
implementation.  
 
This section clearly lays out the management requirements, who is responsible 
for undertaking the required actions, time frames within which they are 
required, as well as requirements for monitoring, or where applicable, 
approval of the required action.  Relevant references to these details have been 
provided in the tables below. 
 
Where Solaire Direct has been identified as the responsible party, this should 
be read as Solaire Direct, or a suitable individual/organisation employed by 
them to undertake such task.  Where another party has been identified as 
responsible for undertaking a management action, they are to fulfil this 
requirement, although Solaire Direct will ultimately be held responsible for 
any requirements or specifications of this document which are not fulfilled.  
Solaire Direct holds the responsibility of ensuring that the action is 
undertaken according to the specifications of this document 
 



 

 

In order to ensure compliance with environmental legislation requirements and recommendations specified, the following 
generic and specific requirements are applicable during the operational phase of the Drennan PV Power Facility.     
 

OPERATIONAL PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

1. Visual impacts Minimize the visual 
impacts during the 
operation phase. 

1.1 
 
 
1.2 
 
 
1.3 
 
 

Signage related to the PV power facility must be discrete and 
confined to entrance gates. No advertising will be permitted. 
 
The PV Footprint, (facilities, as well as parking and vehicular 
circulation), should be clearly defined. 
 
The operations and maintenance areas should be screened by 
buildings, walls or tree planting where possible, and should 
be kept in a tidy state to minimise further visual impact. 

Photographic evidence and ECO 
Report 

Solaire Direct Throughout 
operation 

2. Health and Safety Maintain health and 
safety standards 

2 
 

Regular maintenance of Project infrastructure, cables and 
buildings must be undertaken to ensure optimal functioning.  
 

Inspection records Solaire Direct Throughout 
operation 

3. Dust and emissions Prevention of excessive 
dust generation 

3 Solaire Direct to ensure that vehicles related to the Solar PV 
Facility travelling on gravel roads should not exceed a speed 
of 30 km/h.  Solaire Direct to erect signage and undertake 
driver education in this regard. 
 

Signage/ Visual monitoring Solaire Direct/ 
ESM 

Throughout 
operation 

4. Waste and Effluent Prevent soil and 
groundwater pollution 

4.1 
 
 
4.2 
 
 
4.3 
 
 
4.4 
 
 
 
4.5 
 
 
 
4.6 
 

Used oil stored on the Site must be stored in an impervious 
container, within a bunded area. 
 
Designated waste bins will be provided and regularly 
emptied at the municipal waste disposal facility. 
 
Areas disturbed during construction will be re-vegetated 
with indigenous vegetation to prevent erosion.  
 
Operation waste management will be governed by this 
OEMPr and will incorporate reduction, recycling and re-use 
principles. 
 
Material Safety Data Sheets for all applicable materials 
present on the Site will be readily available to on-site 
personnel. 
 
Solid wastes will be segregated to facilitate reuse and 
recycling of specific materials.   

Photographic evidence 
 
 
Waste manifest documents 
 
 
Photographic evidence 
 
 
 
 
 
 
ECO Report 
 
 
 

Solaire Direct Throughout 
operation 



 

 

OPERATIONAL PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
4.7 
 
 
 
4.8 

 
All wastes produced from Project activities the Site will be 
transferred to designated temporary storage areas and where 
possible into secure containers such as waste bins. 
 
All wastes that cannot be reused or recycled will be collected 
by approved waste contractors and transferred to an 
appropriately licensed waste management facility for 
treatment and disposal. 
 

5. Recycling Recycle as much waste 
as feasibly possible 

5.1 
 
 
5.2 
 
 
 
 
5.3 

Recycling programme to be established on the Site. 
To include cardboard, glass, plastic, paper and metals 
 
Separation/ deposition of suitable materials in recycling 
containers 
 
 
 
Emptying of recycling containers 

Visual inspection 
 
 
Visual inspection, random monthly 
checks on recycling waste storage 
area 
 
 
Visual inspection 
 

Solaire Direct/ 
Appointed rep 
 
Solaire Direct/ 
Appointed rep 
Contracted 
cleaning service 
 
Recycling 
companies / 
Waste 
Contractor, as 
arranged by 
Solaire Direct 

Within first 3 months 
of operation 
 
On-going 
 
 
 
 
As required –Solaire 
Direct/ELC  to 
determine frequency 

6. Traffic Minimise traffic 
impacts 

6.1 
 
 
 
 
6.2 
 
 
 
 
 
6..3 
 

All internal and access roads that will be used by Solaire 
Direct during the operational phase of the Project will be 
maintained by Solaire Direct throughout the life of the 
Project. 
 
During operation, if abnormal loads are required for 
maintenance, the appropriate arrangements will be made to 
obtain the necessary transportation permits and the route 
agreed with the relevant authorities to minimise the impact of 
other road users. 
 
Liaison will take place with Transnet to mitigate or minimise 
disturbance or impacts to the railway line.  
 

Photographic evidence 
 
 
 
 
Permit if required 
 

Solaire Direct
 
 
 
 
Solaire Direct/ 
Appointed rep 

Throughout 
operation 

7. Loss of Topsoil, 
Erosion Management 
and Soil Degradation 

Minimise erosion and 
soil degradation 

7.1 
 
 

Bi-annual monitoring of erosion in the vicinity of the roads, 
PV arrays, buildings and other hard-standing surfaces to be 
conducted to ensure erosion sites can be identified early and 

Visual inspection for erosion  
 
 

ESM 
 
 

Before and after the 
rainy season 
 



 

 

OPERATIONAL PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
7.2 
 
 
 
 
7.3 
 
 
 
 
 
7.4 
 
 
 
7.5 
 
 
 
 
7.6 
 
7.7 
 
 
 

remedied. 
 
Determine the cause of erosion where it occurs.  
Implementation of suitable repair and mitigation. 
 
 
 
All hazardous materials will be stored in the appropriate 
manner to prevent contamination of the Site.  The storage 
area needs to be bunded with a capacity of 110 percent of the 
tank volume; tanks and associated infrastructure need to be 
inspected regularly. 
 
Any accidental chemical, fuel and oil spills that occur at the 
Site will be cleaned up in the appropriate manner as related 
to the nature of the spill.   
 
Regular monitoring will be undertaken for erosion to ensure 
that no erosion problems are occurring at the Site as a result 
of the roads and other infrastructure.  All erosion problems 
observed will be rectified as soon as possible.    
 
All maintenance vehicles to remain on the demarcated roads. 
 
Laydown or infrastructure assembly areas not required 
during the operational phase of the PV power facility will be 
re-vegetated with indigenous vegetation to prevent erosion. 
 

 
 
ECO Report, Visual inspection of 
mitigation measures to ensure that 
they are preventing further 
erosion.  
 
ECO Report 
 
 
 
 
 
ECO Report 
 
 
 
ECO Report 
 
 
 
 
Site inspection, ECO Report 
 
ECO Report 

 
 
ESM 
Solaire Direct/ 
Appointed rep, 
ESM 

 
 
As required 
 
Within a month 
following request for 
mitigation by ESM 

8. Loss of Vegetation 
and increased alien 
plant invasion 

Minimise impacts 
associated with loss of 
vegetation and 
minimize the invasion 
of alien plants.  

8.1 
 
 
 
8.2 
 
 
 
 
 
8.3 
 
 

Vegetation that needs to be reduced in height should be 
mowed or brush-cut to an acceptable height, and not to 
ground level except where necessary. 
 
On-site employees and visitors to the Site will be educated 
about the conservation of vegetation. This will include strict 
guidelines for remaining on existing roads while on site to 
avoid unnecessary destruction or damage to undisturbed and 
rehabilitated vegetation.  
 
Workers are to use existing farm tracks as far as possible. If 
vehicles must leave the road, they should utilize a single 
track and should not take multiple paths.   

Photographic evidence and ECO 
Report 
 
 
 
 
 
 
 
 
 
 
 

Solaire Direct Biannually 



 

 

OPERATIONAL PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
8.4 
 
 
 
 
8.5 
 
 
 
8.6 
 
 
 
8.7 
 
 
 
 
8.8 
 
 
8.9 
 
 
 
8.10 
 
 
8.11 
 
8.12 
 
 
 
 
 
8.13 
 
 
 

 
When alien plants are detected, these should be controlled 
and cleared using the recommended control measures for 
each species to ensure that the problem is not exacerbated or 
does not re-occur.   
 
All alien plants present at the Site should be controlled 
annually using the best practice methods for the species 
present.    
 
Bare soil should be kept to a minimum, and at least some 
grass or low shrub cover should be encouraged under the 
panels. 
 
Any vegetation clearing that needs to take place as part of 
maintenance activities, should be done in an environmentally 
friendly manner, including avoiding the use of herbicides and 
using manual clearing methods wherever possible.  
 
Document pre- and post- construction vegetation cover and 
recovery of the ground layer. 
 
Monitor alien plant abundance within the Development 
areas, as well as in the surrounding area, on at least a bi-
annual basis. 
 
Document erosion problems and the control measures 
implemented. 
 
Document re-vegetation actions taken and their success. 
 
The collection or harvesting of any plants at the Site will be 
strictly forbidden throughout all phases of the project.  
Solaire Direct will develop and implement a disciplinary 
procedure for personnel who are caught conducting such 
activities.  
 
Any cleared areas which do not have some vegetation cover 
to protect the soil will be re-vegetated with locally occurring 
species and monitored to ensure recovery is taking place. 
 

 
 
 
 
 
 
 
 
 
 



 

 

OPERATIONAL PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

8.14 
 
 
 

Regular alien clearing will be conducted using good-practice 
methods for the species concerned.  The use of herbicides will 
be avoided as far as possible. 

9. Fauna Minimise impacts to 
fauna on site 

9.1
 
 
 
 
9.2 
 
 
9.3 
 
 
 
9.4 
 
 
 
 
 
9.5 
 
9.6 
 
 
 
9.7 
 
 
 
 
 
 
 
9.8 
 
9.9 
 
9.10 

Fauna must have ‘right of way’ on the internal gravel 
compacted roads.  Slow moving animals such as tortoises 
which may be in the way, should be placed at the side of the 
road in the direction the animal was seen travelling. 
 
All vehicles must remain within designated and prepared 
roads and a speed limit of 30 km/hr must be enforced. 
 
It should be mandatory for staff of Solaire Direct to attend an 
environmental briefing and training session with respect to 
the guidelines outlined in this OEMPr. 
 
Ensure that no larger fauna enter and become trapped within 
the fenced-off area, either by leaving a gate open so that 
animals can move freely between the site and the adjacent 
farm or by keeping all gates closed to ensure that they are 
excluded.   
 
No unauthorized persons should be allowed onto the site.   
 
Staff present during the operational phase should receive 
environmental education so as to ensure that that no hunting, 
killing or harvesting of plants and animals occurs.   
 
The collection, hunting or harvesting of any animals at the 
Site will be strictly forbidden. Any personnel found 
collecting, hunting or harvesting of any animals will be 
removed from the Project permanently and removed from the 
Site immediately. Solaire Direct will develop and implement 
a disciplinary procedure for personnel who are caught 
conducting such activities.  
 
Fires will only be allowed within fire-safe demarcated areas. 
 
No fuel wood collection will be allowed on-site. 
 
No dogs will be allowed on the Site. 

Monitoring reports and 
photographic evidence  
 
 
 
Signage 
 
 
Environmental Training and 
Appropriate Signage 
 
 
ECO Report 
 
 
 
 
 
 
 
Environmental Training 
 
 
 
ECO Report 
 
 
 
 
 
 
 
  
 
 
 
 

Solaire Direct Throughout 
operation 
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
9.11 
 
 
 
 
 
9.12 
 
 
 
9.13 
 
 

 
All hazardous materials will be stored in the appropriate 
manner to prevent contamination of the site.  Any accidental 
chemical, fuel and oil spills that occur at the Site will be 
cleaned up in the appropriate manner as related to the nature 
of the spill.    
 
If the Site must be lit at night for security purposes, this will 
be done with low-UV type lights (such as most LEDs), which 
do not attract insects.    
 
Monitor and document compliance with the above stipulated 
mitigation measures. 

 
 
 
 
 
 
 
 
 
 
 
Monitoring Reports 

10. Avifauna Impact  Minimise avifauna 
impacts 

10.1 
 
 
 
 
 
10.2 
 
 
 
 
 
10.3 
 
 
 
10.4 
 
10.5 
 
 
 
 
 
 
 
10.6 

Any electrocution and collision events that occur will be 
recorded, including the species affected and the date.  If 
repeated collisions occur within the same area, then further 
mitigation and avoidance measures may need to be 
implemented. 
 
Minimize the disturbance impacts associated with the 
maintenance of the powerline, by abbreviating maintenance 
times, scheduling maintenance activities around avian 
breeding schedules where necessary, and lowering levels of 
associated noise. 
 
Attaching spikes and other deterrents to specific positions on 
the structures, to prevent birds from perching in areas with 
an electrocution risk. 
 
Bird flappers to be used on the entire length of the powerline. 
 
Monitoring of bird activity in the vicinity of the PV power 
facility should be done over a single day at least every two 
months for the six months preceding construction, and at 
least once per quarter for a full calendar year starting at least 
six months after the PV power facility is commissioned.  Each 
monitoring period should involve full-day counts of all 
species flying over or past the PV power facility impact area. 
 
Any electrocution and collision events that occur should be 

Monitoring Reports Solaire Direct Throughout 
operation 
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

recorded, including the species affected and the date.  If 
repeated collisions occur , then further mitigation and 
avoidance measures may need to be implemented. 
 

11. Management of 
hazardous substance 
spillage 
 

Minimizes impacts of 
hazardous substances 

11.1 
 
 
 
 
 
11.2 
 
 
11.3 
 
11.4 

Any spillage of hazardous substance to be reported to ESM 
and local authority 
 
 
 
 
Suitable mitigation actions to be recommended. 
 
 
Implementation of recommended actions. 
 
Detailed records kept of all such incidents. 
 

Visual inspection of incident to 
evaluate potential threat for 
contamination of water 
course/ephemeral pan/ 
groundwater. 
 
Report to local authority/ relevant 
State Department. 
 
Visual inspection 
 
Report to appropriate level of 
government as required by 
legislation 

Solaire Direct/ 
Appointed rep 
 
 
 
 
ESM 
 
 
Solaire Direct/ 
Appointed rep 
/ESM to 
coordinate 
 
Solaire Direct/ 
Appointed rep 
/ESM 
 

Immediately 
following spillage 
 
 
 
 
As soon as required 
to prevent further 
damage 
 
As required by 
recommended 
mitigatory actions 
 
Immediately 
following each 
incident 
 

12.  Maintenance of PV 
power facility 

Environmental 
management during 
general maintenance 

12.1 
 
 
12.2 
 
 
 
12.3 

Notify ESM of external maintenance to be undertaken. 
 
 
Specify environmental procedures to prevent environmental 
contamination. 
 
 
CEMPr (section 4 of this document) to be applicable to 
significant maintenance activities.   

Visual inspection of area 
 
 
Visual monitoring of maintenance 
to ensure compliance with 
specification 
 
Reports of transgressions to ELC/ 
Solaire Direct 
 

Solaire Direct/ 
Appointed rep 
 
ESM 

Prior to external 
maintenance 
 
Prior to starting work 

13. Destruction and Loss 
of Grazing Capacity 
and Agricultural 
Potential 

Minimize any further 
loss of Agricultural 
Potential 

13.1 
 
 
13.2 
 
 
 
 
13.3 

Vehicles for maintenance will only drive on demarcated 
roads. 
 
Allow periodic grazing within the PV fields (sheep and 
wildlife). This mitigation will minimise the loss of grazing 
land and allow agricultural production to remain virtually 
unaffected. 
 
In the unlikely event that heavy rains are expected, 

Visual inspection and ECO Report Solaire Direct Throughout 
operation. 



 

 

OPERATIONAL PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
 
13.4 
 
 
 
13.5 
 
 
 
13.4 
 
 
 
 
13.5 
 
 
 
13.6 
 
 
13.7 
 
 
 
13.8 
 
 
 
13.9 
 
 
 
13.10 
 
 
 
13.11 
 

maintenance-related construction activities will be put on 
hold to reduce the risk of erosion. 
 
If additional earthworks are required, any steep or large 
embankments that are expected to be exposed during the rain 
months will be armoured with fascine-like structures. 
 
If earth works are required, then storm water control and 
wind screening will be undertaken to prevent soil loss from 
the site. 
 
Solaire Direct will minimise the damage to farmland caused 
by construction activities by ensuring strict compliance with 
construction plans to minimise the PV Footprint and to 
implement a ‘Code of Conduct’ governing workers. 
 
Solaire Direct will design the infrastructure layout in a 
manner that limits the PV Footprint of the facility and all 
associated infrastructure. 
 
Solaire Direct will not actively seek workers who are 
employed on the Drennan Farm, or surrounding farms.   
 
Solaire Direct will assist farmers in explaining to their staff 
that employment on the Project would be temporary, and 
should not be seen as an alternative to existing employment. 
 
Solaire Direct will ensure that wages paid on the Project are 
the equivalent to those paid in the area for work of a similar 
nature.   
 
Any damage to vegetation would be rehabilitated in 
accordance with mitigation proposed for the rehabilitation of 
natural vegetation. 
 
A designated area must be established for welding, cutting 
and any other “hot-work” and such work must be limited (as 
far as possible) to this area.  
 
An Emergency Procedure will be developed and  
communicated to all surrounding landowners, workers and 



 

 

OPERATIONAL PHASE  
Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
 
 
13.12 
 
 
 
13.13 

other relevant stakeholders.  All appropriate equipment for 
managing fires and other emergencies will be stored on the 
Site and maintained. 
 
The contractor must ensure that a contact list for all 
neighbouring landowners is available on the Site so that all 
neighbours can be contacted in the event of a fire. 
 
A firebreak must be established around the PV Footprint  and 
must be maintained throughout the operation phase of the 
Solar PV Facility.   
 

14. Emergency 
Procedures 

To ensure a reduced 
risk to human life and 
of damage if a fire 
were to take place 

14.1 
 
 
14.2 
 
 
 
 
14.3 
 
14.4 
 
14.5 

Fire control system to be maintained according to the relevant 
SANS requirements. 
 
All measures to avoid the risk of fire according to the 
Environmental Regulations for Workplaces promulgated by 
Government Notice No. R2281 of 16 October 1987, as 
amended, should be adhered to. 
 
Firefighting equipment to be visible. 
 
Emergency contact numbers must always be visible. 
 
Ensure all site occupants adequately trained in evacuation 
and other procedures in the event of an emergency. 

Records of maintenance to be kept 
 
 
Maintenance records to be kept  
 
 
 
 
Records of incidents to be kept 
 
 
 
Records of emergency drills to be 
kept 

Solaire 
Direct/ESM 
 
Solaire Direct/ 
Appointed rep 

As required by SANS 
requirements 
 
As required 
 
 
 
 
Prior to operation 
 
 
 
As required 

15. Impacts on Surface 
Water and 
Groundwater 

Minimize Impacts on 
Surface Water and 
Groundwater 

15.1 
 
 
15.2 
 
 
 
15.3 
 
15.4 
 
 
15.5 

All hazardous materials should be stored in the appropriate 
manner to prevent contamination of the Site..   
 
Any accidental chemical, fuel and oil spills that occur at the 
the Site should be cleaned up in the appropriate manner as 
related to the nature of the spill.   
  
Vehicles will be serviced and maintained off the Site. 
 
No chemical additives will be used in undertaking the 
cleaning of PV panels.  
 
Fuel, oil and used oil storage areas will be contained in bunds 
of 110 percent capacity of the stored material. 
 

Visual inspection and ECO Report Solaire Direct Throughout 
operation. 
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

16. Audits And EMP 
Reviews 

Environmental Audit 
 
Recommend changes 
to OEMPr/ 
implementation of 
OEMPr required 
 
Review of OEMPr 
 

16.1 
 
16.2 
 
 
 
 
16.3 
 
 
 
16.4 
 
 
16.5 

Audit relevance of management plan and its implementation. 
 
Recommended changes discussed with ELC, Solaire Direct 
and the DEA. 
 
 
 
Evaluate  relevance of OEMPr, and identify additional issues 
requiring management and changes recommended by 
auditor. 
 
Submit proposed changes to local authority, and DEA for 
approval 
 
Effect changes; include approved amendments as annexure 
to OEMPr where appropriate 

Audit report to be presented to 
ELC, Solaire Direct and the DEA. 
 
 
 
 
 
Annually and following each audit 
 
 
 
Obtain written approval from DEA 
 
 
Distribution of annexure/ 
amended OEMP to all relevant 
parties 
 

Independent 
Environmental 
auditor 
 
 
 
 
 
 
 
 
ESM 
 
 
ESM 
 

Annually, 
commencing 1 year 
after start of 
operation. 
 
 
 
Following each audit 
 
 
 
Prior to 
implementation 
 
Within month of 
receipt of all 
approvals 
 

17. Employment 
Opportunities 

Maximize local 
employment 
opportunities 

17.1 
 
 
 
 
17.2 
 
 
 
 
 
 
 
 
17.3 
 
 

The labour contract between Solaire Direct and 
Subcontractors who are appointed to provide services will 
specify local labour employment criteria, e.g. percentage of 
total workforce.  
 
Solaire Direct will Development a Procurement and 
Recruitment Policy which sets reasonable targets for the 
employment of South African and local residents /suppliers 
(originating from the local municipality) and promote the 
employment of women as a means of ensuring that gender 
equality is attained. Criteria must be set for prioritising, 
where possible, local (local municipal) residents/suppliers 
over regional or national people/suppliers. 
  
Initial recruitment and training for local personnel will take 
place prior to and during the construction phase. 
 

Procurement and Recruitment 
Policy 

Solaire Direct Throughout 
Operation 

18. Local Economy 
Benefits 

Enhance local 
economy benefits 

18.1 Solaire Direct will Development a Procurement and 
Recruitment Policy which sets reasonable targets for the 
employment of South African and local residents /suppliers 
(originating from the local municipality) and promote the 
employment of women as a means of ensuring that gender 
equality is attained. Criteria must be set for prioritising, 

Procurement and Recruitment 
Policy 

Solaire Direct Throughout 
Operation 
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

where possible, local (local municipal) residents/suppliers 
over regional or national people/suppliers. Additionally, a 
local community trust will be set up.  
 

19. Inflation and 
Increased Cost of 
Living 

Limit Inflation and 
Increased Cost of 
Living 

19.1 
 
 
 
19.2 
 
 
 
 

Mitigation measures proposed regarding the employment 
procedures and communication of opportunities will serve to 
reduce the influx of job-seekers. 
 
Solaire Direct will conduct a census of local accommodation 
options to ensure that the accommodation requirements can 
be met.  Solaire Direct should work with the Local 
Municipality to address accommodation shortages should 
this be the case. 
 

Procurement and Recruitment 
Policy 

Solaire Direct Throughout 
Operation 

20. Social Nuisance 
Factors 

Minimise Social 
Nuisance Factors 

20.1 
 
 
 
 
 
20.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
20.3 
 
 
 

Solaire Direct and its appointed contractors will develop an 
induction programme, including a Code of Conduct, for all 
workers (including contractors and their workers).  A copy of 
the Code of Conduct to be presented to all workers and 
signed by each person. 
 
The Code of Conduct will address the following aspects: 

o respect for local residents; 
o respect for farm infrastructure and agricultural 

activities; 
o no hunting or unauthorised taking of products or 

livestock; 
o zero tolerance of illegal activities by construction 

personnel including: unlicensed prostitution; illegal 
sale or purchase of alcohol; sale, purchase or 
consumption of drugs; illegal gambling or violent 
behaviour; 

o compliance with the Traffic Management Plan and 
all road regulations; and 

o description of disciplinary measures for 
infringement of the Code of Conduct and company 
rules. 

 
If workers are found to be in contravention of the Code of 
Conduct, which they signed at the commencement of their 
contract, they will face disciplinary procedures that could 
result in dismissal.  Stock theft should be noted as a 

Code of Conduct Solaire Direct Throughout 
Operation 
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
20.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
20.5 
 
 
 
 
20.6 
 
 
20.7 
 
 
 
 
20.8 
 
 
 
 
 
 
 
 
20.9 

dismissible offence. 
 
Solaire Direct must develop and implement a grievance 
procedure that is easily accessible to local communities, 
through which complaints related to contractor or employee 
behaviour can be lodged and responded to.  Solaire Direct 
must respond directly to such complaints.  Key steps of the 
grievance mechanism include: 

o circulation of contact details of ‘grievance officer’ 
or other key Solaire Direct contacts. 

o awareness raising among local communities 
(including all directly affected and neighbouring 
farmers) regarding the grievance procedure and 
how it works. 

o establishment of a grievance register to be updated 
by Solaire Direct, this should include all responses 
and response times. 

 
Solaire Direct, together with the appointed contractors must 
develop a means of monitoring access to the Site, prohibiting 
unauthorised access to the Site and ensuring that all visitors 
report to the Site office.  
 
No employment will take place at the entrance to the Site. 
Only formal channels for employment will be used. 
 
Solaire Direct will award a contract to an appropriate security 
company, to provide 24hr security at the Site.  The security 
company will comply with the above mentioned Code of 
Conduct.  
  
Solaire Direct must develop and implement an HIV/AIDS 
policy and information document for all workers directly 
related to the Project.  All contractors must implement this 
policy.  The information document will address factual health 
issues as well as behaviour change issues around the 
transmission and infection of HIV/AIDS.  Solaire Direct will 
make condoms available to employees and all contractor 
workers. 
 
The construction workers (from outside the area) should be 
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Activity Objective Actions to be undertaken to Mitigate Environmental Impact Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Activity 

# Commitment / Actions Required / Key Controls 

 
 
 
 

allowed to return home over the weekends or on a regular 
basis to visit their families.  The contractor should make the 
necessary arrangement to facilitate these visits. 
 

21. Community 
Investment 

Maximise the benefits 
of community 
investments 

21.1 
 
 
 
 
 
 
 
21.2 
 
 
 
21.3 
 
 
 
21.4 
 
 
 
 
21.5 
 
 
 
 
21.6
 
 
 
21.7 
 
21.8 
 
 
 
 

The objective of these enhancement measures is to optimise 
the benefits to the local community through the Development 
and operation of a Community Trust.  Solaire Direct’s 
financial contribution towards a community trust will be 
linked to the finalisation of the tariff as part of the PPA.  The 
following enhancement measures should be implemented to 
enhance the benefit to the local community:   
 
Solaire Direct will calculate their contribution towards the 
Community Trust and establish the Trust in accordance with 
the relevant laws and guidelines. 
 
Suitable reporting and governance mechanisms will be 
established and integrated into the Trust set-up and 
operation. 
 
Projects will be identified in collaboration with the local 
Municipality and community representatives, to ensure 
alignment with the key needs identified through the 
Integrated Development Planning process.  
 
Projects will be identified in collaboration with the land 
owners as well as other local stakeholders to improve general 
living conditions and access to better living standards in the 
broader area. 
 
Projects will be implemented in partnership with the Local 
Municipality and community representatives to ensure the 
maximisation of benefits within the local community. 
 
All projects will be aligned with Solaire Direct’s policies. 
 
Solaire Direct will have a clear exit strategy from Community 
Trust and the associated Projects.  This strategy will, as far as 
possible, ensure that the projects are sustainable and have the 
organisational capacity to operate without the support of 
Solaire Direct. 

Community Trust documentation Solaire Direct From inception of 
and throughout life 
of the Community 
Trust 
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5.6 DETAILED OPERATIONAL ENVIRONMENTAL SPECIFICATIONS 

 
5.6.1 Litter and Waste Management 

A litter and waste management system must be established by Solaire Direct.  
Litter and waste management should address the following: 
 
Recycling 

It is recommended that a recycling program be established for the Site as a 
whole, but specifically for the admin and maintenance buildings and all 
occupants at the Site. This may be achieved via an agreement with the waste 
management contractor for the site. Solaire Direct must make adequate staff 
resources available to implement and manage the recycling program. Waste 
separation is best conducted at source, and the recycling waste storage area 
must as a minimum separate waste into the following categories: 
 

Paper products; 
Cardboard; 
Glass; 
Plastics; and 
Metals. 

 
Recycling will involve greater effort, but offers the reward of environmentally 
sustainable practices and potential employment opportunities.  The Solaire 
Direct should establish what recycling facilities are available within the 
broader area and determine a recycling program that can support any 
community efforts already underway. 
 
Solid waste 

A distinction should be made between dry solid waste and wet solid waste. 
These should be separated and collected in different containers for storage at a 
central waste depot before removal to a recognised municipal waste facility. 
 
All waste storage areas are to be kept in a clean and hygienic condition to 
prevent odours, spreading of litter, and scavengers. 
 
The frequency of collection must be determined and specified by the ELC/ 
Solaire Direct in this OEMPr.  
 
Refuse and litter management is to be monitored visually by the ESM.  
Findings are to inform changes in the waste management procedures to 
eliminate litter problems. 
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Hazardous Waste 

Should any hazardous waste be generated by the Solar PV Facility, this must 
be disposed of at a hazardous waste facility and any health and safety 
requirements for the storage, transport and disposal of hazardous waste must 
be adhered to. 
 

5.6.2 Maintenance of Development 

This section refers to both internal and external maintenance of the Project.  

Solaire Direct must notify the ESM of any external maintenance to be 
undertaken.  Any significant structural maintenance should require 
compliance with the CEMPr. 

The ESM must specify any additional environmental procedures necessary 
to prevent contamination of the environment. 

Solaire Direct is responsible for notifying the maintenance contractor of 
the conditions under which maintenance is to be done. 

 
5.6.3 Emergency Procedures 

An appropriate and timeous response to emergency situations will ensure that 
the environmental consequences of such situations are managed and 
curtailed.  Since the fire is seen as the most likely foreseeable emergency for 
the Site, the emergency procedure for fire is provided below.  In the event of a 
fire occurring, the requisite procedure shall be implemented.  To ensure 
preparedness, all key staff on site shall be trained in terms of the requirements 
of this emergency procedure.  
 
Solaire Direct shall ensure that the fire control system is maintained according 
to the relevant SANS requirements. 
 
Solaire Direct shall ensure that all measures to avoid the risk of fire according 
to the Environmental Regulations for Workplaces promulgated by 
Government Notice No. R2281 of 16 October 1987, as amended, is adhered to. 
Firefighting equipment is to be visible 
 
Emergency procedure in the event of a fire 

Contact relevant parties as well as local fire department and report the 
location and details of the fire; 

 
Alert other staff by sounding an alarm/siren; 

 
Attend to human life in danger, remove all combustible items in the 
vicinity (where possible), and guide people away from danger area; 
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If trained, personnel to attempt to extinguish the fire without endangering 
life; and 

 
If uncertain or unable to extinguish the fire, leave the area and wait for 
assistance. 

 
Emergency contact details 

A list of emergency services contact numbers shall be posted on the Site.  As a 
minimum, the following emergency services shall be included on the list: 
  

DEDEAT (Chris Hani regional Office): +27 (0) 45 838 3983 
Fire Department:      10111    
Disaster Management:    107 
Ambulance Services:    10177 
South African Police Services:   10111 

 
 

5.6.4 OEMPr Review and Audit 

OEMPr Review 

A schedule for the review of the OEMPr should be established by the 
ELC/Solaire Direct.  It is recommended that the effectiveness of the OEMPr be 
reviewed on an annual basis, and possibly bi-annually in the first year of 
operation.  
 
Any proposed changes are to be submitted by the ESM to DEA for approval 
prior to implementation.  Amendments or additions made to the document 
(with the approval of the relevant authorities) are to be included as annexures, 
distributed to all relevant parties, and should be considered as OEMPr 
specifications to which all relevant parties are bound.  
 
Results of environmental audits (see section 5.6.5.2) are to inform the 
ELC/Solaire Direct of changes required to the EMPr documentation. 
 
OEMPr Audit 

Audits of the OEMPr implementation in the Development should be 
undertaken on a regular basis.  Internal audits (by the ESM) should be done 
on a quarterly basis with an external audit conducted by an independent 
consultant undertaken as specified below. 
 
An independent environmental auditor is to be employed after the first year 
of operation, and annually thereafter, to perform a formal audit on the 
management plan, and its implementation by the relevant parties.  
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Each audit is to be based on Site visits by the auditor as well as a review of 
any records of environmental management to be kept by the ESM. The audit 
must also determine whether the OEMPr is adequately dealing with the range 
of environmental impacts on the Site, i.e. whether the plan is still appropriate, 
or whether it needs to be extended.   
 
The audit report is to include recommendations of changes required to the 
OEMPr document, management practices, etc., to improve environmental 
management of the Site. The results of this audit are to be submitted to the 
provincial and local environmental authority, and to DEA.  
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ALIEN MANAGEMENT PLAN OBJECTIVE 

The purpose of the Drennan Alien Plant Management Plan is to provide a framework for the 
management of alien and invasive plant species during the construction and operation of the Drennan 
Solar Energy Facility.  The broad objectives of the plan includes the following: 

Ensure alien plants do not become dominant in parts or the whole site through the control and 
management of alien and invasive species presence, dispersal & encroachment 
Initiate and implement a monitoring and eradication programme for alien and invasive species 
Promote the natural re-establishment and planting of indigenous species 

 

PROBLEM BACKGROUND & LEGISLATIVE BACKGROUND 

Alien plants replace indigenous vegetation leading to severe loss of biodiversity and change in landscape 
function.  Potential consequences include loss of biodiversity, loss of grazing resources, increased fire 
risk, increased erosion, loss of wetland function, impacts on drainage lines, increased water use etc. 

In addition, the Conservation of Agricultural Resources Act (Act 43 of 1983), as amended in 2001, 
requires that landusers clear Declared Weeds from their properties and prevent the spread of Declared 
Invader Plants on their properties.   

Table 3 of CARA (the Conservation of Agricultural Resources Act) lists all declared weeds and invader 
plants. Alien plants are divided into 3 categories based on their risk as an invader. 

Category 1  - These plants must be removed and controlled by all land users. They may no longer 
be planted or propagated and all trade in these species is prohibited.   

Category 2 – These plants pose a threat to the environment but nevertheless have commercial 
value. These species are only allowed to occur in demarcated areas and a landuser must obtain 
a water use licence as these plants consume large quantities of water.   

Category 3 – These plants have the potential of becoming invasive but are considered to have 
ornamental value. Existing plants do not have to be removed but no new plantings may occur 
and the plants may not be sold. 

The following guide is a useful starting point for the identification of alien species: 

Bromilow, C. 2010. Problem Plants and Alien Weeds of South Africa. Briza, Pretoria. 
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ALIEN SPECIES PRESENCE & ABUNDANCE AT DRENNAN 

The Drennan site is currently lightly invaded by alien species.  The density of alien species within the 
intact vegetation is generally low and is restricted to species such as Opuntia ficus-indica and Opuntica 
aurantica.  Within disturbed areas such as along roadsides and near watering points other species such 
as Argemone ochroleuca, Conyza bonariensis, Salsola kali, Xanthium spinosum, Bidens pilosa, Cirsium 
vulgare and Tagetes minuta were observed.  These species generally do not invade intact veld, but 
quickly invade disturbed areas and as they are already present in the area, would increase rapidly at the 
site following construction activities.  The Opuntia species are illustrated below and additional 
information on these as well as the other alien species including photographs can be found on the 
following website: http://www.invasives.org.za/invasive-plants.html 

 

 

 

 

 

 

 

 

Opuntia ficus-indica 

 

 

Opuntia aurantica 

 

ACTIVITIES LIKELY TO IMPACT ALIEN SPECIES ABUNDANCE 

Alien species are adept at taking advantage of disturbance.  The weedy and annual species listed above 
will take advantage of any disturbance at the site.  The site is also in close proximity to several sources of 
alien species, including the railway line which has abundant alien species along the track as well as the 
areas of intensive agriculture along the Fish River.  As a result any activities which result in the loss of 
plant cover or the disturbance of the soil surface will stimulate the invasion of alien species.  This 
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includes clearing for roads, panels arrays, substations and any other infrastructure.  Within the context 
of the site, areas which receive runoff and those areas of disturbed soil which are not rehabilitated are 
likely to be most vulnerable to alien invasion, in the short term as well as during the operation phase of 
the development.  As runoff can create erosion and disturbance, it is also likely that poor runoff 
management at the site will promote the invasion of alien species.   

 

GENERAL CLEARING & GUIDING PRINCIPLES 

Alien control programs are long-term management projects and should include a clearing plan 
which includes follow up actions for rehabilitation of the cleared area.   
The lighter infested areas should be cleared first to prevent the build-up of seed banks.   
Pre-existing dense mature stands ideally should be left for last, as they probably won’t increase 
in density or pose a greater threat than they are currently.   
Collective management and planning with neighbours may be required in the case of large 
woody invaders as seeds of aliens are easily dispersed across boundaries by wind or water 
courses.  The current site is relatively small and therefore seed input from adjacent already 
disturbed areas is likely to be the major source of alien species at the site.  Therefore for 
effective control, a larger area than the site may need to be cleared.   
All clearing actions should be monitored and documented to keep track of which areas are due 
for follow-up clearing.  
 

CLEARING METHODS 

Different species require different clearing methods such as manual, chemical or biological 
methods or a combination of both.  
However care should be taken that the clearing methods used do not encourage further 
invasion.  As such, regardless of the methods used, disturbance to the soil should be kept to a 
minimum.   
Fire is not a natural phenomenon in the area and fire should not be used for alien control or 
vegetation management at the site.   
The best-practice clearing method for each species identified should be used. The preferred 
clearing methods for most alien species can be obtained from the DWAF Working for Water 
Website.  http://www.dwaf.gov.za/wfw/Control/ 
The Opuntia species at the site are likely to pose the greatest control problem as these species 
reproduce vegetatively as well as from seed.  Therefore plants must be removed from the site 
and burned or controlled with herbicides which are not always effective.   
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USE OF HERBICIDES FOR ALIEN CONTROL 

Although it is usually preferable to use manual clearing methods where possible, such methods may 
create additional disturbance which stimulates alien invasion and may also be ineffective for many 
woody species which resprout.  Where herbicides are to be used, the impact of the operation on the 
natural environment should be minimised by observing the following:  

Area contamination must be minimised by careful, accurate application with a minimum 
amount of herbicide to achieve good control.  
All care must be taken to prevent contamination of any water bodies. This includes due care in 
storage, application, cleaning equipment and disposal of containers, product and spray 
mixtures.  
Equipment should be washed where there is no danger of contaminating water sources and 
washings carefully disposed of in a suitable site.  
To avoid damage to indigenous or other desirable vegetation, products should be selected that 
will have the least effect on non-target vegetation.   
Coarse droplet nozzles should be fitted to avoid drift onto neighbouring vegetation.   
The appropriate health and safety procedures should also be followed regarding the storage, 
handling and disposal of herbicides.   

For all herbicide applications, the following guidelines should be followed:  

Working for Water: Policy on the Use of Herbicides for the Control of Alien Vegetation. 

 

ALIEN PLANT MANAGEMENT PLAN 

CONSTRUCTION PHASE ACTIVITIES 

The following management actions are aimed at reducing soil disturbance during the construction phase 
of the development, as well as reducing the likelihood that alien species will be brought onto site or 
otherwise encouraged. 

Action Frequency 
The ECO is to provide permission prior to any vegetation being cleared for 
development. Daily 

Clearing of vegetation should be undertaken as the work front progresses – mass 
clearing should not occur unless the cleared areas are to be surfaced or prepared 
immediately afterwards. 

Weekly 

Where cleared areas will be exposed for some time, these areas should be protected 
with packed brush, or appropriately battered with fascine work.  Alternatively, jute Weekly 
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(Soil Saver) may be pegged over the soil to stabilise it. 
Cleared areas that have become invaded can be sprayed with appropriate herbicides 
provided that these are such that break down on contact with the soil. Residual 
herbicides should not be used.  

Weekly 

Although organic matter is frequently used to encourage regrowth of vegetation on 
cleared areas, no foreign material for this purpose should be brought onto site.  Brush 
from cleared areas should be used as much as possible.  The use of manure or other 
soil amendments is likely to encourage invasion.  

Weekly 

Clearing of vegetation is not allowed within 32m of any wetland, 80m of any wooded 
area, within 1:100 year floodlines, in conservation servitude areas or on slopes steeper 
than 1:3, unless permission is granted by the ECO for specifically allowed construction 
activities in these areas. 

Weekly 

Care must be taken to avoid the introduction of alien plant species to the site and 
surrounding areas. (Particular attention must be paid to imported material such as 
building sand or dirty earth-moving equipment.)  Stockpiles should be checked 
regularly and any weeds emerging from material stockpiles should be removed. 

Weekly 

Alien vegetation regrowth on areas disturbed by construction must be controlled 
throughout the entire site during the construction period. 

Monthly 
 

The alien plant removal and control method guidelines should adhere to best-practice 
for the species involved.  Such information can be obtained from the DWAF Working 
for Water website.   

Monthly 
 

Clearing activities must be contained within the affected zones and may not spill over 
into demarcated No Go areas. 

Daily 
 

Pesticides may not be used.  Herbicides may be used to control listed alien weeds and 
invaders only. 

Monthly 
 

Wetlands and other sensitive areas should remain demarcated with appropriate 
fencing or hazard tape. These areas are no-go areas (this must be explained to all 
workers) that must be excluded from all development activities.   

Daily 
 

 

MONITORING – CONSTRUCTION PHASE 

The following monitoring actions should be implemented during the construction phase of the 
development. 
 
Monitoring Action  Indictor Timeframe 
Document alien species present 
at the site 

List of alien species Preconstruction 

Document alien plant 
distribution 

Alien plant distribution map within 
priority areas 

3 Monthly 

Document & record alien control Record of clearing activities 3 Monthly 
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measures implemented 
Review & evaluation of control 
success rate 

Decline in documented alien 
abundance over time 

Biannually 

 
 
OPERATIONAL PHASE ACTIVITIES 

The following management actions are aimed at reducing the abundance of alien species within the site 
and maintaining non-invaded areas clear of aliens.   
 
Action Frequency 
Surveys for alien species should be conducted regularly.  Every 6 months for 
the first two years after construction and annually thereafter.  All aliens 
identified should be cleared.   

Every 6 months for 2 
years and annually 
thereafter 

Where areas of natural vegetation have been disturbed by construction 
activities, revegetation with indigenous, locally occurring species should take 
place where the natural vegetation is slow to recover or where repeated 
invasion has taken place following disturbance. 

Biannually, but 
revegetation should 
take place at the 
start of the rainy 
season  

Areas of natural vegetation that need to be maintained or managed to reduce 
plant height or biomass, should be controlled using methods that leave the 
soil protected, such as using a weed-eater to mow above the soil level.   

When necessary  

No alien species should be cultivated on-site.  If vegetation is required for 
esthetic purposes, then non-invasive, water-wise locally-occurring species 
should be used. 

When necessary  

 
 
MONITORING – OPERATIONAL PHASE 

The following monitoring and evaluation actions should take place during the operational phase of the 
development.   

 

Monitoring Action  Indictor Timeframe 

Document alien species 
distribution and abundance over 
time at the site 

Alien plant distribution map Biannually 

Document alien plant control 
measures implemented & 
success rate achieved 

Records of control measures and 
their success rate.   
A decline in alien distribution and 

Biannually 
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cover over time at the site 
Document rehabilitation 
measures implemented and 
success achieved in problem 
areas 

Decline in vulnerable bare areas over 
time Biannually 

 

 

CONCLUSIONS AND RECOMMENDATIONS 

As there are already a number of alien species present at the site, alien invasion following 
disturbance at the site is likely to occur rapidly.  As a result, alien control should begin during the 
construction phase to ensure that the density and abundance of alien species remains 
manageable into the operational phase. 
In the short-term, soil disturbance is likely to be the dominant driver of alien invasion at the site.  
While, in the long-term the distribution of runoff is likely to be a key driver as those areas which 
receive water will be wetter and likely to contain a higher alien abundance.   
As disturbance is the major initial driver of alien species invasion, keeping the disturbance 
footprint to a minimum is a key element in reducing alien abundance.  Wherever possible, the 
indigenous vegetation should be left intact as this will significantly reduce the likelihood of alien 
invasion.   
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BACKGROUND & PURPOSE 

The purpose of the Drennan Solar Energy Facility plant rescue and protection plan is to implement 
avoidance and mitigation measures to reduce the impact of the development of the Drennan Solar 
Energy Facility and associated infrastructure on listed and protected plant species and their habitats.  
Although this report identifies those species suitable for search and rescue at the site, it is important to 
note that a preconstruction walk-through of the site would also be important to refine the list of species 
identified for search and rescue, as well as locate such species prior to construction.   

MITIGATION & AVOIDANCE OPTIONS 

Solar energy facilities result in a relatively high impact, concentrated within a relatively confined area.  
The distribution and location of infrastructure within solar facilities is not very flexible and as a result 
there are not a lot of avoidance options possible.  Therefore, within solar energy facilities, once the final 
footprint has been defined, the primary remaining mitigation option for species of conservation concern 
is translocation.  In some cases, the entire footprint of the solar energy footprint is cleared and levelled 
prior to construction, in which case all species of concern should be translocated.  However, in some 
situations, the vegetation between the rows of panels can be left intact and smaller species can remain 
unharmed in these areas.  However, even in the latter case, the impact of the construction activities is 
very high and larger species and those vulnerable to trampling should be translocated prior to 
construction.  It is also important to recognise that translocation equates only to partial mitigation as 
the individuals may be saved, but the habitat is lost with long-term implications for affected 
populations.  In addition, not all translocated individuals will survive and the proportion of plants 
surviving will vary from species to species.  Some species such as most trees and woody shrubs are not 
suitable for translocation on account of their deep rooting systems and cannot be translocated and their 
loss must be accepted as an outcome of the development.   

 

RESCUE AND PROTECTION PLAN 

Preconstruction 

Before construction commences at the site, the following actions should be taken: 

Identification of all listed species which may occur within the site, this is largely provided here, 
but would be supplemented following the walk-through.   
Walk-through of the final development footprint by a suitably qualified botanist/ecologist to 
locate and identify all listed and protected species which fall within the development footprint.  
These results should be used to inform any final minor adjustments to the layout, as well as 
direct preconstruction search and rescue at the site. 
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Search and rescue operation of all listed species within the development footprint.  Affected 
individuals of suitable species should be translocated to a similar habitat outside of the 
development footprint and marked for monitoring purposes.  The ecological walk-through 
provides the basis for the search and rescue and the search and rescue itself should also be used 
as an opportunity to identify additional individuals of listed species for rescue.   
Ideally, translocation should happen during one of the cooler months in order to promote 
survival, with the optimal period at the site likely to be March to June.  This will give the 
translocated plants sufficient time to recover before the next hot season.  
Although species such as geophytes are best translocated when they are dormant, they can be 
hard to locate at this time and therefore, any time would be acceptable for such species.   
Porcupines may however learn to recognize the holes where plants have been translocated to 
and can destroy large numbers of translocated plants during the dry season when other food is 
scarce.   

 

Construction Phase 

ECO to monitor vegetation clearing at the site.  Any deviations from the plans that may be 
required should first be checked for listed species by the ECO and any listed species present 
which are able to survive translocation should be translocated to a safe site.   
Any listed species observed within the development footprint that were missed during the 
preconstruction plant sweeps should be translocated to a safe site. 
Many listed species are also sought after for traditional medicine or by collectors and so the ECO 
should ensure that all staff attend environmental induction training in which the legal and 
conservation aspects of harvesting plants from the wild are discussed.   
The ECO should monitor construction activities in sensitive habitats such as near rivers and 
wetlands carefully to ensure that impacts to these areas are minimized.   
Populations of sensitive species or important habitats near the development footprint should be 
cordoned-off with construction tape or similar barrier and marked as no-go areas.   
No unauthorised personnel to be allowed on-site. 
No fires on-site. 

 

Operation 

Access to the site should be strictly controlled and all personnel entering or leaving the site 
should be required to sign and out with the security officers.   
The collecting of plants of their parts should be strictly forbidden and signs stating so should be 
placed at the entrance gates to the site. 
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IDENTIFICATION OF LISTED SPECIES 

Species of conservation concern are identified according to the Red List of South African 
Plants http://redlist.sanbi.org/redcat.php.  All such species known from the area are listed below.  At a 
provincial level, protected species are listed under a number of acts, namely the Eastern Cape Nature 
Conservation Act, 19 of 1974 and variously amended thereafter as well as the Transkei Decree (No 9 Of 
1992) and the Ciskei Nature Conservation Act of 1987.  Species listed under the National Red Data List of 
Plants as well as those protected under the provincial legislation must be specified on permit 
applications required for site clearing.    

 
Table 1.  Species listed under the Red List of South African Plants, which were observed and 
can be confirmed as being present at the Drennan site.   
Species Status Likelihood 
Aloe longistyla DDD Confirmed 
Boophone disticha Declining Confirmed 
Drimia altissima Declining Confirmed 
Euphorbia globosa EN Confirmed 

 
 
Table 2.  Species listed under the Red List of South African Plants, which were not observed 
at the site, but which may occur at the site.  Some of the species are large and conspicuous 
and given the limited extent of the development and the open nature of the site, they can 
be confirmed as not being present.   
Species Status Likelihood 
Pelargonium reniforme subsp. reniforme DDD Low Possibility 
Salvia repens var. keiensis DDD Low Possibility 
Cineraria lobata subsp. lobata Declining Low Possibility 
Pelargonium sidoides Declining Low Possibility 
Gnaphalium declinatum NT Low Possibility 
Alepidea delicatula Rare Low Possibility 
Gasteria baylissiana Rare Low Possibility 
Dierama grandiflorum Rare Low Possibility 
Aloinopsis rubrolineata Rare Low Possibility 
Alepidea macowani VU Low Possibility 
Diascia ramosa VU Low Possibility 
Elaeodendron croceum Declining Not Present 
Dioscorea elephantipes Declining Not Present 
Rapanea melanophloeos Declining Not Present 
Protea lacticolor EN Not Present 
Asparagus stipulaceus NT Not Present 
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Encephalartos lehmannii NT Not Present 
Kniphofia acraea Rare Not Present 
Protea subvestita VU Not Present 

 
Other species and genera which occur at the site and which are protected by provincial legislation 
include members of the following families and genera: 

Gasteria – All Species 
Haemanthus – All Species 
Mesembryanthemaceae - All species 

The above list is not exhaustive and represents a small proportion of the protected species in the 
province, but highlights the dominant species observed at the site 

Individuals and species of protected species suitable for search and rescue which were not identified 
and located during the walk-through survey but which are observed during the search and rescue 
operation should also be translocated at the same time.  

 

MONITORING & REPORTING REQUIREMENTS 

The following reporting and monitoring requirements are recommended as part of the plant rescue and 
protection plan: 

Monitoring during construction by the ECO to ensure that listed species and sensitive habitats 
are avoided.  All incidents should be recorded along with the remedial measures implemented.   
Post construction monitoring of plants translocated during search and rescue to evaluate the 
success of the intervention.  Monitoring for a year post-transplant should be sufficient to gauge 
success.   
Operational phase compliance monitoring of any incidents and transgressions.   
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GUIDE TO SPECIES FOR SEARCH AND RESCUE 

The following photographs illustrate the species observed at the site which are suitable for search and 
rescue.  The list is not complete, but serves to illustrate the majority of species likely to be encountered 
at the site.   

Aloe ferox
 

 

 

 

 

 

 

 

 

 

 

Aloe maculata
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Aloe tenuior
 

 

 

 

 

 

 

 

 

 

 

Aloe variegata
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Euphorbia globosa
 

 

 

 

 

 

 

 

 

 

 

Harworthia decipiens var minor
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Haemanthus albiflos

 

 

 

Gasteria bicolor
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Aloe longistyla

 

 

 

Euphorbia micracantha
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Albuca setosa

 

 

Astroloba congesta
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Drimia altissima (Declining)
 

 

 

 

 

 

 

 

 

 

 

 

 

Boophone disticha (Declining)
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BACKGROUND & PURPOSE 

The purpose of the Drennan Solar Energy Facility revegetation and rehabilitation plan is to ensure that 
areas cleared or impacted during construction activities of the proposed Facility are rehabilitated with a 
plant cover that reduces the risk or erosion from these areas as well as restores some ecosystem 
function.  The purpose the rehabilitation at the site can be summarized as follows: 

Achieve long-term stabilisation of all disturbed areas to minimise erosion potential; 
Re-vegetate all disturbed areas with suitable local plant species; 
Minimise visual impact of disturbed areas; and 
Ensure that disturbed areas are safe for future uses. 

It is also important to recognize that the rehabilitation plan should be closely aligned with the erosion 
control plan as the two factors are inextricably linked.   

ECOSYSTEM CONTEXT 

The site occurs within a semi-arid environment and a fundamentally different approach to rehabilitation 
efforts in such areas is required as compared to traditional rehabilitation approaches within more mesic 
areas.  In addition, rehabilitation techniques which rely on agricultural techniques such as the 
application of fertilizer and the planting of annual grasses or other alien species are not appropriate.  
The major implication of the semi-arid nature of the site is that the use of appropriate species and 
techniques is key in order to achieve long-term success.   

REHABILITATION MANAGEMENT PRINCIPLES 

Topsoil management
Effective topsoil management is a critical element of rehabilitation, particularly in arid and semi-arid 
areas where soil properties are a fundamental determinant of vegetation composition and abundance.  
Although some parts of the site consist of exposed bedrock, most parts of the site have at least some 
topsoil.  Where any excavation or topsoil clearing is required, the topsoil should stockpiled and later 
used to cover cleared and disturbed areas once construction activity has ceased.   

Topsoil is the top-most layer (0-25cm) of the soil in undisturbed areas.  This soil layer is 
important as it contains nutrients, organic matter, seeds, micro-organisms fungi and soil fauna.  
All these elements are necessary for soil processes such as nutrient cycling and the growth of 
new plants.  The biologically active upper layer of the soil is fundamental in the maintenance of 
the entire ecosystem. 
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Topsoil should be retained on site in order to be used for site rehabilitation.  The correct 
handling of the topsoil is a key element to rehabilitation success.  Firstly it is important that the 
correct depth of topsoil is excavated.  If the excavation is too deep, the topsoil will be mixed 
with sterile deeper soil, leading to reduction in nutrient levels and a decline in plant 
performance on the soil.   
Wherever possible, stripped topsoil should be placed directly onto an area being rehabilitated. 
This avoids stockpiling and double handling of the soil.  Topsoil placed directly onto 
rehabilitation areas contains viable seed, nutrients and microbes that allow it to revegetate 
more rapidly than topsoil that has been in stockpile for long periods. 
If direct transfer is not possible, the topsoil should be stored separately from other soil heaps 
until construction in an area is complete.  The soil should not be stored for a long time and 
should be used as soon as possible.  The longer the topsoil is stored, the more seeds, micro-
organisms and soil biota are killed.   
Ideally stored topsoil should be used within a month and should not be stored for longer than 
three months.  In addition, topsoil stores should not be too deep, a maximum depth of 1m is 
recommended to avoid compaction and the development of anaerobic conditions within the 
soil.   
If topsoil is stored on a slope then sediment fencing should be used downslope of the stockpile 
in order to intercept any sediment and runoff should be directed away from the stockpiles 
upslope.   

MULCHING 

Mulching is the covering of the soil with a layer of organic matter of leaves, twigs bark or wood chips, 
usually chopped quite finely.  The main purpose of mulching is to protect and cover the soil surface as 
well as serve as a source of seed for revegetation purposes.   

During site clearing the standing vegetation should not be cleared and mixed with the soil, but 
should be cleared separately, either mechanically or by hand using a brush-cutter.  The cleared 
vegetation should be stockpiled and used whole or shredded by hand or machine to protect the 
soil in disturbed areas and promote the return of indigenous species.   
Mulch should be harvested from areas that are to be denuded of vegetation during construction 
activities, provided that they are free of seed-bearing alien invasive plants; 
No harvesting of vegetation may be done outside the area to be disturbed by construction 
activities; 
Brush-cut mulch should be stored for as short a period as possible, and seed released from 
stockpiles can also be collected for use in the rehabilitation process.  
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SEEDING 

In some areas the natural regeneration of the vegetation may be poor and the application of seed to 
enhance vegetation recovery may be required.  Seed should be collected from plants present at the site 
and should be used immediately or stored appropriately and used at the start of the following wet 
season.  Seed can be broadcast onto the soil, but should preferably be applied in conjunction with 
measures to improve seedling survival such as scarification of the soil surface or simultaneous 
application of mulch.   

Indigenous seeds may be harvested for purposes of re-vegetation in areas that are free of alien 
or invasive vegetation, either at the site prior to clearance or from suitable neighbouring sites; 
Seed may be harvested by hand and if necessary dried or treated appropriately  
Seed gathered by vacuum harvester, or other approved mass collection method, from suitable 
shrubs or from the plant litter surrounding the shrubs must be kept apart from individually 
harvested seed; 
No seed of alien or foreign species should be used or brought onto the site.   
Within the context of the site seed of perennial grasses such as Eragrostis lehmanniana and 
shrubs such as Pentzia incana would be suitable species for collection. 

 

TRANSPLANTS 

Where succulent plants are available or other species which may survive translocation are present, 
individual plants can be dug out from areas about to be cleared and planted into areas which require 
revegetation.  This can be an effective means of establishing indigenous species quickly.   

Plants for transplant should only be removed from areas that are going to be cleared. 
Perennial grasses, shrubs, succulents and geophytes are all potentially suitable candidates for 
transplant.   
Transplants should be placed within a similar environment from where they came in terms of 
aspect, slope and soil depth.   
Transplants must remain within the site and may not be transported off the site. 
Some species can also grow from cuttings and branches of many succulent species can be 
rooted in the field.  Some species such as Pentzia incana can also be grown from cuttings but 
would need to be rooted in pots under irrigation first. 
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USE OF SOIL SAVERS 

On steep slopes and areas where seed and organic matter retention is low, it is recommended that soil 
savers are used to stabilise the soil surface.  Soil savers are man-made materials, usually constructed of 
organic material such as hemp or jute and are usually applied in areas where traditional rehabilitation 
techniques are not likely to succeed.   

In areas where soil saver is used, it should be pegged down to ensure that is captures soil and 
organic matter flowing over the surface.   
Soil saver may be seeded directly once applied as the holes in the material catch seeds and 
provide suitable microsites for germination.  Alternatively, fresh mulch containing seed can be 
applied to the soil saver.   

GENERAL RECOMMENDATIONS 

Progressive rehabilitation is an important element of the rehabilitation strategy and should be 
implemented where feasible.   
Once revegetated, areas should be protected to prevent trampling and erosion.  
No construction equipment, vehicles or unauthorised personnel should be allowed onto areas 
that have been vegetated. 
Where rehabilitation sites are located within actively grazed areas, they should be fenced.  
Fencing should be removed once a sound vegetative cover has been achieved.  
Any runnels, erosion channels or wash aways developing after revegetation should be backfilled 
and consolidated and the areas restored to a proper stable condition.   

 

MONITORING REQUIREMENTS 

As rehabilitation success, particularly in arid areas is unpredictable, monitoring and follow-up actions are 
important to achieve the desired cover and soil protection.   

Re-vegetated areas should be monitored every 4 months for the first 12 months following 
construction.    
Re-vegetated areas showing inadequate surface coverage (less than 30% within 12 months after 
re-vegetation) should be prepared and re-vegetated; 
Any areas showing erosion, should be re-contoured and seeded with indigenous grasses or 
other locally occurring species which grow quickly. 
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CONCLUSIONS AND RECOMMENDATIONS 

The most cost-effective way to reduce the cost and effort for rehabilitation is to reduce and 
minimize the disturbance footprint.  If the panel arrays can be constructed without clearing the 
site, then the amount of rehabilitation required would be low and any cleared areas would 
quickly become revegetated.   
The solar panels and roads within the development represent hard surfaces that will generate a 
lot of runoff.  As a result, effective runoff management is essential as is an effective vegetation 
cover to prevent widespread erosion across the site.  As the majority of the site is sloping, the 
risk of erosion is high and retaining vegetation cover between the rows of panels during 
construction is strongly recommended.   
The dominant species at the site are quick growing and would also be suitable candidates for 
rehabilitation.  This includes the woody shrub Pentzia incana, succulent shrub Ruschia ferox and 
perennial grass Eragrostis lehmanniana. 
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PURPOSE 

The purpose of the Drennan Solar Energy Facility erosion management plan is to implement avoidance 
and mitigation measures to reduce the erosion potential and the likely impact of erosion associated with 
the construction and operational phases of the proposed facility.  As part of the management plan, 
measures to protect hydrological features from erosion damage are included.   

SCOPE & LIMITATIONS 

This plan is intended at introducing measures aimed reducing the negative impacts of erosion on 
biodiversity as well as reducing the vulnerability of the site to erosion problems during the construction 
and operational phases of the development.  The focus is on managing runoff and reducing the 
construction phase impact on ecologically sensitive areas.  The plan does not cover engineering-side 
issues which are of relevance to soil management and erosion.  Therefore issues such as the potential 
presence of heaving clays, compressible soils, perched water tables, dispersive soils and corrosive 
groundwater at the site are beyond the general scope of this study and are not directly dealt with.  
These issues would need to be addressed and their relevance assessed during detailed geotechnical 
investigation of the site.  

RELEVANT ASPECTS OF THE SITE 

The site is flat towards the Eskom power line and the rest of the site is gently to moderately sloping and 
there are no very steep areas within the development area that would be a high erosion risk area.  The 
soils of the area are however quite vulnerable to erosion as the cover photograph illustrates.  As the 
panels and other hardened surfaces of the site will generate a large amount of runoff during rainfall 
events, the risk or erosion even on gentle slopes is high.  Consequently, specific measures to regulate 
runoff at the site should form part of the design and construction phases of the development.   

 

BACKGROUND 

Types of Erosion
Erosion comes in several forms, some of which are not immediately obvious.  The major types of erosion 
are briefly described below: 

Raindrop impact 
This is the erosion that occurs due to the “bomb blast” effect of raindrop impact. Soil particles can 
be blasted more than a meter into the air.  Apart from loosening soil particles, the effect can also 
break soil aggregates apart and form a clay seal on the surface which resists infiltration and results 
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in increased levels of runoff.  This effect is most important when large areas of exposed soils are 
present.  If the site is cleared, then this effect will play an important role as it results in the soil 
surface becoming sealed which reduces infiltration and increases runoff, leading to erosion.   

Sheet erosion 
This is the removal of a shallow and uniform layer of soil from the surface. It is caused initially by 
raindrop splash and then by runoff. Sheet erosion is often difficult to see as no perceptible channels 
are formed. Accumulated sediment at the bottom of the slope is often the only indicator.  This is 
likely to be an important erosion type at the site given the gently sloping nature of the site and the 
susceptible soils.   

Rill erosion 
This is the removal of soil from the surface whereby small channels or rills up to 300mm are 
formed. It is caused by runoff concentrating into depressions, wheel tracks etc.  This type of erosion 
usually occurs on lower slopes and at the site, it is likely to occur on the deeper soils which occur 
towards the drainage line which forms the southern boundary of the site.    

Gully erosion 
This is the removal of soil from the surface and sub-surface caused by concentrated runoff eroding 
channels greater than 300mm deep.  Gully erosion often begins as rill erosion which is not 
addressed.  As with rill erosion, the southern boundary of the site is likely to pose the greatest risk 
for gully erosion. 

Wind erosion 
Wind erosion results from soil particles being picked up, bounced or moved by the wind.  Wind 
erosion is primarily a problem in arid areas and may affect sands soils as well as fine-textured soils.  
Vegetation cover is usually an effective barrier to wind erosion, but large soils losses or degradation 
can occur in disturbed areas or on croplands.  Given the high clay fraction in the soils at the site, it is 
not likely that wind erosion will be a significant influence at the site.   
 

Given the slope and other characteristics of the site, the major types of erosion likely to be apparent at 
the site are sheet erosion and rill erosion, which if unchecked would lead to gully erosion.   

 

Promoting Factors
Rainfall characterisitics 

High-intensity, short-duration storm events have much greater erosion potential than low intensity, 
longer duration storm events with the same runoff volume.  Intense storms produce larger raindrops, 
and are more likely to break up the soil and dislodge particles.  The site lies within the summer rainfall 
region of South Africa and as a result, is likely to receive the majority of rainfall as thunder showers with 
a moderate the high erosion potential.  The panels, roads and other hardened surfaces are likely to 
generate large amounts of runoff during such events which would create a lot of erosion if not properly 
managed.   

Soil erodibility 
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Soil erodibility is determined by the soils ability to resist detachment and transport due to rainfall, runoff 
and infiltration capacity.  Well-structured soils with a high clay content are generally least erodible. 
Some clays are dispersible meaning that they break down when wet and become highly erodible.  Silts 
and fine sands are highly erodible.  Soils at the site vary are relatively fine textured soils with a high clay 
content and are fairly erodible.  In some areas, there is a stone mulch consisting of loose stones which 
cover the surface and reduce erodibility.   

Length and steepness of slope 

Steeper slopes cause runoff flow velocities to increase, resulting in increased erosion. As the slope 
length increases the opportunity for runoff to concentrate and achieve an erosive velocity increases.  
Given the relatively long consistent slope at the site from the top of the hill towards the bottom of the 
site, there is ample opportunity at the site for flow from different sources to accumulate and increase in 
erosive power.  

Soil surface cover 

Soil surface cover such as vegetation and mulch protect the soil surface from raindrop impact, reduce 
flow velocity, disperse flow, and promote infiltration and the deposition of sediment.  This is a basic 
principle underlying many erosion control approaches which aim to modify the surface characteristics in 
order to reduce the flow velocity and reduce the potential for erosion.  In this regard it is important to 
note that many of the practices which are used to enhance rehabilitation potential are also useful in 
reducing erosion potential.   

 

EROSION AND SEDIMENT CONTROL PRINCIPLES 

The goals of erosion and sediment control during and after construction at the site should be to: 

Protect the land surface from erosion; 
Intercept and safely direct run-on water from undisturbed upslope areas through the site 
without allowing it to cause erosion within the site or become contaminated with sediment.   
Progressively revegetate or stabilise disturbed areas. 
Prevent damage to hydrological features such as drainage lines or wetlands, either within or 
adjacent to the site.   

These goals can be achieved by applying the following principles: 

1. Integrate project design with site constraints. 
2. Plan and integrate erosion and sediment control with construction activities. 
3. Minimise the extent and duration of disturbance. 
4. Control stormwater flows onto, through and from the site in stable drainage structures. 
5. Use erosion controls to prevent on-site damage. 
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6. Use sediment controls to prevent off-site damage. 
7. Control erosion and sediment at the source. 
8. Stabilise disturbed areas promptly. 
9. Inspect and maintain control measures. 
 

ON-SITE EROSION MANAGEMENT 

Exposed and unprotected soils are the main cause of erosion in most situations.  Therefore, the erosion 
management plan and the revegetation and rehabilitation plan should be closely linked to one another 
and should not operate independently, but should rather be seen as complementary activities within 
the broader environmental management of the site and should therefore be managed together.   

General factors to consider regarding erosion risk at the site includes the following: 

Soil loss will be greater during wet periods than dry periods.  Intense rainfall events outside of 
the wet season, such as occasional unseasonal showers can also however cause significant soil 
loss.  Therefore precautions to prevent erosion should be present throughout the year.   
Soil loss is related to the length of time that soils are exposed prior to rehabilitation or 
stabilization.  Therefore the gap between construction activities and rehabilitation should be 
minimized.  Allied to this the fact that topsoil does not store well and should preferably be used 
within a month or at most within 3 months to aid in the revegetation and rehabilitation of 
disturbed areas. 
Phased construction and progressive rehabilitation are important elements of the erosion 
control strategy. 
The extent of disturbance will influence the risk and consequences of erosion.  Therefore large 
areas should not be cleared at a time, especially in areas such as slopes where the risk of erosion 
is higher.   

 

SPECIFIC RECOMMENDATIONS TO REDUCE EROSION POTENTIAL AND 
DEGRADATION OF WETLANDS AND DRAINAGE SYSTEMS 

Although there are no large drainage lines within the development area itself, access roads and other 
infrastructure may impinge on such areas and precautions should be taken in these situations to reduce 
their potential impact.     

Concentration of flows into downstream areas 

Road crossings over drainage lines, streams and wetlands can impact downstream wetland ecosystems.  
Crossings that result in narrowing of the downstream system can result in concentration of flows and 
channelisation downstream.  This may result in a loss of wetland function, and result in the drying out 
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and shrinkage of the wetland area.  Erosion and increased vulnerability to invasion of drier banks by 
alien vegetation may occur. 

Culverts should be adequately spaced such that they do not result in shrinkage of downstream 
wetlands.  Where roads cross minor drainage channels, a single culvert may be adequate, 
aligned with the downstream drainage line.  Where more substantial wetland systems are 
intercepted by a road, sufficient culverts should be provided such that downstream shrinkage of 
wetland width does not occur. Moreover, culverts should be aligned, as far impossible, with 
existing, natural channels.   
All crossings of drainage systems should ensure that both surface and shallow subsurface flows 
can be accommodated where appropriate and that unnatural channelisation does not occur 
downstream.   

Runoff Concentration 

The increase in hardened surfaces associated with the panels, roads and other infrastructure, will lead 
to a significant increase in the volume and velocity of flow generated from these areas during large 
rainfall events.   

Runoff from road surfaces is usually channeled off of the road surface towards the downslope 
side of the road.  On steep slopes, the volumes and velocity of runoff generated may result in 
erosion of the surrounding areas.  Therefore specific measures to curb the speed of runoff water 
is usually required in such areas, such as rock beds or even gabions.  In addition, these areas 
should be monitored for at least a year after construction to ensure that erosion is not being 
initiated in the receiving areas.  Once erosion on steep slopes has been initiated, it can be very 
difficult to arrest.   

 

Diversion of flows  

Diversion of flows from natural drainage channels may occur when roads interrupt natural drainage 
lines, and water is forced to run in channels along the manipulated road edge to formalized crossing 
points.  Even slight diversion from the natural drainage line can result in excessive downstream erosion, 
as the new channel cuts across the slope to reach the valley bottom.  Should the access road to the site 
traverse any major drainage lines, the following principles should apply. 

Adequate culverts should be provided along the length of all roads to prevent diversion of flow from 
natural drainage lines.   
Culverts should be carefully located, such that outlet areas do in fact align with drainage lines. 
The downstream velocity of runoff should be managed, such that it does not result in downstream 
erosion – on steep slopes, where roads have been constructed on cut areas, allowance should be 
made for culverts to daylight sufficiently far down the slope that their velocities are managed and 
erosion does not occur.  
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Where necessary, anti-erosion structures should be installed downstream of road drains – these 
may comprise appropriate planting, simple riprap or more formal gabion or other structures. 
Roads and their drainage system should be subject to regular monitoring and inspection, particularly 
during the wet season, so that areas where head cut erosion is observed can be addressed at an 
early stage. 

 

Existing Erosion 

There is very little existing erosion within the site itself.  The area towards the drainage line along 
the southern boundary of the site is however quite heavily impacted by erosion and therefore 
measures should be taken to ensure that any runoff from the site does not increase the erosion 
problems along the drainage line.  There is a dam below the site in the drainage line and it is 
recommended that any runoff from the site is directed into the dam, rather than anywhere else.   

 

MONITORING REQUIREMENTS 

Construction Phase
The following monitoring actions should be implemented during the construction phase of the 
development. 
 
Monitoring Action  Indictor Time frame 

Identify all river and drainage 
line crossings affected by the 
development 

Map of sites of potential concern Preconstruction 

Monitor cleared areas for 
erosion problems 

Record of monitoring site, problems 
encountered and remedial actions 
implemented 

Monthly during the rainy 
season and following 
significant rainfall events 
otherwise 

Monitor vegetation clearing 
activities near sensitive areas 
such as wetlands or drainage 
lines 

Activity log of monitoring actions and 
any mitigation and avoidance 
measures implemented 

Monthly during the rainy 
season and following 
significant rainfall events 
otherwise 

Monitor revegetated and 
stabilised areas 

Record of monitoring site, problems 
encountered and remedial actions 
implemented 

Monthly during the rainy 
season and following 
significant rainfall events 
otherwise 
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Operational Phase
The following monitoring actions should be implemented during the operational phase of the 
development. 

 

Monitoring Action  Indictor Time frame 

Monitor for the development of new erosion 
problems across the site, with a focus on 
areas where water has been diverted or 
collected from upslope onto downslope areas 

Map of erosion problem areas Quarterly 

Document erosion control measures 
implemented  

Records of control measures and their 
success rate.   

Quarterly 

Document the extent of erosion at the site 
and the remedial actions implemented 

Decline in erosion and vulnerable bare 
areas over time 

Biannually 

 

CONCLUSIONS & RECOMMENDATIONS 

The upper parts of the site towards the top of the ridge have shallow stony soils and the high 
rock cover limits erosion potential in this area.  The lower slopes have deeper soils and the 
erosion potential in this part of the site is high. 
Runoff generated in the upper parts of the site will accumulate towards the bottom of the site 
and if not adequately controlled will pose a high erosion risk in this vulnerable area. 
The facility will consist of many hectares of panels as well as service roads between the arrays.  
These will generate a lot of runoff, several magnitudes greater than the intact site currently 
generates.  This must be managed adequately, especially with regards to the distribution and 
velocity of the runoff.   
Runoff from the site should be directed into its own evaporation pond or into the existing dam 
below the site.  It should not be directed into the veld or into the drainage line below the site as 
this is likely to exacerbate existing erosion problems in those areas.   
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E1 FRAMEWORK STORMWATER MANAGEMENT PLAN 

E1.1 INTRODUCTION 

The proposed PV power facility is located on the remaining extent of Farm 
Zeeven Fonteyen (Portion 15 of Farm No. 254), situated in the Inxuba 
Yethemba Local Municipality in the Eastern Cape.  The site is located 
approximately 55 km north of Cradock and is accessible from the N10 (tarred 
road). 
 
The proposed development will include PV panels that will occupy 
approximately 150 ha (1.5 km2) of the site area in total.  The footprint of PV 
arrays will be approximately 127 ha.   
 
The current surface water features on the Graspan site include several small 
pans which correspond to the Highveld Salt Pans vegetation described by 
Mucina & Rutherford (2006), but only the larger pans are actually mapped by 
Mucina & Rutherford (2006).  
 
Apart from the pans, there are no other drainage or mesic habitats present.  
The site is largely flat and combined with the low rainfall, drainage lines have 
not developed.  During the ecological field survey, six small pans were 
identified and mapped (see Annex F).  Of these, three have also been identified 
and mapped by the Freshwater Ecosystem Priority Areas (FEPAs) assessment 
produced by the CSIR (Nel et al. 2011).  The pans identified under the FEPA, 
were however given a rank of 4 indicating that they are wetlands which are 
perceived to be in good condition and which occur in proximity to other such 
wetlands, but have not been identified by experts as priority wetlands.   
 
Given the size of the site and the pans identified, it is important that storm 
water is appropriately managed to ensure potential impacts to these water 
bodies are mitigated.  Storm water management measures are outlined below.  
However, the storm water management plan must be updated and refined 
once the construction/ civil engineering plans have been finalised.  The main 
objective of a Stormwater Management Plan is to control stormwater runoff 
from the proposed PV power facility. The framework plan is designed to 
improve the stormwater quality (i.e. sediment removal) and control runoff 
directly discharging from the site by providing a basis for a detailed storm 
water study to be undertaken prior to construction. 
 
 

E1.2 LANDSCAPE AND TOPOGRAPHY 

Slope, or terrain, is used to describe the lie of the land. In most cases, sloping 
land is subject to higher rates of water runoff and soil erosion (FAO, 2007).  
The topography of the area and proposed PV site are characterised by a flat 
and gently sloping topography with an average gradient of less than 10 
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percent. The terrain slopes up towards dolerite koppies around Klein 
Kareelaagte to the southeast of the project site.   
 
 

E1.3 GEOLOGY AND SOILS 

The geology of the Graspan site contains rocks of the Tierberg Formation, Ecca 
Group and the Karoo Supergroup, which are Early Permian in age 
(approximately 270 million years old).  The geology of the farm is underlain 
by shale and tillite.  Shale, a clastic sedimentary rock, underlies the southern 
and western portions of the site.  Tillite, consisting of consolidated masses of 
unweathered blocks, is found to the northern and eastern parts of the site. 
 
The entire site is underlain by red apedal soil types. Apedal soils lack well 
formed peds (1) , other than porous micro-aggregates, and are weakly 
structured. Apedal soils tend to be freely drained, and the red colour generally 
signifies aeration in the upper solum. The entire study area is classified as 
having an effective soil depth (depth to which roots can penetrate the soil) of 
less than 0.4 m, which is a limiting factor in terms of sustainable crop 
production. The soils on site are associated with low organic matter content 
and a neutral pH. 
 
Soil forms on the site include the Mispah, Glenrosa and Coega Forms, all of 
which exhibit a high erosion risks. 
 
The area has an aquifer classification of minor, i.e. a moderately yielding 
aquifer system of variable water quality. The dissolved solids comprise 
between 301-500 mg/l.  
 

                                                      
(1) A ped is an individual natural soil aggregate (Soil Classification Working Group, 1991). 
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E2 SPECIFIC STORMWATER MANAGEMENT MITIGATION 

Mitigation and compliance monitoring measures required to be undertaken by 
Solaire Direct or the ECO, are presented in this section under the following 
headings: 
 

Pre-Construction Planning Phase; 
Construction Phase; and 
Operational Phase.  

 
Mitigation and compliance monitoring measures listed in this section must be 
implemented by Solaire Direct during the various phases of the project.   
 
 
 
 
 
 



 

Table 2.1 Framework Stormwater Management Measures  

Aspect Objective Actions to be undertaken to Mitigate 
Environmental Impact 

Parameters for 
Monitoring 

Responsibility Frequency / 
Timing 

No. Description No. Commitment / Actions Required / Key 
Controls 

1 Permit Requirements Ensure compliance 
with legal and other 
permitting 
requirements. 

1.1 
 
 
 
1.2 

All necessary water related permits will be 
applied for at this stage and obtained from 
the relevant authorities.  
 
Oversee development of permits required 
by contractors. 
 

Permits 
 

Solaire Direct 
 
 
 

Prior to 
construction 
 
 
 

2 Detailed Stormwater 
Management Study 

Assess in detail 
stormwater impacts 
and management 
measures 

2.1 A detailed Stormwater Management Study 
will be undertaken at least three months  
prior to construction. The detailed 
Stormwater Management Study should 
include but not be limited to: 

The hydrology of the site 
Detailed analysis of runoff and 
drainage lines of the project site 
The water runoff patterns pre- and 
post-PV panel installation 
Potential impact from minor and 
major storm events 
Detailed management measures for 
stormwater   
Detailed monitoring measures 

Detailed 
Stormwater 
Management 
Study 

Solaire Direct At least three 
months prior 
to 
construction 

3 Road Drainage Manage stormwater 
runoff from roads to 
mitigate potential 
erosion damage 

3.1 
 
 
 
 
 
 
 
3.2 

Most roads on site will be gravel.  Gravel 
roads should be graded and shaped with a 
2 percent crossfall back into the slope, 
allowing stormwater to be channelled in a 
controlled manor towards the natural 
drainage lines and to assist with any sheet 
flow on the site 
 
Where roads intersect the natural, defined 
drainage lines, it is suggested that either 
suitably sized pipe culverts or drive- 
through causeways are installed or 

Detailed civil 
engineering 
plans. 
ECO visual 
inspection. 

Solaire Direct Design and 
Construction 



 

Aspect Objective Actions to be undertaken to Mitigate 
Environmental Impact 

Parameters for 
Monitoring 

Responsibility Frequency / 
Timing 

No. Description No. Commitment / Actions Required / Key 
Controls 
constructed and should take into account 
hydrological criteria for a selected major 
storm, as assessed by the detailed 
Stormwater Management Study. 

4 PV Facility Drainage Manage stormwater 
runoff from the PV 
panels to mitigate 
potential erosion 
damage 

4.1 The total volume of stormwater run-off 
will increase due to vegetation clearance. 
Management in the form of stormwater 
channels and chutes will be required in 
order to direct the stormwater flows 
definitively and to minimize/control 
erosion. 

Detailed civil 
engineering 
plans. 
ECO visual 
inspection. 

Solaire Direct Design and 
construction 

5 Vegetation 
Restoration 

Restore any 
vegetation on cleared 
areas as soon as 
possible in order to 
mitigate potential 
erosion and excess 
run-off  

5.1 Areas that have been cleared of vegetation 
will be reseeded and restored with 
indigenous plants as soon as possible. 

ECO visual 
inspection 

Solaire Direct and 
Contractor 

During 
construction if 
possible and 
immediately 
post-
construction  

6 Vegetation Filter 
Strips 

Grass/vegetation 
filter strips act as a 
natural way of 
improving the 
quality of stormwater 
run-off from the site 

6.1 Indigenous grassed filter strips are a low-
cost good management practice designed 
to improve the quality of stormwater 
runoff by using biological and chemical 
processes in soils and vegetation filtering 
ability. The filter strips function by 
slowing runoff velocities and filtering out 
sediment and other pollutants, and 
providing some infiltration into 
underlying soils. It is recommended that 
areas under and within approximately 
30m of the PV arrays be seeded with 
indigenous grass varieties. These plantings 
would act as grassed filter strips for the 
site. It is also recommended that filters be 
considered for the new access roads. 

ECO visual 
inspection 

Solaire Direct and 
Contractor 

During 
construction if 
possible and 
immediately 
post-
construction  

7 Road Maintenance Ensure public and 
internal roads are 
maintained   

7.1 
 
 

All internal and access roads that will be 
used during the construction and 
operation phase of the project will be 

Visual Inspection 
by ECO 
 

Solaire Direct Throughout 
construction 
and operation 



 

Aspect Objective Actions to be undertaken to Mitigate 
Environmental Impact 

Parameters for 
Monitoring 

Responsibility Frequency / 
Timing 

No. Description No. Commitment / Actions Required / Key 
Controls 

 
 
7.2 
 
 
 
 
 

maintained by Solaire Direct. 
 
Solaire Direct will develop a policy and 
procedure for assessing all damages and 
maintenance to roads.   
 

 
 
Policy outlining 
procedure for 
assessing 
damages and 
maintenance of 
roads 

8 Maintenance and 
Monitoring 

Maintain mitigation 
measures for 
stormwater and 
monitor effectiveness 
of mitigation 
measures 

8.1 
 
 
 
 
 
 
8.2 
 
 
 
 
 
 
 
 
8.3 
 
 
 
 
 
8.4 

Filter strips to be inspected frequently, 
especially after intense rainfall events and 
runoff events of long duration. It is 
important to note that small breaks in the 
filters and small erosion channels can 
quickly become problematic. 
 
Minimize the development of erosion 
channels within the filter. Note that even 
small channels may allow much of the 
runoff from the site area to bypass the 
filter. If channels develop they should be 
repaired and reseeded immediately to help 
ensure controlled flow of runoff through 
the filter. 
 
Reseed or inter-seed bare areas of the filter 
on a regular basis. As it may be difficult to 
re-establish vegetation in an established 
filter strip, the use of mulch or sods can 
help to reduce some problems. 
 
Undertake soil tests periodically and apply 
amendment actions according to test 
results and recommendations. 

Record of 
monitoring.  
ECO visual 
inspection. 

Solaire Direct Throughout 
operation 

 
 



ENVIRONMENTAL RESOURCES MANAGEMENT SOLAIRE DIRECT 

8 

E3 FRAMEWORK STORAGE AND HANDLING OF HAZARDOUS 
SUBSTANCES PLAN 

E3.1 INTRODUCTION 

During the construction and operation of the Graspan PV Power Facility, 
petroleum products such as diesel and oil will be transported to the site and 
stored on site in Aboveground Storage Tanks (ASTs).  An accidental spill or 
leak of such product could result in the contamination of soil and/ or 
groundwater.  As such, the mitigation measures outlined below must be 
implemented during both the construction and operation phases to minimise 
this risk.   
 
Safety training focused on operational procedures, emergency procedures and 
safe working practices, information on specific hazards, first aid and fire-
fighting must be included in the induction, prior to the commencement of 
construction.  Furthermore, relevant operational staff must receive training on 
the correct operation of storage tanks, as well as maintenance and repair 
procedures when leaks are detected. 
 
 

E3.2 INSTALLATION OF ASTS AND STORAGE 

The installation of the ASTs and storage of fuel must comply with South 
African National Standards (SANS) 10089-1.  This includes, but is not limited 
to, the following: 
 

All atmospheric storage tanks shall be adequately vented to prevent, in the 
case of a cone-roof tank, the development of a vacuum or pressure that 
could distort the roof.  

ASTs within a bund should be arranged so that any fires in nearby tanks 
in the same or adjacent bunded areas, or in equipment or buildings nearby 
will have minimal effect on the ASTs. 

 
The capacity of the bunded area must not be less than the capacity of the 
largest AST in the bunded area.   

 
Bund walls may be constructed of earth or concrete, designed to be liquid-
tight, and may not be covered with any material that will deteriorate 
under the effects of any petroleum product. 

No flammable or combustible products from draining water from bunded 
areas should be allowed to enter natural water courses. 

Service buildings must be located a distance from where products are 
stored and handled and out of the line of possible vapour travel (at least 15 
m away in the case of Class I products and at least 6 m away in the case of 
Class II products). 
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Hydrants and fire-fighting equipment must be so located that they can be 
approached from different directions, and distinctly marked that they can 
be easily seen. 

 
Adequate supplies of absorbents must be available on site at all times. 

 
Appropriate Health & Safety signage must be placed on and around the 
tank (in accordance with SANS standards). 

 
The tank area should be secured to prevent tampering and theft. 

E3.3 TRANSPORTATION AND HANDLING OF DANGEROUS SUBSTANCES 

During the time that the ASTs are in use, petroleum products will be delivered 
to site by a selected supplier.  The supplier will be responsible for ensuring 
that the transport of fuel complies with SANS 10231 "Transportation of 
dangerous goods - Operational requirements for road vehicles".  The following 
precautionary measures must be implemented at the site to reduce the risk of 
a spill or leak during the handling of petroleum products: 
 

No private vehicles must be used for the transportation of petroleum 
products. 

 
No vehicle will be left unattended while loading or unloading is in 
progress. 

 
A closed coupling device must be used when chemicals are being 
transferred from the delivery vehicle to the ASTs. 
 
Accidental movement of the vehicle must be prevented by ensuring that 
the vehicle’s hand break is activated and the vehicle is in gear.  

 
All vehicle engines must be switched off before loading, and must only be 
restarted once all caps, valves and covers have been closed and secured.  

 
Vehicles waiting for loading must remain at a safe distance from the 
loading point in parking areas allocated for petroleum carrying vehicles. 

 
Special parking areas for bulk tankers shall be so designed that a large 
spill will not endanger the tank farm, buildings or any other structures.  

 
No smoking is permitted in the AST area.  Smoking will only be permitted 
in designated areas, away from the ASTs. 

 
A list of spill response contact numbers should always be displayed in a 
prominent position on site and should include the following numbers: 

Ambulance; 
Nearest clinic / hospital; 
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Fire brigade; 
Key regulatory authorities; and 
Supplier Customer Service Centre. 

 
Regular inspection of all pipes, tanks and other associated infrastructure 
must be undertaken to ensure there are no leaks. 
 
Accidental spills that occur outside of the bund area must be contained 
and prevented from entering the storm water system. 

 
Spills must be treated with the appropriate neutralising chemical or spill 
absorbent and, where necessary, spill absorbent must be removed by a 
certified hazardous waste removal company. 

 
 

E3.4 MONITORING 

Hazardous substance storage logs must be kept.  Any incidents must be 
recorded. An environmental audit on the hazardous substance storage and 
handling documentation will be undertaken post-construction, and thereafter 
annually should hazardous substances be stored on site during operation of 
the PV power facility. 
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1 FRAMEWORK STORMWATER MANAGEMENT PLAN 

1.1 INTRODUCTION 

The proposed PV power facility is located on Portion 15, of Portion 1, of the 
Farm Waai Plaats (no. 550) at Drennan, situated in the Inxuba Yethemba Local 
Municipality in the Eastern Cape.  The Site is located 28 km south of Cradock, 
approximately 5.5 km west off the N10 and is accessible via the R390 (gravel 
road). 
 
The proposed development will include PV panels that will occupy 
approximately 110 ha (1.1 km2) of the site area in total.   
 
The major ecological feature at the Site is a large drainage system which 
traverses the area and is considered ecologically sensitive.  The proposed 
development, although located outside of the drainage system, presents a risk 
to sensitivity receptors, particularly with regards to soil debris or waste run-
off into the catchment areas surrounding drainage lines. 
 
Given the size of the site and the drainage systems identified south of the PV 
footprint, it is important that storm water is appropriately managed to ensure 
potential impacts to these water bodies are mitigated.  Storm water 
management measures are outlined below.  However, the storm water 
management plan must be updated and refined once the construction/ civil 
engineering plans have been finalised.  The main objective of a Stormwater 
Management Plan is to control stormwater runoff from the proposed PV 
power facility. The framework plan is designed to improve the stormwater 
quality (i.e. sediment removal) and control runoff directly discharging from 
the site by providing a basis for a detailed storm water study to be undertaken 
prior to construction. 
 
 

1.2 LANDSCAPE AND TOPOGRAPHY 

The topography of the Study Area is a mix of open plains, riparian areas and 
steeper slopes. Slope, or terrain, is used to describe the lie of the land. Terrain 
influences climate, soils characteristics, and thus plays a dominant role in 
determining whether land is suitable for agriculture. In most cases sloping 
land is more difficult to cultivate and usually less productive than flatland, 
and is subject to higher rates of water runoff and soil erosion (FAO, 2007).  
Around 70 percent of the Site is dominated by steeper slopes and rocky 
outcrops. Away from these rocky areas the land is generally flat with an 
average gradient of less than 10 percent, these flatter areas are associated with 
a higher potential for grazing. The flat topography of the eastern portion of 
the Site makes this area ideal for the proposed development, as minimal 
earthworks will be required to prepare the Site for the installation of PV 
arrays. 
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1.3 GEOLOGY AND SOILS 

The geology of the Study Area contains Late Permian rocks, which are 
between 255 and 252 million years old and belong to the Balfour Formation of 
the Beaufort Group, Karoo Supergroup. These rocks consist mostly of 
mudstones and siltstones. The Site is underlain by mudstone and Dolerite.  
Mudstone is a clastic sedimentary rock which is formed from the lithification 
of deposited mud and clay.  Mudstone consists of a very fine grain size of less 
than 0.005 mm and is mostly devoid of bedding. Dolerite geological materials 
underlie the central areas as well as the southern boundary of the Site 
(Barichievy, 2013). 
 
According to the Environmental Potential Atlas (ENPAT) database, the Site is 
underlain by two soil groups. The steeper slopes, in the southern and western 
portions of the Site, are associated with shallow, rocky soils. The central 
portion and eastern area are dominated by Glenrosa and Mispah soil forms. 
These forms are also associated with shallow soils, where parent rock is found 
close to the land surface. These soils have an inherently lower water holding 
capacity. These soil forms also exhibit moderately high soil erosion hazard 
ratings. The riparian zones to the east of the Site are associated with deeper 
soils and rich alluvial deposits.  These areas are characterised by moderate soil 
depths of between 0.45 and 0.75 m (Barichievy, 2013). 
 
The major soil forms identified during the field survey include the Mispah, 
Glenrosa, Swartland, and Coega, all of which exhibnit a high erosion risk.  
Other soils encountered during the field survey, which were recorded very 
sparsely across the Site and therefore not fully described below, include the 
Mayo (Melanic A, Lithocutanic B). 
 
The aquifer type for the proposed Site is classified as fractured and would 
likely have a borehole yield of 0.5 to 2.0l/s (1:500,000 Hydrogeological Map 
Sheet 3122, Beaufort West).  The subsurface lithology is likely to be 
predominantly argillaceous rock including shale, carbonaceous shale and 
siltstone resulting in a groundwater quality of 0 – 70 mS/m(1). 
 
 

                                                      
(1) mS/m refers to a multiple of siemens (one thousandth of a siemens per meter). Siemens are a unit of electric 
conductivity. 
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2 SPECIFIC STORMWATER MANAGEMENT MITIGATION 

Mitigation and compliance monitoring measures required to be undertaken by 
Solaire Direct or the ECO, are presented in this section under the following 
headings: 
 

Pre-Construction Planning Phase; 
Construction Phase; and 
Operational Phase.  

 
Mitigation and compliance monitoring measures listed in this section must be 
implemented by Solaire Direct during the various phases of the project.   
 
 
 
 
 
 



 

Table 2.1 Framework Stormwater Management Measures  

Aspect Objective Actions to be undertaken to Mitigate 
Environmental Impact 

Parameters for 
Monitoring 

Responsibility Frequency / 
Timing 

No. Description No. Commitment / Actions Required / Key 
Controls 

1 Permit Requirements Ensure compliance 
with legal and other 
permitting 
requirements. 

1.1 
 
 
 
1.2 

All necessary water related permits will be 
applied for at this stage and obtained from 
the relevant authorities.  
 
Oversee development of permits required 
by contractors. 
 

Permits 
 

Solaire Direct 
 
 
 

Prior to 
construction 
 
 
 

2 Detailed Stormwater 
Management Study 

Assess in detail 
stormwater impacts 
and management 
measures 

2.1 A detailed Stormwater Management Study 
will be undertaken at least three months  
prior to construction. The detailed 
Stormwater Management Study should 
include but not be limited to: 

The hydrology of the site 
Detailed analysis of runoff and 
drainage lines of the project site 
The water runoff patterns pre- and 
post-PV panel installation 
Potential impact from minor and 
major storm events 
Detailed management measures for 
stormwater   
Detailed monitoring measures 

Detailed 
Stormwater 
Management 
Study 

Solaire Direct At least three 
months prior 
to 
construction 

3 Road Drainage Manage stormwater 
runoff from roads to 
mitigate potential 
erosion damage 

3.1 
 
 
 
 
 
 
 
3.2 

Most roads on site will be gravel.  Gravel 
roads should be graded and shaped with a 
2 percent crossfall back into the slope, 
allowing stormwater to be channelled in a 
controlled manor towards the natural 
drainage lines and to assist with any sheet 
flow on the site 
 
Where roads intersect the natural, defined 
drainage lines, it is suggested that either 
suitably sized pipe culverts or drive- 

Detailed civil 
engineering 
plans. 
ECO visual 
inspection. 

Solaire Direct Design and 
Construction 



 

Aspect Objective Actions to be undertaken to Mitigate 
Environmental Impact 

Parameters for 
Monitoring 

Responsibility Frequency / 
Timing 

No. Description No. Commitment / Actions Required / Key 
Controls 
through causeways are installed or 
constructed and should take into account 
hydrological criteria for a selected major 
storm, as assessed by the detailed 
Stormwater Management Study. 

4 PV Facility Drainage Manage stormwater 
runoff from the PV 
panels to mitigate 
potential erosion 
damage 

4.1 The total volume of stormwater run-off 
will increase due to vegetation clearance. 
Management in the form of stormwater 
channels and chutes will be required in 
order to direct the stormwater flows 
definitively and to minimize/control 
erosion. 

Detailed civil 
engineering 
plans. 
ECO visual 
inspection. 

Solaire Direct Design and 
construction 

5 Vegetation 
Restoration 

Restore any 
vegetation on cleared 
areas as soon as 
possible in order to 
mitigate potential 
erosion and excess 
run-off  

5.1 Areas that have been cleared of vegetation 
will be reseeded and restored with 
indigenous plants as soon as possible. 

ECO visual 
inspection 

Solaire Direct and 
Contractor 

During 
construction if 
possible and 
immediately 
post-
construction  

6 Vegetation Filter 
Strips 

Grass/vegetation 
filter strips act as a 
natural way of 
improving the 
quality of stormwater 
run-off from the site 

6.1 Indigenous grassed filter strips are a low-
cost good management practice designed 
to improve the quality of stormwater 
runoff by using biological and chemical 
processes in soils and vegetation filtering 
ability. The filter strips function by 
slowing runoff velocities and filtering out 
sediment and other pollutants, and 
providing some infiltration into 
underlying soils. It is recommended that 
areas under and within approximately 
30m of the PV arrays be seeded with 
indigenous grass varieties. These plantings 
would act as grassed filter strips for the 
site. It is also recommended that filters be 
considered for the new access roads. 

ECO visual 
inspection 

Solaire Direct and 
Contractor 

During 
construction if 
possible and 
immediately 
post-
construction  

7 Road Maintenance Ensure public and 
internal roads are 

7.1 
 

All internal and access roads that will be 
used during the construction and 

Visual Inspection 
by ECO 

Solaire Direct Throughout 
construction 



 

Aspect Objective Actions to be undertaken to Mitigate 
Environmental Impact 

Parameters for 
Monitoring 

Responsibility Frequency / 
Timing 

No. Description No. Commitment / Actions Required / Key 
Controls 

maintained    
 
 
7.2 
 
 
 
 
 

operation phase of the project will be 
maintained by Solaire Direct. 
 
Solaire Direct will develop a policy and 
procedure for assessing all damages and 
maintenance to roads.   
 

 
 
 
Policy outlining 
procedure for 
assessing 
damages and 
maintenance of 
roads 

and operation 

8 Maintenance and 
Monitoring 

Maintain mitigation 
measures for 
stormwater and 
monitor effectiveness 
of mitigation 
measures 

8.1 
 
 
 
 
 
 
8.2 
 
 
 
 
 
 
 
 
8.3 
 
 
 
 
 
8.4 

Filter strips to be inspected frequently, 
especially after intense rainfall events and 
runoff events of long duration. It is 
important to note that small breaks in the 
filters and small erosion channels can 
quickly become problematic. 
 
Minimize the development of erosion 
channels within the filter. Note that even 
small channels may allow much of the 
runoff from the site area to bypass the 
filter. If channels develop they should be 
repaired and reseeded immediately to help 
ensure controlled flow of runoff through 
the filter. 
 
Reseed or inter-seed bare areas of the filter 
on a regular basis. As it may be difficult to 
re-establish vegetation in an established 
filter strip, the use of mulch or sods can 
help to reduce some problems. 
 
Undertake soil tests periodically and apply 
amendment actions according to test 
results and recommendations. 

Record of 
monitoring.  
ECO visual 
inspection. 

Solaire Direct Throughout 
operation 

 
 



 

Appendix F 

Framework Storage and 
Handling of Hazardous 
Substances Sub-Plan 
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F1 FRAMEWORK STORAGE AND HANDLING OF HAZARDOUS 
SUBSTANCES PLAN 

F1.1 INTRODUCTION 

During the construction and operation of the Graspan PV Power Facility, 
petroleum products such as diesel and oil will be transported to the site and 
stored on site in Aboveground Storage Tanks (ASTs).  An accidental spill or 
leak of such product could result in the contamination of soil and/ or 
groundwater.  As such, the mitigation measures outlined below must be 
implemented during both the construction and operation phases to minimise 
this risk.   
 
Safety training focused on operational procedures, emergency procedures and 
safe working practices, information on specific hazards, first aid and fire-
fighting must be included in the induction, prior to the commencement of 
construction.  Furthermore, relevant operational staff must receive training on 
the correct operation of storage tanks, as well as maintenance and repair 
procedures when leaks are detected. 
 
 

F1.2 INSTALLATION OF ASTS AND STORAGE 

The installation of the ASTs and storage of fuel must comply with South 
African National Standards (SANS) 10089-1.  This includes, but is not limited 
to, the following: 
 

All atmospheric storage tanks shall be adequately vented to prevent, in the 
case of a cone-roof tank, the development of a vacuum or pressure that 
could distort the roof.  

ASTs within a bund should be arranged so that any fires in nearby tanks 
in the same or adjacent bunded areas, or in equipment or buildings nearby 
will have minimal effect on the ASTs. 

 
The capacity of the bunded area must not be less than the capacity of the 
largest AST in the bunded area.   

 
Bund walls may be constructed of earth or concrete, designed to be liquid-
tight, and may not be covered with any material that will deteriorate 
under the effects of any petroleum product. 

No flammable or combustible products from draining water from bunded 
areas should be allowed to enter natural water courses. 

Service buildings must be located a distance from where products are 
stored and handled and out of the line of possible vapour travel (at least 15 
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m away in the case of Class I products and at least 6 m away in the case of 
Class II products). 

Hydrants and fire-fighting equipment must be so located that they can be 
approached from different directions, and distinctly marked that they can 
be easily seen. 

 
Adequate supplies of absorbents must be available on site at all times. 

 
Appropriate Health & Safety signage must be placed on and around the 
tank (in accordance with SANS standards). 

 
The tank area should be secured to prevent tampering and theft. 

F1.3 TRANSPORTATION AND HANDLING OF DANGEROUS SUBSTANCES 

During the time that the ASTs are in use, petroleum products will be delivered 
to site by a selected supplier.  The supplier will be responsible for ensuring 
that the transport of fuel complies with SANS 10231 "Transportation of 
dangerous goods - Operational requirements for road vehicles".  The following 
precautionary measures must be implemented at the site to reduce the risk of 
a spill or leak during the handling of petroleum products: 
 

No private vehicles must be used for the transportation of petroleum 
products. 

 
No vehicle will be left unattended while loading or unloading is in 
progress. 

 
A closed coupling device must be used when chemicals are being 
transferred from the delivery vehicle to the ASTs. 
 
Accidental movement of the vehicle must be prevented by ensuring that 
the vehicle’s hand break is activated and the vehicle is in gear.  

 
All vehicle engines must be switched off before loading, and must only be 
restarted once all caps, valves and covers have been closed and secured.  

 
Vehicles waiting for loading must remain at a safe distance from the 
loading point in parking areas allocated for petroleum carrying vehicles. 

 
Special parking areas for bulk tankers shall be so designed that a large 
spill will not endanger the tank farm, buildings or any other structures.  

 
No smoking is permitted in the AST area.  Smoking will only be permitted 
in designated areas, away from the ASTs. 
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A list of spill response contact numbers should always be displayed in a 
prominent position on site and should include the following numbers: 

Ambulance; 
Nearest clinic / hospital; 
Fire brigade; 
Key regulatory authorities; and 
Supplier Customer Service Centre. 

 
Regular inspection of all pipes, tanks and other associated infrastructure 
must be undertaken to ensure there are no leaks. 
 
Accidental spills that occur outside of the bund area must be contained 
and prevented from entering the storm water system. 

 
Spills must be treated with the appropriate neutralising chemical or spill 
absorbent and, where necessary, spill absorbent must be removed by a 
certified hazardous waste removal company. 

 
F1.4 MONITORING 

Hazardous substance storage logs must be kept.  Any incidents must be 
recorded. An environmental audit on the hazardous substance storage and 
handling documentation will be undertaken post-construction, and thereafter 
annually should hazardous substances be stored on site during operation of 
the PV power facility. 
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1 FRAMEWORK STORAGE AND HANDLING OF HAZARDOUS 
SUBSTANCES PLAN 

1.1 INTRODUCTION 

During the construction and operation of the Drennan PV Power Facility, 
petroleum products such as diesel and oil will be transported to the site and 
stored on site in Aboveground Storage Tanks (ASTs).  An accidental spill or 
leak of such product could result in the contamination of soil and/ or 
groundwater.  As such, the mitigation measures outlined below must be 
implemented during both the construction and operation phases to minimise 
this risk.   
 
Safety training focused on operational procedures, emergency procedures and 
safe working practices, information on specific hazards, first aid and fire-
fighting must be included in the induction, prior to the commencement of 
construction.  Furthermore, relevant operational staff must receive training on 
the correct operation of storage tanks, as well as maintenance and repair 
procedures when leaks are detected. 
 
 

1.2 INSTALLATION OF ASTS AND STORAGE 

The installation of the ASTs and storage of fuel must comply with South 
African National Standards (SANS) 10089-1.  This includes, but is not limited 
to, the following: 
 

All atmospheric storage tanks shall be adequately vented to prevent, in the 
case of a cone-roof tank, the development of a vacuum or pressure that 
could distort the roof.  

ASTs within a bund should be arranged so that any fires in nearby tanks 
in the same or adjacent bunded areas, or in equipment or buildings nearby 
will have minimal effect on the ASTs. 

 
The capacity of the bunded area must not be less than the capacity of the 
largest AST in the bunded area.   

 
Bund walls may be constructed of earth or concrete, designed to be liquid-
tight, and may not be covered with any material that will deteriorate 
under the effects of any petroleum product. 

No flammable or combustible products from draining water from bunded 
areas should be allowed to enter natural water courses. 

Service buildings must be located a distance from where products are 
stored and handled and out of the line of possible vapour travel (at least 15 
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m away in the case of Class I products and at least 6 m away in the case of 
Class II products). 

Hydrants and fire-fighting equipment must be so located that they can be 
approached from different directions, and distinctly marked that they can 
be easily seen. 

 
Adequate supplies of absorbents must be available on site at all times. 

 
Appropriate Health & Safety signage must be placed on and around the 
tank (in accordance with SANS standards). 

 
The tank area should be secured to prevent tampering and theft. 

1.3 TRANSPORTATION AND HANDLING OF DANGEROUS SUBSTANCES 

During the time that the ASTs are in use, petroleum products will be delivered 
to site by a selected supplier.  The supplier will be responsible for ensuring 
that the transport of fuel complies with SANS 10231 "Transportation of 
dangerous goods - Operational requirements for road vehicles".  The following 
precautionary measures must be implemented at the site to reduce the risk of 
a spill or leak during the handling of petroleum products: 
 

No private vehicles must be used for the transportation of petroleum 
products. 

 
No vehicle will be left unattended while loading or unloading is in 
progress. 

 
A closed coupling device must be used when chemicals are being 
transferred from the delivery vehicle to the ASTs. 
 
Accidental movement of the vehicle must be prevented by ensuring that 
the vehicle’s hand break is activated and the vehicle is in gear.  

 
All vehicle engines must be switched off before loading, and must only be 
restarted once all caps, valves and covers have been closed and secured.  

 
Vehicles waiting for loading must remain at a safe distance from the 
loading point in parking areas allocated for petroleum carrying vehicles. 

 
Special parking areas for bulk tankers shall be so designed that a large 
spill will not endanger the tank farm, buildings or any other structures.  

 
No smoking is permitted in the AST area.  Smoking will only be permitted 
in designated areas, away from the ASTs. 
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A list of spill response contact numbers should always be displayed in a 
prominent position on site and should include the following numbers: 

Ambulance; 
Nearest clinic / hospital; 
Fire brigade; 
Key regulatory authorities; and 
Supplier Customer Service Centre. 

 
Regular inspection of all pipes, tanks and other associated infrastructure 
must be undertaken to ensure there are no leaks. 
 
Accidental spills that occur outside of the bund area must be contained 
and prevented from entering the storm water system. 

 
Spills must be treated with the appropriate neutralising chemical or spill 
absorbent and, where necessary, spill absorbent must be removed by a 
certified hazardous waste removal company. 

 
1.4 MONITORING 

Hazardous substance storage logs must be kept.  Any incidents must be 
recorded. An environmental audit on the hazardous substance storage and 
handling documentation will be undertaken post-construction, and thereafter 
annually should hazardous substances be stored on site during operation of 
the PV power facility. 
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1 TRAFFIC AND TRANSPORT MANAGEMENT PLAN 

1.1 INTRODUCTION 

During the construction of the Drennan PV Power Facility, PV components 
will be delivered to site using road transport.  Infrastructure required for the 
proposed PV power facility, including support structures, PV modules, 
frames, as well as machinery will be transported to and from the site from 
various locations in the region.  The purpose of a Traffic Management Plan 
(TMP) is to minimise the potential traffic related incidences on the project site, 
as well as impact of project related traffic on other road users and people 
living along transport routes. 
 
The Drennan PV Power Facility is still in the early planning phase, therefore 
contractors and the final route from port to site has not yet been confirmed. A 
detailed Traffic and Transport Study covering this aspect will be undertaken 
at least three months prior to construction and the findings and any additional 
mitigation measures should be incorporated into this TMP.   
 
 

1.2 OBJECTIVES OF THE TMP 

The TMP has the following objectives: 
 

Provide an overview of the project site, associated activities, and key 
project activities influencing traffic and transport; 
Provide a framework description and plan of the traffic and transport 
management elements involved with undertaking the construction and 
operation of the proposed project;  
Provide a structure within which Solaire Direct can further develop more 
detailed traffic and transport plans as a result of a detailed traffic and 
transport study; and 
Serve as key management and mitigation measures that are adopted by 
Solaire Direct, and receive final approval from relevant authorities. 

 
 

1.3 LEGAL REQUIREMENTS 

Due to the size and quantity of components, trucks will be used to deliver 
components.  It is not anticipated that trucks carrying large enough loads to be 
considered abnormal loads in terms of the Road Traffic Act (Act No 29 of 
1989) will be required.  If such loads are required to be used, a permit for a 
vehicle carrying an abnormal load must be obtained from the relevant 
Provincial Authority.  The vehicle must comply with the Administrative 
Guidelines for Granting of Exemption Permits for the Conveyance of 
Abnormal Loads, issued by the Department of Transport, 2009. 
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1.4 SITE ACCESS 

The site will be accessed from the R390 road at the existing site entrance 
(32026’17.12”S 25044’12.91”E).  An existing gravel road on the western side of 
the railway line will be upgraded to approximately 6 m in width, and used to 
cross the railway line. The railway line crossing will be upgraded to decrease 
the slope to between 26-45 degrees and 5 m width on either side of the railway 
line.  The existing gravel road on the east side of the railway line running 
south will be used and upgraded to approximately 6 m in width in order to 
reach the PV power facility’s direct footprint.  Internal paths will be created to 
enable access within the PV power facility. 
 
Within the PV arrays, a minimum spacing of 6.2 m is required between each 
row to avoid shadowing of the panels by adjacent rows.  These spaces will not 
be gravelled or paved.  PV power facility maintenance will consist mainly of 
PV panel replacement, PV panel cleaning and other minor mechanical and 
electrical infrastructure repairs.  Access will be needed primarily for light 
service vehicles entering the site for maintenance, inspection and PV panel 
cleaning purposes.   
 
 

1.5 VEHICLE MOVEMENTS 

It is anticipated that the following number of trips would be required: 
 

Delivery of panels: 200 loads consisting of 18.9 tons each on 12 m long 
trailers. 

 
Delivery of electrical equipment and components:  28 loads of 20 tons 
each. 

 
Delivery of frames:  21 loads of 20 tons each. 

 
Earthworks: potentially 1400 loads of 10 m³ each to the identified Local 
Authority Landfill Site. 

 
During the operational phase, it is expected that potential traffic impacts will 
be reduced, with vehicles only required to transport infrastructure during 
routine maintenance and upgrading phases.  
 
It is therefore expected that up to 1649 vehicle movements would be required 
to deliver the PV components and remove the earthworks to a landfill site 
over the construction period.  The construction will, however, be phased and 
the above mentioned vehicle movements will be spread throughout  the 
construction period of 18 to 24 months.    During the construction phase of the 
project, increases in traffic levels would be intermittent and temporary in 
nature. 
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During the construction phase, up to 291 workers would also have to travel to 
and from the site on a daily basis.    
 
Once all phases are operational, there would be an operations team 
comprising of full time personnel.  These employees would have to commute 
to and from the site on a daily basis.  During the operational phase, it is 
expected that potential traffic impacts will be reduced, with vehicles only 
required to transport infrastructure during routine maintenance and 
upgrading phases. Potential traffic impacts associated with the operation of 
the facility would be largely limited to the site and the local access road. 
 
 

1.6 DAILY TRAFFIC MOVEMENTS 

Considering the total schedule of vehicle movements to the site and likely 
construction period, it is estimated that typical daily traffic movements will be 
minimal. 
 
The peak period for construction deliveries will be related to the construction 
of the PV framework and panel assembly.  Considering the total number of 
deliveries expected, it is anticipated that a maximum of approximately 10 
truck deliveries per day will take place. 
 
 

1.7 PROPOSED WORKING HOURS 

It is anticipated that the working hours for construction and operation will be 
standard working hours from 08:00 to 17:00, Monday to Friday.   
 
 

1.8 PARKING 

In order to ensure efficient movement of traffic along the site access roads it is 
proposed that a parking area will be provided within the site, adjacent the 
guardhouses. 
 
 

1.9 SITE DELIVERY ROUTE 

All project components will be sourced from Cape Town in the Western Cape.  
The most likely delivery route is outlined below and can be seen in Figure 1.1.   
 
Project components will leave Cape Town and travel north east on the N1 
national road to Beaufort West.  From Beaufort West the route will continue 
north east on the N1 to Three Sisters.  At Three Sisters the route heads north 
on the N12 through Victoria West and Britstown to Hopetown.  From 
Hopetown the route carries on north east on the N12 to the Drennan site.  The 
site will be accessed from the N12. 
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Figure 1.1 Proposed Transport Route 
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2 SPECIFIC TRAFFIC AND TRANSPORT MANAGEMENT MITIGATION 

Mitigation and compliance monitoring measures required to be undertaken by 
Solaire Direct or the ECO, are presented in this section under the following 
headings: 
 

Pre-Construction Planning Phase; 
Construction Phase; and 
Operational Phase.  

 
Mitigation and compliance monitoring measures listed in this section must be 
implemented by Solaire Direct during the various phases of the project.  These 
measures are based on best practice and specialist recommendations to 
minimise impacts on the Drennan site.  
 
 
 
 
 



 

Table 9.1 PRE-CONSTRUCTION PLANNING PHASE  
Aspect Objective Actions to be undertaken to Mitigate 

Environmental Impact 
Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Aspect 

# Commitment / Actions Required / Key 
Controls 

1 Permit 
Requirements 

Ensure compliance with 
legal and other 
permitting requirements. 
 

1.1 
 
 
 
 
1.2 

All necessary transportation permits will 
be applied for at this stage and obtained 
from the relevant authorities, including 
permits for abnormal loads if required.  
 
Oversee development of permits required 
by contractors. 
 

Permits 
 

Solaire Direct 
 
 
 

Prior to construction 
 
 
 

2 Transport routes Ensure the selection of 
the most suitable route 
from Cape Town to site. 

2.1 A transport study must be undertaken at 
least three months prior to construction. 

Traffic and Transport Study Solaire Direct 
 

Prior to construction 
 

3 Site layout and 
laydown area 

Ensure that layout of the 
laydown area and 
temporary construction 
camp allow for ease of 
vehicle movement. 

3.1 
 
 
 
 
3.2 
 
 
3.3 
 
 
 
3.4 
 
 
 
 
3.5 
 
 
3.6 

The layout of the construction camp must 
allow for sufficient space for vehicles to 
turn on site and avoid the need to reverse 
as far as possible. 
 
Ensure potential blind spots are 
eliminated when layout is being finalised. 
 
Ensure adequate crossing points (roads 
and delivery zones) for pedestrians are 
indicated in the final layout. 
 
Ensure storage areas, particularly Above 
Ground Storage Tanks (ASTs), are 
protected from potential impacts with 
vehicles. 
 
Ensure adequate parking exists on site for 
all construction vehicles. 
 
Internal roads must have adequate 
turning circles and over taking zones for 
delivery vehicles. 

Engineering drawings Solaire Direct 
 

Prior to construction 
 

        



 

Table 9.2 CONSTRUCTION AND OPERATION PHASE  
Aspect Objective Actions to be undertaken to Mitigate 

Environmental Impact 
Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Aspect 

# Commitment / Actions Required / Key 
Controls 

1 Driver Education To ensure all drivers are 
aware of driving 
protocols and familiar 
with the TMP. 

1.1 
 
 
1.2 

Driver education must be included in the 
contractor’s induction process. 
 
A copy of the TMP must be readily 
available on site at all times. 

Induction  
 
 
TMP on site 

Contractor Prior to construction 

2 Route Management To minimise risk to other 
road users and residents 
along the transport route. 

2.1 
 
 
 
 
 
2.2 
 
 
 
2.3 

Prior to the transport of abnormal loads, if 
required, the hauler must liaise with local 
authorities, police and emergency services 
to ensure they are aware of the abnormal 
load movements. 
 
Any conditions given in the abnormal 
load permit must be adhered to (if 
required). 
 
Construction vehicles must obey all road 
signs on public roads.  
 

Proof of communication 
 
 
 
 
 
Abnormal Load Permit (if 
required) 
 
 
 

Contractor/ 
Haulier 
 
 
 
 
Contractor 

Prior to transportation 
 
 
 
 
 
During construction  
 
 
During construction 

3 On site driving To minimise risks to 
drivers and other site 
users while vehicles are 
moving on site.  

3.1 
 
 
 
 
3.2 
 
 
 
3.3 
 
 
3.4 
 
 
 
 
3.5 

The vehicles of the contractor and his 
suppliers shall not exceed a speed of 
40 km/h on gravel or earth roads on site 
and within 500m of the site. 
 
One way systems must be implemented to 
ensure the flow of vehicles and to reduce 
the need to reverse vehicles. 
 
All vehicle traffic routes must be kept 
clear of obstruction. 
 
Ensure suitable signage to warn 
pedestrians about vehicle movements are 
clearly visible in appropriate zones, such 
as delivery zones. 
 
Ensure vehicle reverse warning lights and 

Grievance Procedure  
 

Contractor During construction and operation 
 
 
 
 
During construction and operation 
 
 
 
During construction and operation 
 
 
 
During construction and operation 
 
 
 
 



 

Table 9.2 CONSTRUCTION AND OPERATION PHASE  
Aspect Objective Actions to be undertaken to Mitigate 

Environmental Impact 
Parameters for Monitoring Responsibility Frequency / Timing 

# Description of 
Aspect 

# Commitment / Actions Required / Key 
Controls 
alarms are in working order. 
 

During construction and operation 

4 Deliveries Minimise potential risks 
during deliveries to the 
site. 

4.1 
 
 
4.2 
 
 
 
4.3 

Deliveries must be limited to working 
hours. 
 
Prior notice must be given for abnormal 
load deliveries to ensure that adequate 
staff are available to guide vehicles. 
 
Deliveries should be scheduled to prevent 
congestion on site. 
 

Log of deliveries and timing Solaire Direct 
and Contractor 

Through construction and 
operation 

5 Lighting Reduce the potential 
impact of lighting on 
other road users. 

5.1 Any security lighting at the contractor’s 
camp is to be placed in such a way as to 
not cause a nuisance to traffic on adjacent 
roads. 
 

Grievance Procedure Contractor During construction 

6 Road Maintenance Ensure public and 
internal roads are 
maintained and losses are 
compensated for.   

6.1 
 
 
 
 
6.2 

All internal and access roads that will be 
used during the construction and 
operation phase of the project will be 
maintained by Solaire Direct. 
 
Solaire Direct will develop a policy and 
procedure for assessing all damages and 
losses (e.g. damage to property, injury or 
death of people or livestock) resulting 
from project vehicles.   
 

Visual Inspection by ECO 
 
 
 
 
Policy outlining procedure for 
assessing and compensation for 
damages due to project 
vehicles. 

Solaire Direct Throughout construction and 
operation 
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PURPOSE 

The purpose of the Drennan Solar Energy Facility Open Space Management Plan is to provide a 
framework for the integrated management of the natural and semi-natural areas within the Drennan 
Energy Facility.   

PROBLEM OUTLINE 

The Drennan Solar Energy facility is approximately 110 ha in extent.  There are no unused areas within 
the development area and the only “open spaces” within the facility will be the spaces between the 
arrays of panels and the areas beneath the panels themselves.  However, the area contains a number of 
listed plant species and the management of the vegetation within the facility will impact the biodiversity 
within the facility itself as well as in the adjacent areas in the case of inappropriate management.  The 
purpose of the plan is therefore to ensure that the facility operates in a biodiversity compatible manner 
and does not have a long-term negative impact on the local environment.   

RELATION TO OTHER SUBPLANS 

Given that the goal of the Open Space Management Subplan is to ensure the biodiversity compatible 
management of the facility, it cannot be considered independently of the other environmental 
management subplans at the site.  In particular the Erosion Management Subplan and Alien Invasive 
Management Subplan should be closely aligned with the Open Space Management Subplan.   

OPEN SPACE MANAGEMENT SUBPLAN 

The following elements are considered part of the Open Space Management Subplan 

Access Control:
Access to the facility should be strictly controlled.   
All visitors and contractors should be required to sign-in.   
Signage at the entrance should indicate that disturbance to fauna and flora is strictly prohibited. 

Prohibited Activities:
The following activities should not be permitted by anyone except the landowner or his 
representatives: 

No fires within the site. 
No hunting, collecting or disturbance of fauna and flora, except where required for the safe 
operation of the facility and only by the Environmental Officer on duty and with the appropriate 
permits and landowner permission. 
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No driving off of demarcated roads. 
No interfering with livestock. 

Fire Risk Management:
Although fires are not a natural occurrence at the site, fires may occasionally occur under the right 
circumstances, such as following exceptional summer rainfall, when grass biomass may reach sufficient 
density to carry a fire.  Ignition risk sources in the area include the following: 

Lightning strikes 
Personnel within the facility dropping cigarettes or other activities which pose a fire risk. 
Electrical shorts 

The National Veld and Forest Fires Act places responsibility on the landowner to ensure that the 
appropriate equipment as well as trained personnel are available to combat fires.  Therefore, the 
management of the facility should ensure that they have suitable equipment as well as trained 
personnel available to assist in the event of fire.   

Firebreaks 

Extensive firebreaks are not recommended as a fire-risk management strategy at the site.  In the 
majority of years there is not sufficient biomass to carry a fire and the risk of fire is very low.  In addition, 
the service roads around the facility will serve to break up the connectivity of the vegetation within the 
facility and would serve as fire breaks which would also retard the spread of fire around the site.  Should 
a fire break around the perimeter of the facility be required, a strip of vegetation 5-10 m wide can be 
cleared manually and maintained relatively free of vegetation through manual clearing on an annual 
basis.  However if alien species such as Salsola kali colonise these areas, more regular clearing should be 
implemented. 

Grazing Management 

In the absence of livestock grazing, the biomass within the facility will build up which may not be 
desirable for biodiversity or the management of the facility.  The simplest and most ecologically sound 
way to reduce the biomass within the facility would be through the use of livestock grazing.  Small stock 
such as sheep are compatible with solar energy facilities and are commonly grazed within such facilities 
as they do not pose a danger to the electrical or other infrastructure of the facility.  In order to reduce 
the biomass within the facility, it could be grazed once or twice a year, depending on the rainfall.   

Alien Plant Control 

Alien invasive plants should be controlled according to the Alien Invasive Management Plan.  However, 
it is important to point out that the vegetation of the facility should comprise indigenous species and 
that a high abundance of alien species at the site, will impact biodiversity within the site itself as well as 
within the surrounding areas as the site will constitute a source of alien seed and propagules.  
Disturbance at the site will encourage alien species and vegetation management at the site, should be 



Drennan Solar Energy Facility – Open Space Management Plan Page 4 
 

done using livestock or manual clearing.  In areas where vegetation height needs to be controlled, plants 
should not be cleared to ground level, but should be cleared to no less than 20 cm above ground level.  
Unless manual methods are not effective, no herbicides should be used to control alien species.   

Erosion Management 

The facility should be inspected every 6 months for erosion problems or more frequently in the event of 
exceptional rainfall events.  All erosion problems should be rectified according to the Erosion 
Management Subplan.   

Integrated Management 

The management of the facility should meet with the landowner and other relevant local managers to 
review the management of the facility on a regular basis.  Records of such meetings should be 
maintained including decisions and management outcomes resulting from such meetings.   

 

CONCLUSIONS 

The Drennan site is not very large and the majority of the facility will be under infrastructure.  As a 
result, the open spaces of the facility will comprise the minority of the area.  Ideally, the areas between 
and under the arrays should be left intact and the entire development area should not be cleared prior 
to construction.  This will greatly increase the residual biodiversity within the facility as well as reduce 
the amount of active management required during the operation of the facility.  The primary purpose of 
the open space management plan should be to maintain the vegetation of the site in a state which does 
not comprise a high proportion of alien species and which can still support the majority of smaller fauna 
which inhabit the area.  This is best achieved through ensuring that the vegetation of the site consists of 
natural species and that management of the vegetation is largely through natural means such as 
livestock grazing.   

 


