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GLOSSARY

Agricultural zoning: Means the property is zoned for agricultural use irrespective of 

whether it has actually been used for farming practices 

Applicant: A person who has submitted or intends to submit an application 

Biodiversity: The variety of organisms considered at all levels, from genetic variants 

belonging to the same species through species, genera, families to higher taxonomic 

echelons. Also includes the variety of natural communities and ecosystems 

Carbon Footprint: a measure of the amount of carbon dioxide produced by a 

person, organization, or location at a given time, measured in units of carbon dioxide. 

Ecological Footprint: A measure of human demand on the Earth's ecosystems i.e. 

the amount of biologically productive land and sea area needed to regenerate the 

resources a human population consumes and to absorb and render harmless the 

corresponding waste. 

Endemic: Restricted to a given region; usually used to denote a species, genus or 

family which is confined to a specific area. 

Environment: The external circumstances, conditions and objects that affect the 

existence and development of an individual, organism or group.  These 

circumstances include biophysical, social, economic, historical and cultural aspects 

Environmental Consultant: Means the independent consultant who has expertise in 

the area of environmental concern being dealt with in the specific application and 

who must on behalf of the applicant, comply with the requirements of the EIA 

regulations (GN No R1183 of 5 September 1997, as amended) and who must have 

no financial or other interest in the undertaking of the proposed activity, except with 

regard to the compliance with these regulations 

Environmental Impact Assessment: A study of the environmental consequences of 

a proposed course of action. 

Ephemeral: An organism that has a short life cycle 

Evaluation: The process that “uses the information from monitoring to analyse the 

process, programmes and projects to determine if there are opportunities for 

changes to the strategy, programmes and projects. Evaluation, like monitoring, 

should promote learning. In the implementation stage of a LED strategy, evaluation is 

used to determine if the actions are meeting the strategic objectives, efficiently, 

effectively and/or at all.” 

Footprint: Means the total surface area of the proposed project/development 

Geo-hydrology: The study of groundwater 
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Heritage Resources: Historically important features such as graves, trees and the 

fossil beds and culturally significant symbols, spaces and landscapes, 

archaeological, palaeontological and cultural materials  

Hydrology: The study of rivers, lakes and wetlands 

Listed Activity: Means any activity as identified by the Minister of Environmental 

Affairs and Tourism has in terms of sections 24 and 24D of the National 

Environmental Management Act (Act No. 107of 1998), as amended, listed under 

GNR 386 and 387 

Projects: A set of ideas, aims or activities that serve to implement specific program 

components. They must be prioritised and all costs must be established.  They are 

time bound and measurable. 

Public Participation Process: A process in which potential interested and affected 

parties are given an opportunity to comment on, or raise issues relevant to, specific 

matters

Red Data Species: Species of plants and animals that because of their rarity and/or 

level of endemism are listed in a Red Data Book which provides an indication of their 

threat of extinction and recommendations for their protection  

Scoping Report: A written report describing the issues identified to date for inclusion 

in an EIA 

Scoping: A procedure to consult with Interested and Affected Parties to determine 

issues and concerns and for determining the extent of and approach to an EIA, used 

to the focus the EIA 

Stakeholders: Interested, affected and influential individuals, organisations, 

governments or agencies with stakes in, or influence on, the planning outcome.  

Visual Absorption Capacity: The potential for the area to conceal an object or 

proposed development  

Visual Impact Assessment: A study of the visual consequences of a proposed 

development or course of action. 
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ABBREVIATIONS 

EMP  : Environmental Management Programme 

CLO  : Community Liaison Officer

DJEC  : DJ Environmental Consultants

ECO  : Environmental Control Officer  

RE  : Resident Engineer 

DEA  :  Department of Environmental Affairs  
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 ENVIRONMENTAL MANAGEMENT PROGRAMME 

FOR A PROPOSED 10 MW PHOTOVOLTAIC POWER GENERATION FACILITY, DE AAR 

1 INTRODUCTION 

1.1 Background 

General  

DJ Environmental Consultants (DJEC) have been appointed by Mulilo Renewable Energy 

Solar PV De Aar (Pty) Ltd to ensure compliance with the National Environmental 

Management Act (107 0f 1998), as amended, Impact Regulations and Procedures as outlined 

by the Department of Environmental Affairs (DEA).  

Mulilo Renewable Energy Solar PV De Aar (Pty) Ltd has identified PV power generation 

potential in the mountain ranges of the Northern Cape, within the Emthanjeni Local 

Municipality, northwest of the town of De Aar. The proposed site that has been evaluated 

consists of a single property on which a total of 10MW of electricity will be generated. In 

addition to the power plant, associated infrastructure such as a road, electricity distribution 

lines, a control room and temporary waste storage facilities may be required. The relevant 

property has been rezoned as Special Zone (Renewable Energy Generation) and 

development will consist of a 344m X 500m array of photovoltaic (PV) panels located in the 

Southern part of the 1,102.49 hectare farm. 

The listed activities that triggered the Scoping and EIA process as required by the NEMA 

according to GN 386 and GN 387 included:  

Listed activities triggered by development

Government Notice 
R386 Activity No(s): 

Activity Description 

12 The transformation or removal of indigenous vegetation of 3ha or 
more or of any size where the transformation or removal would 
occur within a critically endangered or an endangered ecosystem 
listed in terms of section 52 of the National Environmental 
Management: Biodiversity Act, 2004 (Act No 10 of 2004). (A 
precautionary approach has been adopted , the verification of this 
listed activity is not yet confirmed) 

15 The construction of a road that is wider than 4m or that has a 
reserve wider than 6m, excluding roads that fall within the ambit of 
another listed activity or which are access roads of less than 30m 
long. 
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16(b) The transformation of undeveloped, vacant or derelict land to 
residential mixed, retail, commercial, industrial or institutional use 
where such development does not constitute infill and where the 
total area to be transformed is bigger than 1ha. 

Government Notice 
R387 Activity No(s): 

Activity Description 

1(a) The construction of facilities or infrastructure, including associated 
structures or infrastructure, for the generation of electricity where (i) 
the electricity output is 20 megawatts or more; or 

(ii) The elements of the facility cover a combined area in excess of 
1 ha. 

1 (l): The construction of facilities or infrastructure, including associated 
structures or infrastructure for the transmission and distribution of 
above ground electricity with a capacity of 120kv or more. 

2 Any development activity, including associated structures and 
infrastructure, where the total area  of the developed area is, or is 
intended to be, 20 hectares or more. 

The proposed development is also in compliance with the recently approved government 

regulations, Government Notice No. R.543 of 2 August 2010, under the National 

Environmental Management Amendment Act, 2008 (Act No. 62 of 2008) (NEMAA). 

The listed activities that triggered the Scoping and EIA process under the NEMA are listed in 

Listing Notices 1 and 3 published in Government Notices No. R.544 and R.546 respectively. 

The NEMAA listed activities triggered by the proposed development are shown in the table 

below.

Activities triggered by the proposed development under NEMA

Government 
Notice R.544 

(Listing Notice 1) 
Activity No(s): 

Activity Description 

1 The construction of facilities or infrastructure for the generation of 
electricity where:  

(ii)        the output is 10 megawatts or less but the total extent of the 
facility covers an area in excess of 1 hectare. 

10 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; 

23 The transformation of undeveloped, vacant or derelict land to – 

(ii)  residential, retail, commercial, recreational, industrial or 
institutional use, outside an urban area and where the total 
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area to be transformed is bigger than 1 hectare but less than 
20 hectares; 

Government 
Notice R.546 

(Listing Notice 3) 
Activity No(s): 

Activity Description 

14 The clearance of an area of 5 hectares or more of vegetation where 
75% or more of the vegetation cover constitutes indigenous 
vegetation 

(a) In eastern Cape, Free State, KwaZulu-Natal, Limpopo, 
Mpumalanga and Northern Cape provinces:

 i.         All areas outside urban areas. 

The Environmental Management Programme is drafted as part of the Scoping and EIA 

process as undertaken for the De Aar Solar Generation Facility. This document should 

therefore be read in conjunction with the final EIA Report (December 2010) as submitted and 

approved by the Department of Environmental Affairs in order to contextualise the EMP. 

1.2 Project description 

1.2.1 Physical development 

Mulilo Renewable Energy Solar PV De Aar (Pty) Ltd has identified PV power generation 

potential in the arid Karoo and mountain ranges of the most Southerly part of the Northern 

Cape Province, within the Emthanjeni Local Municipality. The town of De Aar lies on the N10, 

linking Port Elizabeth on the south coast of the Eastern Cape, crossing the N1, with Upington 

in the North. The town is also linked North-South by the R48 which goes North and East to 

Phillips Town and South via the R348 to Richmond on the N1. The proposed site that has 

been evaluated and consists of a single property, farm no. 145/2 (Northwest site). 

Development on the preferred site will consist of a 344m x 500m array located in the 

Southern part of the 1,102.49 hectare farm. 

The solar PV plant components are shown in the Photo 1 below:

Photo 1: Illustration of photovoltaic panels
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1.2.2 Proposed construction methodology 
Delivery of PV components: 

The Photovoltaic (PV) components will be delivered to the site in standard shipping 

containers by trucks. To provide access to the site, existing gravel roads will be upgraded and 

will have a minimum width of 4 metres. New gravel roads will be constructed at the PV sites. 

Erection of Photovoltaic Panels: 

Due to the characteristics of the solar resource profile of the specific site, PV panels need to 

be placed exactly at the right location and orientation, in order to utilize the energy potential of 

the solar resource that is available. The Panels will be placed on the steel mountings at an 

angle by hand.  

Foundation and materials: 

Foundations will need to be excavated for the PV panels and for this; a 10 ton excavator will 

be used. The foundations will be 1m deep, 1m wide and 6m long per panel array (see Photo 2

below). 30MPa concrete and reinforcing steel will also be used in the foundation.  

Provided by Yingli Solar. Source Arcus Gibb In Viridian Consulting (pty) Ltd (2010).Basic 

assessment Report. Installation and operation of photovoltaic power generation facility, De Aar, 

Northern Cape 
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Photo 2 Illustration of foundations to be used per panel area with steel mounting 

brackets erected on them.

The steel mounting brackets hold the PV panels above ground and at an angle. 

Construction equipment and timing: 

The only heavy duty construction equipment that will be present on site is a 10 ton excavator 

(see illustration in Photo 3). The area required for construction will be 1.7 hectares per MW of 

installed PV panels, giving a total of approximately 17ha for the 10MW facility. All excavated 

material will be for road works and no material will be stored on site. 

Photo 3: Illustration of a Kato 10ton excavator

Source: Google images 

Construction Camp 

A construction camp will be established on site. The construction camp will take up an area of 

2000 square meters and will mostly be used as a storage area for the PV panels and 

machinery which will be used during the construction phase of the project. The construction 
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period is expected to last twelve months, of which one month will consist of laying the 

foundation, and the remainder of the time will be spent connecting the PV panels to the steel 

mounting brackets and completing the connection to the electrical grid. 

PV Panel Main dimensions: 

The PV panels to be used will be TSM-PC05.08 230Wp Trina Solar panels, with dimensions 

of 1650mm by 990mm. A picture showing the type of panels to be used is shown in Photo 4

below. 

Photo 4: Illustration of the individual PV Panels to be used

The PV panels are expected to generate power according to the basics of solar electric 

operational concept. Under this concept, electricity can be produced from sunlight through a 

process called photovoltaic (PV). "Photo" refers to light and "voltaic" to voltage. The term 

describes a solid-state electronic cell that produces direct current electrical energy from the 

radiant energy of the sun. Solar cells are made of semi-conducting material, most commonly 

silicon, coated with special additives. When light strikes the cell, electrons are knocked loose 

from the silicon atoms and flow in a built-in circuit, producing electricity. If a load is connected 

under these conditions, an electrical current will result, which is capable of doing work. The 

current produced is proportional to the amount of light absorbed by the device. In a solar cell, 

the photovoltaic effect is manifested as the generation of voltage at its terminals while being 

struck by the suns rays.  
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A thin silicon cell, four inches across, can approximately produce more than one watt of direct 

current (DC) electrical power in full sun. Individual solar cells can be connected in series and 

parallel to obtain desired voltages and currents. These groups of cells are packaged into 

standard modules that protect the cells from the environment while providing useful voltages 

and currents. PV modules are extremely reliable since they are solid state and there are no 

moving parts.  

Silicon PV cells manufactured today can provide thirty or more years of useful service life. 

Some manufacturers provide warranties of up to 25 years on their PV product (at 80 percent 

of original power rating). For example, a 100 Wp PV module in full direct sunlight (1,000 

W/m2) operating at 25°C will generate 100 Watts per hour (referred to as a Watt-hour–[Wh] at 

rated conditions. Modules can be connected together in series and/or parallel in an array to 

provide required voltages and currents for a particular application.  

1.2.2 Proposed service infrastructure 

The proposed development will require the construction of a gravel access road 1300m long 

and with a minimum width of 4m, a control building and also a 2m high perimeter fencing to 

be erected at a distance of 6m from the installation. However, the PV facility will operate 

automatically only requiring inspections at fixed intervals by a single technical engineer. 

Remote monitoring will therefore be used to monitor the PV facility. 

The De Aar substation has two different voltage levels namely 132 kV and 22 kV. De Aar 132 

kV substation is connected to Hydra 132 kV via a single line. There is one 22/132 kV 

transformer installed at De Aar rated at 20 MV·A. The De Aar PV power plant will be directly 

connected to the De Aar substation via a 22 kV line onto the De Aar substation 22 kV busbar. 

The scope of work required to enable this connection will involve the following: 

construction of 1 x 2.5 km, 22 kV line from De Aar PV power plant to De Aar substation; 

installation of 1 x 22 kV line bat and the De Aar PV power plant substation. 

The scope of work at the Eskom De Aar Substation will involve: 

extension of the 22kV busbar; 

installation of 1 x 22 kV bus section bay; 

installation of 1 x 22 kV line bay. 

Control Centre 

A single story building will be built and will be used as the control centre. The control building 

will house the onsite monitoring equipment, maintenance and control offices. It is expected 
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that the structure will be a single storey building which will take up an area of 6 x 10m on the 

ground. The control building will be housed next to the PV panels. 

Connection Centre 

A single story building will be built and will be used as the connection centre. The connetion 

centre will house the main switch gear, auxiliary supply and metering equipment. It is 

expected that the structure will be a single storey building which will take up an area of 5.5 x 

2.5m on the ground. The control building will be housed next to the PV panels. 

1.2.3 Transport of the PV components  

De Aar is well placed to be served by road and rail transport from Port Elizabeth, Cape Town 

and Saldanha Bay. Materials to be imported will be shipped to the Cape Town Harbour and 

then transported by road over a distance of ±820km to the site.  

A Traffic Impact Statement Study has been commissioned and the following is 

recommended:  

i) Temporary high visibility advanced warning signs Types W107 and W108 (Intersection 

Ahead) are erected on the R48 in both directions approaching the position of the 

access to the facility during construction and that permanent high visibility advance 

warning signs Types W107 and W108 (Intersection Ahead) are erected on the R48 

once construction is completed and the facility is fully operational.  

ii) The Northern Cape Department of Transport, Roads and  Public Works be requested 

to repair the potholes for the section between the N10 and the access to the site prior 

to construction commencing.  

iii) During construction and as part of the contract, the contractor is to be required to 

monitor the condition of the R48 and repair the road where it becomes damaged due to 

construction traffic.  

iv) Whilst theoretically there is no potential for reflections from the panels and 

infrastructure to affect passing motorists on the R48, the reflections from the arrays are 

to be monitored from the first installation to confirm this.  

No other remedial or mitigation measures will be required to accommodate the additional 

traffic generated by the proposed photovoltaic power generation facility. 

Figure 1.1 shows the AM Peak Hour, PM Peak Hour and Daily Traffic Generated by the 

Proposed Mulilo Power Generation Facility. Find attached under Appendix 7 the Traffic 

Impact Statement as prepared by Aurecon (Pty) Ltd. 
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Figure 1.1: AM Peak Hour, PM Peak Hour and Daily Traffic

Figure 1.2 shows the location of De Aar in relation to Cape Town Harbour.  

Figure 1.2: Port Entrance on West Coast of South Africa
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1.3 The Environmental Management Programme 

The Environmental Management Programme (“EMP”) is as a tool which can be used to 

minimise or prevent the impacts of the proposed development on the immediate and 

surrounding environment, during construction, operation and decommissioning and to 

enhance the positive benefits of the project. Potential impacts may include such aspects as 

noise, dust, pollution, litter, impacts on flora and fauna, traffic, safety, soil stabilisation and re-

vegetation. 

A number of specific management recommendations have been made in this document; 

however these should be used as a guide only. It should be noted that other types of impacts 

are possible and that these should be identified during the activities at the site. The EMP is a 

dynamic document that is updated with the availability of additional information. Additional 

mitigatory measures and procedures may be required, and these should be included on an ad 

hoc basis to improve the overall document. 

It is recommended that a copy of the environmental authorisation from the Department of 

Environmental Affairs, and the EMP be included in the contract document during tender 

negotiations for the project. The contents of this documentation should be made known to all 

parties involved at the site and a copy of the EMP should be available on site at all times. 

The broad objectives of the EMP are to ensure that: 

 all environmental safeguards are carried out correctly 

 site activities are well-managed 

 adverse impacts on the environment are minimised 

 the biodiversity of the site is conserved or enhanced 

 all relevant legislation is complied with, and 

 the project is monitored for possible environmental impacts. 
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Site description 

The vast and arid Northern Cape is by far the largest province taking up nearly a third of South 

Africa's land area. The main geographic features defining the locality, in which this 

development site is situated, are the wide, almost flat to undulating open spaces, big skies and 

sparse settlements. 

Emerging from the plain are conical and ridge shaped hills and larger flatter plateauxwhich are 

intrusions of dolerite rock, and form the only vertical relief. The hills are about100m above the 

plain, and the plateaux are about 250m above the plain. 

There are two perennial rivers locally, the Elandsfontein running south to north, and passing 

De Aar to the west, and the Brak which runs from the east to the west and passes De Aar to 

the north. The Brak lies on the north boundary of the north west option. Both sites are crossed 

by seasonal water flows; in the south east site the flows are captured in depressions, in the 

north west site, the flow is into the Brak 

Figure 1.3: Locality Map 
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2. COMMUNICATION PROCEDURES 

2.1 ENVIRONMENTAL CONTROL OFFICER 

An Environmental Control Officer (ECO) will be appointed and remunerated by the 

Employer prior to commencement of operations to ensure that the EMP is being 

adhered to. Should modifications to this document be required these should be 

agreed to by all parties concerned, namely the engineer, the contractor and the ECO. 

2.2 DUTIES OF THE ECO  

Duties of the ECO are listed in Appendix 2. The engineer must be recognised as the 

senior authority on site and all communications and instructions between the ECO 

and the contractor should occur via the engineer. 

2.3 PROBLEMATIC ISSUES  

Should problematic issues arise, the ECO has the authority to call a special meeting 

with the Engineer, and if necessary work can be stopped if no agreement is reached 

to resolve the matter.  

2.4 ENVIRONMENTAL REGISTER  

An environmental register (can be recorded in the site instruction book) should be 

kept on site in which incidents related to actual impacts are recorded.  This may 

include information related to such aspects as mismanaged, rescue programme for 

extant vegetation on the site, dust generation and complaints from adjacent 

neighbours.  It should also contain information relating to actions taken.  Any party on 

site may complete the register, however, it is envisaged that the engineer, the 

contractor and the ECO will be the main contributors, and who will also be the main 

parties involved in mitigatory actions. 

2.5 METHOD STATEMENTS  

These will be required for activities which may result in significant impacts/nuisance 

effects. One of the underlying principles of a method statement is to ensure 

sustainable natural resource management. The Contractor shall provide Method 

Statements for approval by the ECO and the Engineer prior to work commencing on 

aspects of the project deemed or identified to be of greater risk to the environment 

and/or which may not be covered in sufficient detail in the EMP, when called upon to 

do so by the Engineer or ECO. 
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Method statements are written submissions by the Contractor in response to 

requirements of this EMP or to a request by the ECO. This is submitted to the ECO 

and Engineer and, where practical and deemed necessary, should be endorsed as 

being acceptable by the environmental representative of the Relevant Authority.  

Method statements must be submitted at least five (5) days prior to the date on which 

approval is required (start of the activity). Failure to submit a method statement may 

result in suspension of the activity concerned until such time as method statement 

has been submitted and approved.  

An approved method statement shall not absolve the Contractor from any of his 

obligations or responsibilities in terms of the contract. However, any damage caused 

to the environment through activities undertaken without an approved method 

statement shall be rehabilitated at the contractor’s cost.  

The method statements shall cover relevant details with regard to: 

 Construction procedures and location of the construction site. 

 Start date and duration of the procedure. 

 Materials, equipment and labour to be used. 

 How materials, equipment and labour would be moved to and from the site as 

well as on site during construction. 

 Storage, removal and subsequent handling of all materials, excess materials 

and waste materials of the procedure. 

 Sustainable management and use of natural resources. 

 Emergency procedures in case of any reasonably potential accident / incident 

which could occur during the procedure. 

 Compliance / non-compliance with the EMP specification and motivation if 

non-compliant. 

Method statements required: 

Based on the specifications in this EMP, the following method statements are 

required as a minimum: 

 Site clearing  

 Site layout and establishment  
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 Hazardous substances  

 Cement and concrete batching  

 Traffic accommodation  

 Erosion remediation and stabilisation  

 Fire control and emergency procedures  

 Vegetation rehabilitation plan  

 Sustainable management and the use of natural resources 

2.6 ENVIRONMENTAL EDUCATION PROGRAMME 

The Contractor shall ensure that adequate environmental awareness training of 

senior site personnel takes place and that all construction workers receive an 

induction course on the importance and implications of the EMP.  

As a minimum, training should include: 

 Explanation of the importance of complying with the EMP. 

 Discussion of the potential environmental impacts of construction activities. 

 The benefits of improved personal performance. 

 Employees’ roles and responsibilities, including emergency preparedness. 

 Explanation of the mitigation measures that must be implemented when carrying 

out their activities. 

 Explanation of the specifics of this EMP and its specifications (no-go areas, etc.) 

 Explanation of the management structure of individuals responsible for matters 

pertaining to the EMP. 

Contractor general site staff members are to attend an initial presentation of 

approximately one hour. 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-contractor’s employees that spend more than one day 

a week or four days in a month on site are to attend the environmental education 

program within 1 (one) week of commencement of work. 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. 
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No more than 20 people shall attend each course and the cost, venue and logistics 

for this / these course(s) shall be the Contractor’s responsibility. This is also to allow 

for the cost of environmental signage the ECO may require to be erected in the main 

contractor’s construction camp and any handouts given to site staff during initial 

environmental awareness training presentations. The ECO shall keep a register of all 

personnel attending the Environmental Education Program. 

The contractor shall keep records of all environmental training sessions, including 

names, dates and the information presented. 

2.7 LEGISLATIVE FRAMEWORK 

Obligations imposed by the EMP are legally binding in terms of conditions of local authority 

approvals for this development and in terms of amendments to the Particular Conditions of 

Contract that pertain to this project. 

The requirements of this EMP do not release the Developer from the requirements of any 

legislation that may be applicable to the project. Further to this, Appendix 2 contains a list with 

links of some but not necessarily all South African policy, Legislation and Guidelines 

applicable to the project, of which the Developer and design team should take cognisance. 

2.8 OCCUPATIONAL HEALTH AND SAFETY REQUIREMENTS 

The Occupational Health and Safety Act (Act 85 of 1993) and in particular the requirements of 

the Construction Regulations must be complied with. 

2.9 DISPUTE RESOLUTION 

Any disputes or disagreements between the Contractor and the Engineer or Principal Agent 

for building works shall be resolved as per the relevant dispute resolution Sections contained 

within the General Conditions of Contract (civil works) and Joint Building Contract Committee 

(building works) contract documentation respectively. 

Where any disputes or disagreements arise between the Engineer or Principal Agent and the 

ECO, specifically with regard to environmental management on Site and which cannot be 

resolved, then the matter will be referred to the environmental management department of the 

local municipal authority for clarification and their decision will be binding on all parties. 
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2.10 CONTRACTUAL CONFLICTS 

In the event of any conflict occurring between the provisions of the EMP and the project 

specifications contained within other project documentation, the terms herein shall be 

secondary. 

2.11 COMMUNITY RELATIONS 

The Developer shall be responsible for responding to third party or public queries and/or 

complaints relating to operations. In addition, the Developer shall be responsible for 

dissemination of information to the community and the media (press releases, notice boards, 

etc). 

The Contractor shall notify the ECO and the Engineer of any complaints lodged. The 

Contractor shall be responsible for maintaining a Complaints Register to record complaints 

received and action taken. This register will be made available to the Developer, ECO, the 

Engineer and the relevant authority. 

2.12 SOCIAL RESPONSIBILITIES 

The Developer and Contractors shall encourage and implement wherever possible the 

procurement of locally based labour, skills and materials.  

3. ENVIRONMENTAL SENSITIVITY AND MITIGATORY MEASURES 

A variety of potential impacts are associated with the construction activities for this project.   

Table 1:  The construction activities and their potential impacts  

Activities Potential Impacts EMP
Approach 

The use of heavy machinery and 

equipments 

 Generate high noise levels and create 

dust problems and nuisance;   

 cause erosion due the damage 

creating to natural terraces  

 compact soil and changing surface 

water flows  

 contaminate water and soil as a result 

of oils spills and machinery fluids 

Refer to 

Section 5.2 

and Section 

9



De Aar PV Environmental Management Programme    Page 24 

DJ Environmental Consultants  October 2012 

dumping  

 damage wild life habitats  

Materials extraction cause erosion  
Refer to 

Section 6

Hazardous substances damage valuable ecosystems and 

habitats

Refer to 

Section 6

Clearing and levelling destroy ecosystems and habitats  

Produce areas of bare soil which 

cause erosion.  

Refer to 

Section 5.4, 

5.8 and 5.12

Excavation Cause erosion when excavated soil is 

piled inappropriately.   

Refer to 

Section 5.8

Filling Destroy valuable ecosystems 

May cause risk of landslide in future 

Refer to 

Section 5.4, 

5.12 and 

5.13

Cut and fill cause soil erosion  

alter hydrology and degrade water 

quality

damage ecosystems and habitats  

Refer to 

Section

Disturbance of drainage Altered drainage regimes potentially 

influencing groundwater and  the 

recharge volume  

Refer to 

Section 5.16 

and section 8

Specific management recommendations 

The following recommendations have been made by the specialists involved.  

Table 2:  Mitigatory measures to be implemented as proposed by the various 
specialist consultants  

IMPACT MITIGATION 

Archaeology 
 Although the AIA (Archaeology Impact Assessment) calls for 

mitigation in the form of recording and collecting of artefacts, the 

author explicitly states that the artefacts have shifted considerably 

both vertically and horizontally and that there is no potential for in situ 

material or deposit and no possiblity of dating the site. The 

archaeologist concludes that the site is of low significance and of no 

research potential.  
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 SAHRA considers mitigation unnecessary and thus will not be 

required pre construction. Please refer to Appendix 10 for SAHRA 

Final Comment.

Botany  Habitat destruction must be kept to absolute minimum by keeping the 

lay-down areas as small as possible, reducing the number and 

size/length or roads and reducing the final extent of the developed 

area. 

 No excavations may be left open for more than 1 week, and they 

should preferably be closed up within 1 day, using the carefully 

stockpiled soil that came out of the trench.  

 No dumping or temporary storage of any materials may take place 

outside designated and demarcated laydown areas.  

 Alien vegetation management must be undertaken in the 2.5km long 

powerline servitude and along the edges of all on-site infrastructures 

on an annual basis. 

 An alien removal program must be implemented to remove alien 

vegetation from within the no-go area and should run concurrently with 

construction activities. Cleared alien vegetation must not be dumped 

on adjacent intact vegetation during clearing but should be temporarily 

stored in a demarcated area. 

 Removal of alien invasive species or other vegetation must be in 

accordance with the Conservation of Agricultural Resources Act (Act 

No.43 of 1983).

 A habitat rehabilitation plan must be developed for the site.

 Vegetation clearing must be kept to a minimum. Mitigation measures 

to reduce risk of erosion and the invasion of alien species to be 

applied.

 Applicant to inform the provincial department and/or the DEA should 

the removal of protected species, medicinal plants and “data deficient” 

plant species be required.

 No disturbance may occur within 30m of any wetland features, pans, 

drainage lines and dams without obtaining a WULA from the DWA.

Avian i. Bird monitoring to be undertaken 6 months prior to commencement of 

construction activities by a qualified avifaunal specialist. 

ii. Analyse pre-construction monitoring data and integrate findings into 

EMP.

iii. Minimizing the inclusive construction footprint of the development and 

abbreviating construction time.  

iv. Minimising the length of any new power lines installed, ensuring that 
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all new lines are marked with bird flight diverters (Jenkins et al. 2010) 

along their entire length, and that all new power line infrastructure is 

adequately insulated and bird friendly in configuration (Lehman et al. 

2007). 

v. Ensure construction EMP is applied. 

Visual i) There will be a visual impact of increased traffic movements for the 

duration of the construction period.  Mitigation of these issues can be 

offered by keeping the contract time to the minimum, and by ensuring 

that road junctions have good sightlines, traffic control measures 

when needed, and signage. Good traffic management and keeping 

local people informed. 

ii) Upgrading of road junctions and rehabilitate after works. 

iii) Return ground to original state. 

iv) Built forms should not be greater in height than overall installation; 

use of local materials to blend in. 

v) Careful consideration to be given to the visual implications of any 

construction camp. North West Option: the camp will be at its most 

unobtrusive on the west side of the site where there will be screening 

from the higher ground. 

Dust generation, movement of machinery and vehicles:  

Access roads to be kept clean and storage of materials to be screened. 

Storage of builders’ rubble to be controlled. 

Fires and litter: 

All site operatives to receive training in awareness of these issues.  In addition, 

no fires to be allowed, littering to be regarded as a serious offence and no 

contaminants to be allowed to enter the environment by any means. 

New roads into the site 

Roadways should be low key in appearance; gravel is the most appropriate 

surface material.

Solar plant 

The visual impact of the facility must be mitigated by planting a vegetation 

screen in close proximity to the receptor similar in form and density to the 

natural vegetation of the receiving environment. 
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Light Pollution 

Night lighting of the construction site must be minimised with requirements of 

safety and efficiency. 

Palaeontology i. Should substantial fossil remains be exposed during construction, the 

ECO should alert SAHRA so that appropriate action (e.g. recording, 

sampling or collection) can be taken by a professional palaeontologist. 

Traffic 
i) Existing road infrastructure must be used as far a possible for providing 

access to the proposed site. Where no road infrastructure exists, new 

roads should be placed within existing disturbed areas and 

environmental conditions must be taken into account to ensure that 

minimum damage is caused to natural habitats. 

ii) Temporary high visibility advanced warning signs Types W107 and 

W108 (Intersection Ahead) to be erected on the R48 in both directions 

approaching the position of the access to the facility during construction 

and that permanent high visibility advance warning signs Types W107 

and W108 (Intersection Ahead) to be erected on the R48 once 

construction is completed and the facility is fully operational.  

iii) The Northern Cape Department of Transport, Roads and Public Works 

be requested to repair the potholes for the section between the N10 

and the access to the site prior to construction commencing.  

iv) During construction and as part of the contract, the contractor is to be 

required to monitor the condition of the R48 and repair the road where it 

becomes damaged due to construction traffic.  

v) Whilst theoretically there is no potential for reflections from the panels 

and infrastructure to affect passing motorists on the R48, the reflections 

from the arrays are to be monitored from the first installation to confirm 

this.

vi) Signs must be placed along construction roads to identify speed limits, 

travel restrictions and other standard traffic control information. To 

minimise impacts on local commuters, consideration should be given to 

limiting construction vehicles travelling on public roadways during 

morning and late afternoon commute time. 

See Appendix 7 for the detailed Traffic Impact Statement

Stormwater Solar facility – internal drainage 

i) Cross drainage in the form of v-drains should be provided to intercept 
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overland flow and to direct this to the spines. The cross drainage will 

also assist with erosion control. These v-drains can take the form of 

road side drains and must be lower than the surrounding area to 

intercept flows. The channels can be compacted earth channels but 

will require maintenance on a regular basis and after each rainfall 

event due to possible scouring.  

ii) The construction of a concrete lined system (more expensive) is 

advised for use. The channels must be at least 300 mm deep, v-

shaped, with a left side slope of 1:1 and right side slope of 1:3 when 

looking in the downstream direction.  

iii) It is recommended that the surfaces around plinths be compacted well 

graded gravel with a 38mm gravel capping layer. Erosion protection in 

the form of packed stones with average diameters of 200 mm is 

required at the drain outfalls from the solar facility for a distance of no 

less than 12 m. Alternatively two gabion mattresses, 6.0 m long x 2 m 

wide x 0.3 m thick can be installed at the outfalls 

Solar facility – external drainage  

i) Bypass channels and earth berms must be provided along the outside 

boundaries (western, eastern, and southern sides) to intercept and 

direct overland flow away from the site as well as decrease soil 

erosion. These berms must be at least 0.6 m in height to prevent 

possible overtopping. The berms could be planted with indigenous 

grasses to further resist erosion.  

ii) It should be noted that while a single (maximum) height is detailed 

above, the height of the berms could be made to vary (commencing 

lower increasing to the maximum height) in the direction of flow. Refer 

to the Stormwater Management Plan (Appendix 9) for the 

specifications of the berms. Provision will have to be made for access 

roads across crossing the berms. 

Erosion Abatement for Construction Period  

To minimize the potential for impairment of the quality of receiving waters 

during construction the following measures should be taken, both as erosion 

prevention and control measure:  

i) Straw barriers should be installed in drainage paths to intercept 

suspended solids carried by overland flow. These are erosion barriers 

placed at intervals of 25-50 m apart in the drainage paths which will 

intercept suspended solids from entering the natural drainage paths.  

ii) Packed stone (also known as rip-rap) must be placed as liners for 

channel spines. These comprise packed stones with an average 
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diameter of 100 mm, packed in the channels as lining material to 

control flow velocities and hence erosion.  

iii) Earth cut-off berms at boundaries of the facility. These will assist in 

directing flow away from the site and reduce the possibility of flooding 

from runoff origination from outside the site.  

iv) Provide erosion protection at channel outfalls and positions of high 

flow concentration. These comprise packed stones with an average 

diameter of 200 mm, packed in the drainage path to control flow 

velocities and hence erosion. 

4. PRE CONSTRUCTION 

4.1 Site boundaries - the site boundaries within which the contractor may operate should be 

agreed to prior to the start of the site operations.  The contractor should fence or 

demarcate these at the very start of the project. Specific areas should be set aside within 

this area for various types of activity ranging from materials storage to chemical toilet 

facilities.  Access to risk areas such as the hazardous substances store (oils, fuels etc.) 

should be restricted.  

4.2 No-go areas - any particularly sensitive areas should be demarcated as “no-go” or 

restricted access areas. These areas should be delineated on plan and on the site with 

pegs or fencing and which are out of bounds to unauthorised persons. Authorisation 

must be obtained prior to entry.  

4.3 Site Layout - The location of the contractor’s camp, toilet facilities and storage areas 

should be agreed to prior to the commencement of work at the site and should be agreed 

in conjunction with the ECO, Engineer and Contractor.  These should all be kept in good 

condition throughout the project to prevent environmental degradation.   

4.4  Site Clearance 

(a) Vegetation clearance 

Plant material removed from the site, including the existing covering of grasses, 

conservation worthy vegetation and alien invasive vegetation, is not to be dumped 

anywhere other than an approved waste disposal site. 

Plant material removed from the site is not to be burnt on site unless a burning permit 

has been obtained from the Department of Environment. 
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(b) Topsoil 

Topsoil / top material that is stripped from the site during the earthworks operation shall 

be retained for future rehabilitation/landscaping use, where feasible. Top material should 

exclude litter, building rubble, alien plant material or any other waste. Topsoil shall be 

stored in areas demarcated by the ECO and Engineer and in piles not higher than 2 m. 

The stockpiles shall not be compacted or disturbed, and shall be domed at the top to 

promote runoff. Should significant erosion (e.g. through rain or wind) of the stockpiled 

material occur, the stockpiles should be covered with shade cloth or Geotech fabrics or 

similarly suitable material to prevent such erosion. 

4.5 Drinking Water - The Contractor shall ensure that drinking water is available for all staff 

on site. If no potable water source is available on site then the Contractor shall import 

drinking water to the site. 

4.6 Eating Areas - If employees are to eat elsewhere on site other than in the campsite, the 

Contractor shall designate restricted places for eating within the specified working areas, 

in consultation with the ECO. The Contractor shall provide adequate refuse bins with lids 

in all these places. 

4.7 Working Hours – The hours of operation shall be restricted to those stipulated by the 

Employer and/or the local authority.  

5. CONSTRUCTION PHASE 

5.1 ECO Visits - the ECO should visit the site twice weekly for the duration of the 

construction period. On the performance of the contractor, the frequency of the site visits 

may be altered. If required, the ECO may introduce some form of penalty system should 

compliance with the EMP prove problematic. 

5.2  Appropriate Machinery - The contractor shall at all times carefully consider what 

machinery is appropriate to the task while minimising the extent of environmental 

damage.  Areas where machinery and vehicles are stored and used must be bunded to 

prevent pollutants such as fuel and oil from spilling onto the soil. 

5.3 Soil erosion and sedimentation control - The Contractor shall, as an ongoing 

exercise, implement erosion and sedimentation control measures to the satisfaction of 

the ECO and Engineer. During construction, the Contractor shall protect all areas 

susceptible to erosion by installing necessary temporary and permanent drainage works 
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as soon as possible and by taking any other measures necessary to prevent stormwater 

from concentrating in streams and scouring slopes, banks, etc. 

Refer to the Stormwater Management Plan under Appendix 9.

Any runnels or erosion channels developed during the construction or maintenance 

period shall be backfilled and compacted and the areas restored to a proper condition. 

Stabilisation of cleared areas to prevent and control erosion and/or sedimentation shall 

be actively managed. The method of stabilisation shall be determined in consultation with 

the ECO. 

Consideration and provision shall be made for the following methods (or combination 

thereof): brushcut packing or chip cover, straw stabilising, watering, planting/sodding, soil 

binders and anti-erosion compounds, mechanical cover or packing structures (including 

the use of geofabric, log/pole fencing, etc.). 

Traffic and movement over stabilised areas shall be restricted and controlled, and 

damage to stabilised areas shall be repaired and maintained to the satisfaction of the 

ECO. In areas where construction activities have been completed and where no further 

disturbance would take place, rehabilitation and revegetation should commence as soon 

as possible. 

5.5 Fires – no fires will be allowed outside the construction area and adequate fire fighting 

equipment according to the fire hazard must be available on site in good working order.  

Any welding and cutting activities will only be permitted inside the working areas. 

5.6 Fire fighting Equipment - In order to define what fire fighting equipment is necessary at 

the site, it is recommended that the local fire department be contacted for advice in this 

area. 

5.7 Safety and First Aid – all people working on site are responsible for their own safety 

and those of others on site. Contractors and Engineers shall comply with the relevant 

regulations including the Occupational Health and Safety Act (Act 85 of 1993). A 

comprehensive first aid kit and suitably trained personnel should be available on site at 

all times.   

5.9 Traffic disruption – traffic and personnel using the road that provides access to the site 

shall not be disrupted and standard traffic management procedures will be implemented 

in these areas where necessary to maintain access at all times.  In this regard it shall be 
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noted that the adjacent erven remains occupied by others and vehicular access to these 

areas shall be maintained at all times.

5.10 Fauna – Catching of wild animals (including reptiles, amphibians, birds and 

invertebrates, etc.) by any means, including setting of snares, poisoning, shooting and 

trapping is illegal. All incidents of harm to any animal must be reported to the ECO. The 

contractor is to report any problem animals (e.g. a snake that will not move off site on its 

own) to the ECO who will organise for their relocation. 

5.11 Archaeology and Palaeontology –Should anything of an archaeological nature be 

found on site by the Contractor (or any other party), e.g. stone hand tools, remnants of 

old structures not previously visible, old ceramic shards etc, work is to be stopped in the 

area immediately, and the ECO / Engineer notified. Failure to notify the ECO of a find will 

result in a penalty. This aspect must be carefully explained to workers during the 

Environmental Education Programme undertaken by the ECO. The ECO will advise on 

demarcation of this area, and notify a relevant specialist to view material and ascertain 

whether further study of the area is required. Should a specialist confirm a genuine 

artefact or fossil and recommend further study of the area, work in the applicable area is 

to cease until further notice. Should any human remains be disturbed, exposed or 

uncovered during earthworks, these should immediately be reported to the ECO and a 

professional archaeologist. 

5.12 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 saved is to be replaced as top material and is to serve as 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. Trenches are to be closed as soon as possible after services 

have been laid in them, to prevent them from posing safety hazards to people, traffic and 

animals and to prevent rainwater erosion. Trenches shall be refilled to the same level as 

(or slightly higher to allow for settlement) the surrounding land surface to minimise 

erosion. No excavations may be left open for more than 1 week. Excess soil shall be 

stockpiled in an appropriate manner. 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 construction site to a site agreed upon by the Engineer. 

Dewatering systems shall make use of filtered extraction points to prevent silt uptake and 

extracted water shall be released in such a manner as to avoid erosion on the site and 

prevent siltation or pollution of any stormwater system. 
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5.13 Protection of Natural Vegetation - The Contractor shall be responsible for informing all 

employees about the need to prevent any harmful effects on natural vegetation on or 

around the construction site as a result of their activities. Clearing of natural vegetation 

shall be kept to a minimum. The removal, damage and disturbance of natural vegetation 

without the written approval of the ECO are prohibited. 

Before vegetation clearing takes place in any construction area, search and rescue and 

seed collection shall be undertaken. 

The use of herbicides is prohibited unless approved by the ECO. 

5.14 Protection of fauna – The Contractor shall ensure that no hunting, trapping, shooting, 

poisoning or otherwise disturbance of any fauna takes place. The feeding of any wild 

animals is prohibited. The use of pesticides is prohibited unless approved by the ECO. 

No domestic pets or livestock are permitted on site. 

5.15 Air Emissions – Construction materials and stockpiled soils must be covered if they are 

a source of dust. Dust abatement techniques must be used before and during surface 

clearing, excavation or blasting activities. 

6. MATERIALS MANAGEMENT 

6.1 All potentially hazardous substances should be stored in a defined area (hazardous 

substances store), which is covered, has secondary containment and has restricted 

access.  This area should be constructed in such a manner that any spillages can be 

contained within this area and to prevent entry into the underlying subsoil and 

groundwater. Fuel kept on site shall be contained in suitable tanks that shall be 

constructed within the required concrete/brick bunds. 

Depending on the types of materials stored on site, suitable product recovery materials 

should be readily available. The location of the hazardous substances store should be 

agreed between the ECO, Engineer and Contractor prior to site establishment. 

6.2 The contractor shall keep Material Safety Data Sheets on site for all potentially 

hazardous materials used. Suitably trained personnel shall be available on the site 

during working hours so that in the event of human exposure to any hazardous materials 

that the correct first aid actions are taken. 

6.3 All material used by the contractor during the construction phase shall be managed in 

such a way that it does not cause pollution, or that minimises pollution. All building 
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materials should be stored away and the areas bunded appropriately such that there will 

be no runoff from these areas. All building materials must be removed after construction. 

6.4 Concrete works – cement powder has a high alkalinity which can contaminate and 

dramatically affect soil, groundwater and surface water.  The following recommendations 

are made: 

Mixing areas to be defined on site and carefully located. 

Cement contaminated water should be fed to a container, neutralised and suitably 

disposed of (to sewer if acceptable to the Municipality) or sent to a suitable landfill 

site.  In the latter case, chain of custody documentation should be provided to 

ensure a suitable end recipient.  The latter should be kept with the environmental 

register. 

If possible, the use of ready mix concrete should be considered. 

Cement bags should be suitably stored and the used bags disposed of via the solid 

waste stream. 

Excess or spilled concrete should be disposed of to a suitable landfill site, with chain 

of custody documentation provided. 

Cement is to be stored in a secure weatherproof location to avoid contamination of 

the environment. 

Suitable screening and containment shall be in place to prevent windblown 

contamination associated with bulk cement silos, loading and batching. 

6.5 No materials containing invasive plant seeds, litter or contaminants may be imported to 

site. The Engineer shall be informed of the sites of origin of imported gravel, sand, stone 

etc. and shall have the authority to reject imported material if deemed necessary.

6.6 All imported materials (e.g. sand) must be stockpiled within the Contractor’s camp or 

agreed demarcated area. Stockpile areas must be approved by the Engineer before any 

stockpiling commences. Material stockpiles must be protected against wind and water 

erosion (for prevention of dust, clogging of the stormwater system and other problems). 

7. WASTE HANDLING: SOLID WASTE 

7.1 Waste should be categorised by the contractor and disposed of in a suitable manner into 

different waste streams (including general and hazardous waste).  Wherever possible 

recycling should be carried out.  No dumping within the surrounding area is to be 

permitted.  Where potentially hazardous substances are being disposed of, a chain of 
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custody document should be kept with the environmental register as proof of final 

disposal.  General waste is to be collected either by the Municipality or via a waste 

disposal contractor.  The frequency of collections will be such that waste containment 

receptacles do not overflow. Refer to the Waste Management Plan under Appendix 8.

7.2 The contractor should provide an adequate number of waste receptacles for general 

waste at points around the construction site, and a single collection point for hazardous 

waste.  The contractor will be responsible for emptying these at regular intervals and for 

ensuring that the site is kept clean from litter. Particular care shall be taken with the 

disposal of materials that could be wind-borne or waterborne to ensure that the release 

of these materials is minimised (the latter is considered advisable for hazardous waste). 

The use of netting covers or sealed containers may be considered. Areas should be 

demarcated for specific activities including food consumption, with suitable waste 

receptacles provided. 

7.3 Composting toilet facilities will be supplied and managed by the contractor, these are to 

be located in a specific area agreed to by the ECO prior to placement and to be used by 

all personnel.  A minimum of one toilet per 15 persons. 

8. WASTE HANDLING: WASTE WATER 

8.1 No construction fluids should be allowed to enter any watercourses or onto any adjacent 

land.

8.2 No wastewater shall be disposed of into the soil.  This does not include clean 

groundwater from rainwater. 

9. MACHINERY MANAGEMENT 

9.1 All vehicles, equipment, fuel and petroleum services and tanks must be maintained in 

good condition that prevents leakage and possible contamination of soil or groundwater. 

Construction machinery should be located away from sensitive areas when parked for 

extended periods of time.  A dedicated parking area should be defined with drip trays 

beneath any leaking equipment.  Fuel/lubricant absorbing media (peat/moss type 

products) within these drip trays should be used to hold the spilled liquids.  These 

materials should be replaced regularly to prevent over-saturation and potential spillage of 

free product.  This material should be disposed of as hazardous waste and be collected 
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by an approved contractor/delivered to a suitable waste site.  Chain of custody 

documentation should be provided as proof of final end recipient.   

9.2 Machinery should not be located beneath the foliage of any trees.  

All spills are to be recorded in the Environmental Register, including any clean-up actions 

taken to remediate the spillage.  Such actions are to be agreed with the ECO prior to 

taking place. 

10. NOISE  

10.1 Noise generation is likely to be one of the most significant impacts at the site during the 

construction phase. Every attempt should be made to reduce noise levels considering 

the construction site. 

10.2 The contractor should use modern equipment, which produces the least noise.  Any 

unavoidably noisy equipment should be identified and located in an area where it has 

least impact.  The use of noise shielding screens should be considered and the operation 

of such machinery restricted to when it is actually required.  

10.3 No noise generating work can be conducted after 8 p.m. and before 7 a.m. on any 

workday or during any Sunday, without the prior approval of the engineer.  Due to 

contractual commitments, it is possible the contractor may need to work longer periods 

than those stipulated to avoid being penalised for time delays.  Any such issues will be 

discussed and agreed upon by the engineer, contractor and ECO. 

10.4 The applicant must ensure that the construction staff working in areas where the 8-hour 

ambient noise levels exceed 75dBA wear ear protection equipment. 

10.5 The applicant must ensure that the National Noise Control Regulations and 

SANS10103:2008 are adhered to and reasonable measures to limit noise from the work 

site are implemented. 

10.6 The applicant must ensure that all equipment and machinery are well maintained and 

equipped with silencers. 

11. SEARCH AND RESCUE 

Search and rescue of all rare or localised plant species within construction areas shall be 

undertaken before any site clearing takes place. Search and rescue shall include the 
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collection of plants, cuttings and, where applicable, seed. Search and rescue of seed and 

cuttings for propagation purposes may be undertaken within “no go” areas under the 

supervision of the ECO. 

Rescued plant material shall either be planted nearby within suitable habitats in areas that will 

not be disturbed in the foreseeable future or held at a suitable nursery deemed suitable for 

later use in re-vegetation to the satisfaction of a landscape architect/horticulturist. 

12.  PENALTIES AND BONUSES 

Where the Contractor inflicts damage upon the environment or fails to comply with any of the 

environmental specifications contained within this EMP, he/she shall be liable to pay a penalty 

for breach of the conditions of the environmental specifications which form part of the works 

contract. The Contractor is deemed NOT to have complied with this Specification if: within the 

boundaries of the site, site extensions and haul / access roads there is evidence of 

contravention of the Specification;  

 environmental damage ensues due to negligence;  

 the Contractor fails to comply with corrective or other instructions issued 

by the Resident Engineer/ECO within a specific time;  

 the Contractor fails to respond adequately to complaints from the ECO or 

public. 

Penalties shall be issued per incident and per individual for the Contractor’s responsibility at 

the discretion of the Engineer in consultation with the ECO. The amount of the penalty shall 

be determined by the Engineer, in consultation with the ECO. The Engineer shall inform the 

Contractor of the contravention and the amount of the penalty, and will deduct the amount 

from monies due under the Contract. Payment of any penalties in terms of the contract shall 

not absolve the offender from being liable from prosecution in terms of any law. 

The following penalties (not an exclusive list) shall be issued in addition to any remedial costs 

incurred as a result of non-compliance with the environmental specifications and shall be 

imposed by the Engineer on the Contractor for contraventions of the environmental 

specifications by individuals or operators employed by the Contractor and/or his sub-

contractors. Where there are ranges, the amount shall depend on the severity and extent of 

the damage done to the environment: 

a)  An individual entering a “no-go” area by foot R 100  
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  (without Engineer’s /ECO’s permission) 

b)  An individual failing to adhere to speed limit on site R 100 

c)  An individual driving a vehicle in a “no-go” area R 500 – R 

2000 

d)  An individual driving any earthmoving plant in a 

“no–go” area 

R 500 – R 

5000 

e)  A plant operator ignoring a verbal warning to have 

an oil leak from his machinery repaired 

R 200 

f)  An individual littering on site R 50 

g)  An individual not making use of the ablution 

facilities

R 50 

h)  An individual making an illegal fire on site R 200 – R 10 

000

i)  An individual causing unnecessary damage to 

fauna on site 

R 100 – R 

2000 

j)  An individual / team wasting water R 100 – R 

2000 

k)  An individual not reporting a suspected 

archaeological find to the ECO 

R 200 – R 

2000 

l)  An individual / team contaminating the site or 

stormwater system with paint/hazardous 

substances 

R 200 – R 

2000 

For each subsequent similar offence committed by the same team or individual, the penalty 

shall be doubled in value to a maximum value of R10 000. 

The following penalties are suggested for transgressions where damage has been done to 

the environment: 

a)  Erosion A penalty equivalent in value to the cost of 

rehabilitation plus 20% 
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b)  Oil spills A penalty equivalent in value to the cost of clean 

up operation plus 20% 

c)  Damage to sensitive 

environments 

A penalty equivalent in value to the cost of 

restoration plus 20% 

d)  Damage to 

archaeological finds 

A penalty to a maximum of R100 000 shall be 

paid for any damage to any archaeological sites / 

finds

All monies collected through penalties shall be held by the proponent and be accounted for. A 

summary page is to be included with the monthly payment certificates as a record of penalties 

issued to date. A portion of these funds may be used for token monetary bonuses to 

individual site staff members that have shown exceptional diligence in applying good 

environmental practice on the site. The remaining funds shall be allocated for the purposes of 

contributing to environmental education efforts in the local community e.g. posters, excursions 

or trees for the local school or environmental resource material for the local public library. A 

committee consisting of the Developer, ECO, Engineer and possibly the local authority, will 

make a final decision regarding the precise allocation of all penalty funds. 

13. MEASUREMENT AND PAYMENT 

All aspects covered in this document shall be deemed to be included as a sum in the 

Preliminaries tendered by the Contractor in the Schedule of Quantities. 

14. OPERATIONAL PHASE 

An ECO or Environmental Manager should be appointed during the operational phase of the 

development. The role of the ECO during this phase is to address the ongoing operation of 

the plant and to ensure that the issues that have been identified are addressed on a 

continued basis and in a manner that limits any environmental impact.  

The ECO/Environmental Manager will conduct quarterly monitoring for two years post 

construction and then bi-annually during the Operational Phase to ensure compliance. 

Records of monitoring to be kept. 

During the operational phase it is imperative to operate the solar plant in such a way that 

ensures that the operational activities are properly managed and operational activities are 
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undertaken without significant disruption to other land uses in the area, in particular with 

regard to botanical, traffic and road use, visual and heritage resources of the site. 

In order to meet this objective, the mitigatory measures below have been identified: 

Table 3: Operational phase mitigatory measures: 

IMPACT MITIGATION 

Botany  No dumping or temporary storage of any materials may take place 

outside designated and demarcated laydown areas.  

 Alien vegetation management must be undertaken in the 2.5km long 

powerline servitude and along the edges of all on-site infrastructures on 

an annual basis. 

Avian  Minimizing noise and disturbance associated with maintenance activities 

at the plant  

 Refine post-construction monitoring protocol in terms of results of pre-

construction 

 Commence with post-construction monitoring by qualified avifaunal 

specialist. 

 Periodically collate and analyse post construction monitoring data (3-

monthly). 

 Review report on post construction monitoring and integrate findings 

into operational EMP and broader mitigation scheme 

Visual  Good management practices to be ensured. 

 Carry out repairs promptly and keeping area tidy. 

 Return ground to original state. 

 Rehabilitation to be done promptly 

 Lighting should be designed to minimise light pollution 

Traffic No other remedial or mitigation measures other than those proposed for the 

construction phase will be required to accommodate the additional traffic 

generated by the proposed photovoltaic power generation facility. 

Whilst theoretically there is no potential for reflections from the panels and 

infrastructure to affect passing motorists on the R48, the reflections from the 

arrays are to be monitored from the first installation to confirm this.  

Heritage, 
Archaeology 
and

 No above ground heritage resources exists on the site. 

 No significant impact on the cultural landscape will be made. 
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Palaeontology  No significant heritage (built environment) constraints affecting the site. 

 SAHRA still handles all heritage as well as archaeological matters in the 

Northern Cape Province. Should anything of heritage concern be 

identified it needs to be brought under the attention of the Cape Town 

office as well as Ngwao Boswa Kapa Bokone. 

15. POST CONSTRUCTION  

15.1 Final site cleaning - the contractor shall clear and clean the site and ensure that 

everything not forming part of the permanent works is removed from site before issuing the 

completion certificate or as otherwise agreed.  

16. DE-COMMISSIONING  

See Appendix 3 the plan for the dismantling of the plant and rehabilitation of the area. 

17. GENERAL 

The Community Liaison Officer (“CLO”) is responsible for: 

 Liaison with the local police force to co-ordinate security measures. 

 Continue public liaison to ensure Interested and Affected Parties are kept up 

to date on the project.  



APPENDIX 1 

RESPONSIBILITIES AND AUTHORITY 



A) EMP ADMINISTRATION 

Copies of this EMP shall be kept at the site office and will be distributed to all senior contract 

personnel. All senior personnel shall be required to familiarise themselves with the contents of 

this document. 

B) ROLES AND RESPONSIBILITIES 

The implementation of this EMP requires the involvement of several stakeholders, each 

fulfilling a different but vital role to ensure sound environmental management during the 

construction phase. 

THE DEVELOPER [Mulilo Renewable Energy Solar PV De Aar (Pty) Ltd] 

The Developer refers to the Mulilo Renewable Energy Solar PV De Aar (Pty) Ltd who is 

ultimately responsible for compliance with all conditions of approval of the development or 

any aspect thereof by any authority. 

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

 ensure that all relevant approvals and permits have been obtained prior to the start of 

construction activities on site; 

 ensure, via DJ Environmental Consultants, that the EMP has been approved by the 

Department of Environmental Affairs (DEA) prior to the start of construction activities 

on site; 

 appoint an independent suitably qualified or experienced Environmental Control 

Officer (ECO) prior to the start of construction activities on site, and for the duration of 

the construction phase; 

 Provide all principal contractors working on the project with a copy of this EMP as 

part of tender contract documentation to allow the contractors to cost for its 

requirements within their respective construction contracts. 

2. THE ENGINEER 

For the purposes of this document “The Engineer” refers to the engineer for the development, 

or any other person (such as the architect/project manager/principal agent) authorised by the 

Developer, to be undertaken. 

The responsibilities of the Engineer are to: 

 ensure that the requirements as set out in this EMP and by the relevant Authorities 

are adhered to and implemented; 



 assist the ECO in ensuring that the conditions of the EMP are being adhered to and 

promptly issuing instructions requested by the ECO, to the Contractor. All site 

instructions pertaining to environmental matters issued by the Engineer are to be 

copied to the ECO; 

 assist the ECO in making decisions and finding solutions to environmental problems 

that may arise during the construction phase; 

 reviewing and approving construction method statements with input from the ECO; 

 ordering the removal of person(s) and/or equipment not complying with the 

specifications or issuing a stop works order (as required by the ECO or otherwise); 

 issuing of penalties for transgressions of environmental site specifications; 

 providing input into the ECO’s ongoing internal review of the EMP. 

3.  THE CONTRACTOR 

For the purposes of this document “The Contractor” refers to any directly appointed (by the 

Developer) company or individual undertaking the implementation of the works. 

The Contractor is to: 

 ensure implementation of all applicable Environmental Management Specifications, 

including all additional requirements related with approved method statements, during 

all works on site, failing which penalties, as outlined in the environmental 

management specifications may be imposed by the ECO; 

 ensure that all of its sub-contractors, employees, suppliers, agents or servants etc. 

are fully aware of the environmental management requirements detailed in the 

Environmental Management Specifications; 

 liaise closely with the Engineer and the ECO and ensure that the works on site are 

conducted in an environmentally sensitive manner; 

 inform the Engineer as well as the ECO should environmental issues on site go 

wrong, e.g. dumping, pollution, littering; 

 carry out instructions issued by the Engineer, on request of the ECO, required to fulfil 

his/her compliance with the EMP. 

4. ENVIRONMENTAL CONTROL OFFICER’S DUTIES 

The ECO’s duties, inter alia, must be to ensure compliance with the EMP through monitoring 

and proactive and open communication channels with the project/site management and, 

when necessary, enforce the environmental requirements 



The ECO’s responsibilities should include the following: 

 monitoring and verifying that the EMP is adhered to at all times and taking action if 

the specifications are not followed; 

 to environmentally educate and raise the awareness of the Contractor and his staff as 

to the sensitivity of the Site and to facilitate the spread of the correct attitude during 

works on Site; 

 ensure that educational information is displayed in strategic positions; 

 take immediate action on Site where clearly defined and agreed no go areas are 

violated, or in danger of being violated, and to inform the Engineer/ Developer of the 

occurrence and action taken; 

 monitoring and verifying that environmental impacts are kept to a minimum; 

 reviewing and approving construction method statements together with the 

Engineer/Developer; 

 assisting the Contractor in finding environmentally responsible solutions to problems; 

 keeping records of all activities/ incidents on Site in a Site Diary concerning the 

environment; 

 inspecting the Site and surrounding areas regularly (minimum weekly) with regard to 

compliance with the EMP; 

 Keeping a register of complaints and report these first to the Engineer/Developer for 

action / follow-up; 

 requesting the removal of person(s) and/or equipment not complying with the 

specifications (done via the Engineer/Developer); 

 recommending the issuing of penalties for transgressions of environmental site 

specifications to the Engineer/Developer; 

 completing start-up, monthly and site closure checklists; 

 keeping a photographic record of progress on Site from an environmental 

perspective; 

 Undertaking a continual internal review of the EMP and making recommendations to 

the Engineer/Developer. 

The ECO has the authority to recommend to the Engineer/Principal Agent that works be 

stopped, if in his/her opinion serious harm to, or impact on, the environment is imminent, is 

likely to occur or has occurred and such actual or potential harm or impact is in contravention 



of this EMP, and which is, or may be, caused by construction, or related works. All stop works 

orders to the Contractor are, as normal, to be issued through the Engineer or Principal Agent. 

However, should the PA not be readily available in an emergency case or be in dispute with 

the ECO regarding work stoppage, then the ECO shall, in these exceptional circumstances, 

have the authority to recommend to the Department of Environmental Affairs and 

Development Planning that works be stopped. 

Upon 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 have work suspended until the matter is remedied. No extension of 

time will be considered in the case of such suspensions and all costs will be borne by the 

Contractor.  

The ECO will be responsible for the compilation of a final closure checklist for the project, 

completed when all works related to the project have been completed and the site has been 

cleared of all construction related debris, materials or equipment not forming part of the 

permanent works. This checklist will audit the Contractor’s compliance with the EMP 

throughout the duration of the construction phase and this checklist, together with a final 

written report will be submitted to the Department of Environmental Affairs and Development 

Planning in order to achieve “environmental closure” of the site. 

Signed

Dudley Janeke – Principal Environmental Scientist 

(DJ Environmental Consultants) 

Quinton Terhoven – Senior Environmental Scientist 

(DJ Environmental Consultant) 



APPENDIX 2 

LEGISLATIVE REQUIREMENTS



 Atmospheric Pollution Prevention Act, 1965 (Act No. 45 of 1965) 
(http://www.capetown.gov.za/en/CityHealth/Documents/Legislation/Act%20-
%20Atmospheric%20Pollution%20Prevention%20Act%20-
%2045%20of%201965.pdf)

 Environmental Conservation Act, 1989 (Act No. 73 of 1996) 
(http://www.chr.up.ac.za/chr_old/indigenous/documents/South%20Africa/Legislation/
Environment%20Conservation%20Act.pdf)

 National Environmental Management Act, 1998 (Act No. 107 of 1998) 
(http://www.saia.org.za/documents/NATIONAL%20ENVIRONMENTAL%20MANAGE
MENT%20ACT.pdf)

 World Heritage Convention Act, 1999 (Act No. 49 of 1999) 
(http://www.info.gov.za/view/DownloadFileAction?id=70616)

 National Environmental Management: Protected Areas Act, 2003 (Act No. 57 of 2003) 
(http://www.info.gov.za/view/DownloadFileAction?id=68034)

 National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) 
(http://www.info.gov.za/gazette/acts/2004/a10-04.pdf)

 National Environmental Management: Air Quality Act, 2004 (Act No. 39 of 2004)  
(http://www.info.gov.za/view/DownloadFileAction?id=67978)

 National Environmental Management: Waste Act (Act No. 59 of 2008) 
(http://www.info.gov.za/view/DownloadFileAction?id=97351)

 National Water Act (36 of 1998) 

(http://www.info.gov.za/view/DownloadFileAction?id=70693)

 Occupational Health and Safety Act, 1993 (Act No.85 of 1993) 
http://info.gov.za/acts/1993/a85-93.pdf

 National Forest Act, 1998 (Act No. 84 of 1998) 
http://www.waternet.co.za/policy/le

 Should fill material be required for any purposes, the use of borrow pits must comply 
with the provisions of the Minerals and Petroleum Resources Development Act, 2002 
(Act 28 of 2002) administered by the Department of Mineral Resources. 
http://www.info.gov.za/view/DownloadFileAction?id=68062

 Conservation of Agricultural Resources Act (Act No.43 of 1983) 
http://www.nda.agric.za/docs/act43/eng.htm



APPENDIX 3 

DE-COMMISIONING PHASE: 

PLAN FOR DISMANTLING OF PLANT AND  

REHABILITATION OF SITE















APPENDIX 4 

SITE LAYOUT PLAN 







APPENDIX 5 

BUILDING DETAILS 









APPENDIX 6 

FENCE AND SOLAR DETAIL 







APPENDIX 7 

TRAFFIC IMPACT STATEMENT 























































































APPENDIX 8 

WASTE MANAGEMENT PLAN 

































APPENDIX 9 

STORMWATER MANAGEMENT PLAN 
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FINAL SAHRA COMMENT 






