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DEFINITIONS AND TERMINOLOGY

The following definitions and terminology may be applicable to this project and may occur in the report

below:

Alien species: A species that is not indigenous to the area or out of its natural distribution range.

Alternatives: Alternatives are different means of meeting the general purpose and need of a proposed

activity. Alternatives may include location or site alternatives, activity alternatives, process or technology

alternatives, temporal alternatives or the ‘do nothing’ alternative.

Ambient sound level: The reading on an integrating impulse sound level meter taken at a measuring point in

the absence of any alleged disturbing noise at the end of a total period of at least 10 minutes after such

meter was put into operation.

Assessment: The process of collecting, organising, analysing, interpreting and communicating information

which is relevant.

Biological diversity: The variables among living organisms from all sources including, terrestrial, marine and

other aquatic ecosystems and the ecological complexes they belong to.

Commence: The start of any physical activity, including site preparation and any other activity on site

furtherance of a listed activity or specified activity, but does not include any activity required for the purposes

of an investigation or feasibility study as long as such investigation or feasibility study does not constitute a

listed activity or specified activity.

Construction: Construction means the building, erection or establishment of a facility, structure or infrastructure

that is necessary for the undertaking of a listed or specified activity as per the EIA Regulations. Construction

begins with any activity which requires Environmental Authorisation.

Cumulative impacts: The impact of an activity that in itself may not be significant, but may become significant

when added to the existing and potential impacts eventuating from similar or diverse activities or undertakings

in the area.

Decommissioning: To take out of active service permanently or dismantle partly or wholly, or closure of a

facility to the extent that it cannot be readily re-commissioned. This usually occurs at the end of the life of a

facility.

Direct impacts: Impacts that are caused directly by the activity and generally occur at the same time and at

the place of the activity (e.g. noise generated by blasting operations on the site of the activity). These impacts

are usually associated with the construction, operation, or maintenance of an activity and are generally

obvious and quantifiable.

Disturbing noise: A noise level that exceeds the ambient sound level measured continuously at the same

measuring point by 7 dB or more.
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‘Do nothing’ alternative: The ‘do nothing’ alternative is the option of not undertaking the proposed activity or

any of its alternatives. The ‘do nothing’ alternative also provides the baseline against which the impacts of

other alternatives should be compared.

Ecosystem: A dynamic system of plant, animal and micro-organism communities and their non-living

environment interacting as a functional unit.

Endangered species: Taxa in danger of extinction and whose survival is unlikely if the causal factors continue

operating. Included here are taxa whose numbers of individuals have been reduced to a critical level or

whose habitats have been so drastically reduced that they are deemed to be in immediate danger of

extinction.

Endemic: An "endemic" is a species that grows in a particular area (is endemic to that region) and has a

restricted distribution. It is only found in a particular place. Whether something is endemic or not depends on

the geographical boundaries of the area in question and the area can be defined at different scales.

Environment: the surroundings within which humans exist and that is made up of:

i. The land, water and atmosphere of the earth;

ii. Micro-organisms, plant and animal life;

iii. Any part or combination of (i) and (ii) and the interrelationships among and between them; and

iv. The physical, chemical, aesthetic and cultural properties and conditions of the foregoing that

influence human health and well-being.

Environmental Authorisation (EA): means the authorisation issued by a competent authority (Department of

Environmental Affairs) of a listed activity or specified activity in terms of the National Environmental

Management Act (No 107 of 1998) and the EIA Regulations promulgated under the Act.

Environmental assessment practitioner (EAP): An individual responsible for the planning, management and

coordinating of environmental management plan or any other appropriate environmental instruments

introduced by legislation.

Environmental Control Officer (ECO): An individual appointed by the Owner prior to the commencement of

any authorised activities, responsible for monitoring, reviewing and verifying compliance by the EPC

Contractor with the environmental specifications of the EMPr and the conditions of the Environmental

Authorisation

Environmental impact: An action or series of actions that have an effect on the environment.

Environmental impact assessment: Environmental Impact Assessment, as defined in the NEMA EIA Regulations,

is a systematic process of identifying, assessing and reporting environmental impacts associated with an

activity.

Environmental management: Ensuring that environmental concerns are included in all stages of

development, so that development is sustainable and does not exceed the carrying capacity of the

environment.
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Environmental Management Programme (EMPr): A plan that organises and co-ordinates mitigation,

rehabilitation and monitoring measures in order to guide the implementation of a project or facility and its

ongoing maintenance after implementation.

Environmental Officer (EO): The Environmental Officer (EO), employed by the Contractor, is responsible for

managing the day-to-day on-site implementation of this EMPr, and for the compilation of regular (usually

weekly) Monitoring Reports. The EO must act as liaison and advisor on all environmental and related issues

and ensure that any complaints received from the public are duly recorded and forwarded to the Site

Manager and Contractor.

Habitat: The place in which a species or ecological community occurs naturally.

Hazardous waste: Any waste that contains organic or inorganic elements or compounds that may, owing to

the inherent physical, chemical or toxicological characteristics of that waste, have a detrimental impact on

health and the environment.

Indigenous: All biological organisms that occurred naturally within the study area prior to 1800.

Incident: An unplanned occurrence that has caused, or has the potential to cause, environmental damage.

Indirect impacts: Indirect or induced changes that may occur because of the activity (e.g. the reduction of

water in a stream that supply water to a reservoir that supply water to the activity). These types of impacts

include all the potential impacts that do not manifest immediately when the activity is undertaken or which

occur at a different place because of the activity.

Interested and affected party: Individuals or groups concerned with or affected by an activity and its

consequences. These include the authorities, local communities, investors, work force, consumers,

environmental interest groups, and the public.

Method Statement: a written submission by the Contractor in response to the environmental specification or

a request by the Site Manager, setting out the plant, materials, labour and method the Contractor proposes

using to conduct an activity, in such detail that the Site Manager is able to assess whether the Contractor's

proposal is in accordance with the Specifications and/or will produce results in accordance with the

Specifications.

Photovoltaic effect: Electricity can be generated using photovoltaic panels (semiconductors) which are

comprised of individual photovoltaic cells that absorb solar energy to produce electricity. The absorbed solar

radiation excites the electrons inside the cells and produces what is referred to as the Photovoltaic Effect.

Pre-construction: The period prior to the commencement of construction, which may include activities which

do not require Environmental Authorisation (e.g. geotechnical surveys).

Pollution: A change in the environment caused by substances (radio-active or other waves, noise, odours,

dust or heat emitted from any activity, including the storage or treatment or waste or substances.

Rare species: Taxa with small world populations that are not at present Endangered or Vulnerable, but are at

risk as some unexpected threat could easily cause a critical decline. These taxa are usually localised within
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restricted geographical areas or habitats or are thinly scattered over a more extensive range. This category

was termed Critically Rare by Hall and Veldhuis (1985) to distinguish it from the more generally used word

"rare.”

Red Data Species: Species listed in terms of the International Union for Conservation of Nature and Natural

Resources (IUCN) Red List of Threatened Species, and/or in terms of the South African Red Data list. In terms

of the South African Red Data list, species are classified as being extinct, endangered, vulnerable, rare,

indeterminate, insufficiently known or not threatened (see other definitions within this glossary).

Significant impact: An impact that by its magnitude, duration, intensity, or probability of occurrence may

have a notable effect on one or more aspects of the environment.

Vulnerable species: A taxon is Vulnerable when it is not Critically Endangered or Endangered but is facing a

high risk of extinction in the wild in the medium-term future.

Waste: Any substance, material or object, that is unwanted, rejected, abandoned, discarded or disposed of,

or that is intended or required to be discarded or disposed of, by the holder of that substance, material or

object, whether or not such substance, material or object can be re-used, recycled or recovered and

includes all wastes as defined in Schedule 3 to the Waste Amendment Act (as amended on June 2014); or

any other substance, material or object that is not included in Schedule 3 that may be defined as a waste by

the Minister by notice in the Gazette.
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ABBREVIATIONS

The following abbreviations may be applicable to this project and may occur in the report below:

AIA Archaeological Impact Assessment

BGIS Biodiversity Geographic Information System

CDSM Chief Directorate Surveys and Mapping

CEMP Construction Environmental Management Plan

DAFF Department of Agriculture, Forestry and Fisheries

DEA Department of Environmental Affairs

DENC Northern Cape Department of Environment and Nature Conservation

DME Department of Minerals and Energy

EAP Environmental Impact Practitioner

EHS Environmental, Health and Safety

EIA Environmental Impact Assessment

EIR Environmental Impact Report

EMPr Environmental Management Programme

GPS Global Positioning System

GWh Giga Watt hour

HIA Heritage Impact Assessment

I&APs Interested and Affected Parties

IDP Integrated Development Plan

IFC International Finance Corporation

IPP Independent Power Producer

KNP Karoo National Park

KOP Key Observation Point

kV Kilo Volt

LAeq,T Time interval to which an equivalent continuous A-weighted sound level

LLRC Low Level River Crossing

LUDS Land Use Decision Support

LUPO Land Use Planning Ordinance

MW Mega Watt

NEMA National Environmental Management Act

NEMAA National Environmental Management Amendment Act

NEMBA National Environmental Management: Biodiversity Act

NERSA National Energy Regulator of South Africa

NHRA National Heritage Resources Act

NID Notice of Intent to Develop

NSBA National Spatial Biodiversity Assessment

NWA National Water Act

PIA Paleontological Impact Assessment

PM Post Meridiem; “Afternoon”

SACAA South African Civil Aviation Authority

SAHRA South African National Heritage Resources Agency

SANBI South Africa National Biodiversity Institute

SANS South Africa National Standards
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SDF Spatial Development Framework

SMME Small, Medium and Micro Enterprise

SAPD South Africa Police Department
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CHAPTER 1: INTRODUCTION

This Environmental Management Programme (EMPr) has been compiled for the Hyperion Solar Development

2 and associated infrastructure proposed by Cyraguard (Pty) Ltd (the developer). The project is proposed on

the Remaining Extent of the Farm Lyndoch 432 (the project site), which is located approximately 16km north

of Kathu in the Gamagara Local Municipality (LM) and within the greater John Taolo Gaetsewe District

Municipality (DM), in the Northern Cape Province. The project will be designed to have a contracted

capacity of up to 75MW, and will make use of either fixed-tilt, single-axis tracking, or dual-axis (double-axis)

tracking photovoltaic (PV) solar technology for the generation of electricity.

This EMPr has been developed on the basis of the findings of the Environmental Impact Assessment (EIA), and

must be implemented to protect sensitive on-site and off-site features through controlling construction,

operation and decommissioning activities that could have a detrimental effect on the environment, and

through avoiding or minimising potential impacts. This EMPr is applicable to all employees and contractors

working on the pre-construction, construction, and operation and maintenance phases of the project. In

terms of the Duty of Care provision in S28(1) of NEMA, the project proponent must ensure that reasonable

measures are taken throughout the life cycle of this project to ensure that any pollution or degradation of the

environment associated with this project is avoided, halted or minimised. The document must therefore be

adhered to and updated as relevant throughout the project life cycle. This document fulfils the requirement

of the EIA Regulations, 2014 (as amended) and forms part of the EIA Report for the project.
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CHAPTER 2: PROJECT DETAILS

The applicant, Cyraguard (Pty) Ltd (a subsidiary of Building Energy South Africa (Pty) Ltd), is proposing the

construction of a photovoltaic (PV) solar energy facility (known as Hyperion Solar Development 2) on a site

near Kathu in the Northern Cape Province. Hyperion Solar Development 2 comprises a solar energy

generation facility and associated infrastructure and is intended to form part of the Department of Energy’s

(DoE’s) Renewable Energy Independent Power Producer Procurement (REIPPP) Programme.

2.1 Project Site

Table 0.1 provides information regarding the proposed project site identified for Hyperion Solar Development

2, and also includes information regarding the properties that may be impacted by the preferred access road

alternative.

Table 0.1: A description of the project site identified for Hyperion Solar Development 2 and access road

alternatives.

Province Northern Cape Province

District Municipality John Taolo Gaetsewe District Municipality

Local Municipality Gamagara Local Municipality

Ward Number(s) Ward 7

Nearest Town(s) » Kathu (~16km south of the project site);

» Dibeng (~18km west of the project site);

» Kuruman (~34km north east of the project site) and

Farm Portion(s), Name(s) and Number(s) Hyperion Solar Development 2:

» Remaining Extent of the Farm Lyndoch 432

Access Road Alternative 1 (preferred alternative):

» Remaining Extent of the Farm Lyndoch 432

» Portion 1 of the Farm Cowley 457

» Portion 2 of the Farm Cowley 457

» Remaining Extent of the Farm Cowley 457

SG 21 Digit Code (s) Remaining Extent of the Farm

Lyndoch 432

C04100000000043200000

Portion 1 of the Farm Cowley 457 C04100000000045700001

Portion 2 of the Farm Cowley 457 C04100000000045700002

Remaining Extent of the Farm

Cowley 457

C04100000000045700000

Current Zoning Agriculture

Current land use Grazing (mainly cattle)

Site Extent (project site) ~1600ha

Development Footprint (PV facility) ~180ha

Site Co-ordinates (project site)

Latitude: Longitude:

North-eastern extent 27°32’12.31’’ S 23°06’23.35’’ E

North-western extent 27°34’06.94’’ S 23°06’36.08’’ E

South-eastern extent 27°34’20.63’’ S 23°03’46.03’’ E

South-western extent 27°32’21.53’’ S 23°03’49.88’’ E

Centre point 27° 32'43.22” S 23°04'19.01” E
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Access Road Alternative 1 (centre of 20m

road corridor) - Preferred

Latitude: Longitude:

Start (intersection to the

N14)

27°35’47.55’’S 23°07’19.27’’E

Middle 27°34’59.28’’S 23°06’39.12’’E

End (perimeter road) 27°34’11.15’’S 23°05’58.79’’E

Access Road Alternative 4 (centre of 20m

road corridor) – Second Preferred

Latitude: Longitude:

Start (intersection to the

R380)

27°32’37.95’’ S 23°00’03.34’’ E

Middle 27°32’54.08’’ S 23°01’57.02’’ E

End (perimeter road) 27°33’10.05’’ S 23°03’49.03’’ E

A locality map illustrating the location of the Hyperion Solar Development 2 project site and access road

alternatives is provided in Error! Reference source not found..

2.2 Project Description

The proposed project will comprise the following key infrastructure and components:

» Arrays of PV panels (static or tracking PV system) with a contracted capacity of up to 75MW.

» Mounting structures to support the PV panels.

» On-site inverters (to convert the power from Direct Current (DC) to Alternating Current (AC)), and

distribution power transformers.

» An on-site substation to facilitate the connection between the project and the Eskom electricity grid.

» A new 132kV power line between the on-site substation and the national grid1.

» Cabling between the project’s components (to be laid underground where practical).

» Battery storage mechanism with a storage capacity of up to 300MWh.

» Water purification plant.

» Site Offices and Maintenance Buildings, including workshop areas for maintenance and storage.

» Batching plant.

» Temporary laydown area.

» Main access road to the site, internal access roads and fencing around the development area.

A summary of the associated infrastructure proposed as part of Hyperion Solar Development 2 is provided in

Table 2.2, and described in more detail under the sub-headings below. Figure 2.2 provides an overview of

the layout proposed for the project.

Table 0.2: Planned infrastructure proposed as part of Hyperion Solar Development 2

Infrastructure Dimensions/ Details

Solar Facility » Photovoltaic (PV) technology.

» Solar panels up to 6m in height.

» Fixed-tilt, single-axis tracking, or dual-axis (double-axis) tracking systems.

» On-site inverters (to convert the power from DC to AC), and power

transformers.

» PV structures / modules up to 152ha in extent (depending on the type of

support structure selected for implementation (i.e. static vs tracking)).

Energy Storage » Up to 1ha in extent.

1 The construction of the 132kV overhead power line will be assessed as part of a separate Basic Assessment process which will consider

feasible alternatives for the power line route.
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Infrastructure Dimensions/ Details

» Storage capacity of up to 300MWh.

» Batteries will be stored in battery storage units.

Supporting Infrastructure » On-site buildings and structures, including a maintenance building and office

building, ablutions and guard house and security building to occupy an area

up to 0.05ha in extent.

» Perimeter security fencing and access gates up to 3m in height.

» Temporary laydown area up to 1.6ha in extent, for the storage of materials

during the construction.

» Batching plant, to be located within the laydown area.

On-site substation » On-site substation with a 132kV capacity.

» Will occupy an area up to 1ha in extent.

Grid Connection » A single 132kV power line is required for grid connection to national grid

Access road » Main access road – four access road alternatives are being considered:

∗ Alternative 1 - The upgrade of approximately 3.6km of the existing T26

gravel road situated between the project site and the N14. The existing

road will be upgraded from approximately 5m to 9m in width.

∗ Alternative 2 - The establishment of a new access road approximately

3.6km in length and 9m in width. The new access road is proposed to be

located adjacent to the existing T26 gravel road.

∗ Alternative 3 – The establishment of a new access road approximately

5.1km in length and 9m in width and the upgrade approximately 10.3km

of the existing T25 gravel road from approximately 5m in width to 9m in

width.

∗ Alternative 4 – The establishment of a new access road approximately

6.2km in length and 9m in width situated between the project site and

the R380.

» Internal access road – 6m wide and approximately 19.5km in length (to be

gravel).

» Perimeter road –The use of the existing perimeter road 6m in width and

approximately 7.4km in length.

Water Supply » Approximately 10 000m³ of water is required over a 12 month period during

construction.

» Approximately 50 000m³ of water per year is required for operation (25 years).

Water will be sourced from two existing borehole located on the property

during construction and operation.

» The following water supply option is currently being considered:

∗ Water will be sourced from up to three existing boreholes located on the

property during construction and operation. A water purification plant

may be installed to purify the borehole water to potable standards. The

purification plant will be located adjacent to the existing boreholes.

Services required » Refuse material disposal - all refuse material generated from the proposed

development will be collected by a private contractor and will be disposed

of at a licensed waste disposal site off site. This service will be arranged with

the municipality when required.

» Sanitation – during construction chemical toilets will be used and will be

emptied by the municipality. During operation, the facility will utilise

conservancy tanks. A contractor will be appointed to empty the tanks and

to dispose of the sewage at a licensed waste disposal site.
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Infrastructure Dimensions/ Details

» Water supply – water will be sourced from up to three existing boreholes

located on the property. If required, these boreholes will be licensed with the

DWS post preferred bidder status.

» Electricity supply – agreements with the Gamagara Local Municipality will be

established for the supply of electricity to the PV facility.
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Figure 2.1: Locality map illustrating the location of the project site for the establishment of the Hyperion Solar Development 2.
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Figure 0.2: Map illustrating the proposed project layout prepared for Hyperion Solar Development 2.
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2.3. Life-cycle Phases of the Hyperion Solar Development 2

A series of activities are proposed as part of the design, pre-construction, construction, operation, and

decommissioning phases associated with the development of Hyperion Solar Development 2. These are

discussed in more detail under the respective sub-headings below.

2.3.1. Design and Pre-Construction Phase

Pre-planning

Several post-authorisation factors are expected to influence the final design of the facility and could result in

small-scale modifications of the PV array or associated infrastructure. While an objective of the Engineering,

Procurement and Construction (EPC) Contractor, who will be responsible for the overall construction of the

project, will be to comply with the approved facility design as far as possible, it should be understood that the

construction process is dynamic and that unforeseen changes to the project specifications may take place.

The EIA Report therefore describes the project in terms of the best available knowledge at the time. The final

facility design is required to be approved by the DEA. Importantly, should there be any substantive changes

or deviations from the original scope or layout of the project, the DEA will need to be notified and where

relevant, approval obtained.

Conduct Surveys

Prior to initiating construction, a number of surveys will be required including, but not limited to confirmation

of the micro-siting footprint (i.e. the precise location of the PV panels, substation and the plant’s associated

infrastructure) and a geotechnical survey. Geotechnical surveys are executed by geotechnical engineers

and geologists to acquire information regarding the physical characteristics of soil and rocks underlying a

proposed project site. The purpose is to design earthworks and foundations for structures and to execute

earthwork repairs necessitated due to changes in the subsurface environment.

2.3.2. Construction Phase

The construction phase will take approximately 12 to 18 months to complete, and will entail a series of activities

including:

Procurement and employment

At the peak of construction, the project is likely to create a maximum of 500 employment opportunities. These

employment opportunities will be temporary, and will last for a period of approximately 12 to 18 months (i.e.

the length of construction). Employment opportunities generated during the construction phase will include

low skilled, semi-skilled, and skilled opportunities. Solar PV projects make use of high levels of unskilled and

semi-skilled labour so there will be good opportunity to use local labour. Employment opportunities for the

proposed PV facility will peak during the construction phase, and significantly decline during the operation

phase. The injection of income into the area in the form of wages will represent an opportunity for the local

economy and businesses in the area.

The majority of the labour force is expected to be sourced from the surrounding towns, and no labour will be

accommodated on-site during the construction period.
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Establishment of an Access Road to the Site

Access to the project site will be established for the construction of the PV facility. Access to the project site

is possible through the use of existing unsurfaced farm roads such as the T26, which can be accessed from

the N14 national road. Within the development footprint itself, access will be required from new / existing

roads for construction purposes (and limited access for maintenance during operation). The final layout will

be determined following the identification of site related sensitivities.

Undertake Site Preparation

Site preparation activities will include clearance of vegetation. These activities will require the stripping of

topsoil which will need to be stockpiled, backfilled and / or spread on site.

Transport of Components and Equipment to Site

The national, regional, secondary and proposed internal access roads will be used to transport all

components and equipment required during the construction phase of the solar facility. Some of the

components (i.e. substation transformer) may be defined as abnormal loads in terms of the National Road

Traffic Act (No. 93 of 1996) (NRTA) 2 by virtue of the dimensional limitations. Typical civil engineering

construction equipment will need to be brought to the site (e.g. excavators, trucks, graders, compaction

equipment, cement trucks, etc.) as well as components required for the mounting of the PV support structures,

construction of the substation and site preparation.

Establishment of Laydown Areas on Site

Laydown and storage areas will be required for typical construction equipment. Once the required

equipment has been transported to site, a dedicated equipment construction camp and laydown area

(1.6ha in extent) will need to be established adjacent to the workshop area. The equipment construction

camp serves to confine activities and storage of equipment to one designated area, to limit the potential

ecological impacts associated with this phase of the development. The laydown area will be used for the

assembly of the PV panels, and the general placement / storage of construction equipment. It is anticipated

that the temporary laydown area will be included within the ~200ha development area.

Erect PV Cells and Construct Substation and Invertors

The construction phase involves installation of the PV solar panels, structural and electrical infrastructure

required for the operation of the PV facility. In addition, preparation of the soil and improvement of the access

roads are likely to continue for most of the construction phase. For array installations, vertical support posts

will be driven into the ground. Depending on the results of the geotechnical report, a different foundation

method, such as screw pile, helical pile, micropile or drilled post/piles could be used. The posts will hold the

support structures (tables) on which the PV modules would be mounted. Brackets will attach the PV modules

to the tables. Trenches are to be dug for the underground AC and DC cabling, and the foundations of the

inverter enclosures and transformers will be prepared. While cables are being laid and combiner boxes are

being installed, the PV tables will be erected. Wire harnesses will connect the PV modules to the electrical

collection systems. Underground cables and overhead circuits will connect the Power Conversion Stations

(PCS) to the on-site AC electrical infrastructure, and ultimately the PV facility’s on-site substation.

The construction of the substation will require a survey of the development area, site clearing and levelling

and construction of access road(s) (where applicable), construction of a level terrace and foundations,

2 A permit will be required in accordance with Section 81 of the NRTA which pertains to vehicles and loads which may be exempted

from provisions of Act.
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assembly, erection, installation and connection of equipment, and rehabilitation of any disturbed areas, and

protection of erosion sensitive areas.

Establishment of Ancillary Infrastructure

Ancillary infrastructure will include a power line for connection to the Eskom national grid, workshop, storage

and laydown areas, gatehouse and security complex, as well as a temporary contractor’s equipment camp.

The 132kV overhead power line will be assessed as part of a separate Basic Assessment Process.

The establishment of the ancillary infrastructure and support buildings will require the clearing of vegetation

and levelling of the development footprint, and the excavation of foundations prior to construction. Laydown

areas for building materials and equipment associated with these buildings will also be required.

Undertake Site Rehabilitation

Once construction is completed and all construction equipment has been removed, the development area

will be rehabilitated where practical and reasonable. In addition, on full commissioning of the PV facility, any

access points which are not required during operation must be closed and rehabilitated accordingly.

2.3.3. Operation Phase

The proposed PV facility is expected to operate for a minimum of 25 years. The facility will operate

continuously, 7 days a week, and will include battery storage of up to 300MWh. The battery mechanism stores

excess renewable energy generated, dispatching excess power as and when required. This will allow

operations to continue for a period during high cloud cover and at night. The battery mechanism can also

be used to stabilise power generation variability, and assist with power system frequency regulation. While

the solar facility will be largely self-sufficient, monitoring and periodic maintenance activities will be required.

Key elements of the Operation and Maintenance (O&M) plan include monitoring and reporting the

performance of the solar facility, conducting preventative and corrective maintenance, receiving visitors,

and maintaining security. Where replacement of panels is required as part of maintenance, existing disturbed

areas within the site will be used for storage of equipment, and broken panels will be appropriately disposed

of or recycled.

The operation phase of the PV facility will create approximately 65 full-time equivalent employment positions.

The number of low-skilled and semi-skilled personnel will comprise 70%, and skilled personnel will comprise 30%

of the workforce during the operation phase. Employees that can be sourced from the local municipal area

include the less skilled and semi-skilled personnel (such as safety and security staff and certain maintenance

crew). Highly skilled personnel may need to be recruited from outside the local area.

2.3.4. Decommissioning Phase

Depending on the continued economic viability of the solar farm following the initial 25-year operation

lifespan, the facility will either be decommissioned, or the operation phase will be extended. If it is deemed

financially viable to extend the operation phase, existing components would either continue to operate or

be dissembled and replaced with new, more efficient technology / infrastructure available at the time. If the

decision is made to decommission the solar energy facility, the following decommissioning activities will take

place:
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Site Preparation

Site preparation activities will include confirming the integrity of the access to the site to accommodate the

required decommissioning equipment.

Disassembly and Removal of Existing Components

When the PV facility is ultimately decommissioned, the equipment to be removed will depend on the land

use proposed for the project site at the time. All above ground facilities that are not intended for future use

at the project site will be removed. Much of the above ground wire, steel, and PV panels of which the system

is comprised are recyclable materials, and would be recycled to the extent feasible. The components of the

solar energy facility would be de-constructed and recycled, or disposed of in accordance with applicable

regulatory requirements. The project site will be rehabilitated where required, and can potentially be returned

to a beneficial land-use.

Future plans for the site and infrastructure after decommissioning

The generation capacity of the facility would have degraded by approximately 15% over the 25-year

operational lifespan. The solar energy facility will potentially have the opportunity to generate power for a

Merchant Market operation (i.e. the client would sell power on a bid basis to the market). Another option for

the site after decommissioning is for agricultural activities to resume.

2.4 Findings of the Environmental Impact Assessment (EIA)

No environmental fatal flaws were identified in the detailed specialist studies conducted, provided that the

recommended mitigation measures are implemented. These measures include, amongst others, the

avoidance of highly sensitive features within the project site by the development footprint and the

undertaking of monitoring, as specified by the specialists.

The potential environmental impacts associated with Hyperion Solar Development 2 identified and assessed

through the EIA process include:

» Impacts on ecology, flora and fauna.

» Impacts on avifauna.

» Impacts on watercourses.

» Impacts on heritage resources, including archaeology and palaeontology.

» Visual impacts on the area imposed by the components of the facility.

» Positive and negative socio- economic impacts.

» Traffic impacts.

2.4.1 Impacts on Ecology

The Ecological Impact Assessment assessed the impact of Hyperion Solar Development 2 on the sensitive

ecological features present within the project site for the life-cycle of the project. The assessment identified

impacts within the construction and operation phases of the project.

During the construction phase, the impacts expected to occur include impacts on vegetation and listed

protected plant species and faunal impacts. The significance of the construction phase impacts ranges from
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medium to low, following the implementation of the mitigation measures recommended by the specialist. No

impacts of a high significance were identified prior to the implementation of mitigation.

During the operation phase, the anticipated impacts include faunal impacts, an increased erosion risk and

potential for increased alien plant invasion. The significance of the impacts for the operation phase are low,

following the implementation of the mitigation measures recommended by the specialist. No impacts of high

significance were identified for the project prior to the implementation of mitigation.

The loss of protected tree species is an unavoidable impact associated with the project. Given that the site

is not considered to be exceptional in terms of the size or density of trees present, it is the opinion of the

specialist that the loss of the affected individuals should be seen as being secondary to the loss of habitat.

Although the number of individuals lost would exceed the suggested DAFF thresholds for offsets, for ecological

purposes, a threshold for habitat loss of 500ha is given as being a reasonable threshold above which an offset

could potentially be considered. As such, an offset is not recommended for Hyperion Solar Development 2.

This is supported by DAFF following their evaluation of the project site. DAFF has however advised that

Hyperion Solar Development 2 may be subjected to an offsite mitigation condition such as greening.

From the findings of the Ecological Impact Assessment (Appendix D of the EIA Report) it can be concluded

that no impacts of high ecological significance were identified which would hinder the development of

Hyperion Solar Development 2 and its associated infrastructure within the proposed development area. The

proposed development is considered to be appropriate and acceptable from an ecological perspective at

the proposed location, and will not result in detrimental impacts to ecosystems and habitat features present

within the project site and within the surrounding properties. The specialist has therefore indicated that the

development may be authorised, constructed and operated, subject to the implementation of the

recommended mitigation measures. The nominated preferred access road alternative from an ecological

perspective is Alternative 1. Access Road Alternative 2 and 4 are also considered to be acceptable.

2.4.2 Impacts on Avifauna

The Avifauna Impact Assessment (Appendix E of the EIA Report) assessed the impact of Hyperion Solar

Development 2 on the sensitive ecological features present within the project site for the life-cycle of the

project. The assessment identified impacts within the construction and operation phases of the project.

Conclusions of this study are based on the findings of two site visits undertaken in August 2018 and January

2019 (i.e. wet and dry season site visits), ecological and biodiversity information available in the literature and

various spatial databases with mapping based on the satellite imagery of the site as well as personal

knowledge of the site obtained during the site visits. The avifauna impacts identified to be associated with

Hyperion Solar Development 2 will be negative and local in extent. The duration of the impacts will be short

to long-term, for the lifetime of the PV facility.

During the construction phase of Hyperion Solar Development 2 and the access road alternatives, a loss of

habitat and disturbance due to clearance of vegetation is expected to occur. The significance of these

impacts can be reduced to medium with the implementation of the recommended mitigation measures.

Impacts associated with the operation phase of Hyperion Solar Development 2 include collision with PV panels

and entrapment on fences. The significance of the impacts will be low with the implementation of mitigation

measures.
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From the results of the avifauna assessment, it can be concluded that no fatal-flaws will be associated with

the development of Hyperion Solar Development 2 from an avifaunal perspective. The specialist has

therefore indicated that the development may be authorised, constructed and operated, subject to the

implementation of the recommended mitigation measures. The nominated preferred access road alternative

from an avifauna perspective is Alternative 1. Access Road Alternative 4 is also considered to be acceptable.

2.4.3 Impacts on Watercourses

The Watercourse Impact Assessment (Appendix F of the EIA Report) assessed the impact of Hyperion Solar

Development 2 on watercourses present within the project site and within a 500m radius from the project site

for the life-cycle of the project. The area surrounding the identified watercourses is mainly natural,

untransformed areas; however, the river was noted to have been historically cultivated. Trampling and

grazing of livestock was identified within almost all the watercourses. Sand mining and various informal roads

were the only identified anthropogenic activities occurring within the local catchment of these watercourses.

The assessment identified impacts within the construction and operation phases of the project. No direct

impacts will occur.

During the construction phase of Hyperion Solar Development 2 and the access road alternatives, the impacts

expected to occur will include the disturbance of vegetation and soil, increase of alien invasive species,

increased hardened surfaces and altered runoff patterns. The significance of these impacts can be reduced

to medium to low with the implementation of the recommended mitigation measures.

Impacts associated with the operation phase of Hyperion Solar Development 2 include decreased surface

water quality, erosion, increased hardened surfaces and altered runoff patterns. The significance of the

impacts will be medium to low with the implementation of mitigation measures.

From the results of the Watercourses Impact Assessment, it can be concluded that no fatal-flaws will be

associated with the development of Hyperion Solar Development 2 from a watercourse perspective. The

specialist has therefore indicated that the development may be authorised, constructed and operated,

subject to the implementation of the recommended mitigation measures. The nominated preferred access

road alternative from a watercourse perspective is Alternative 4. Notwithstanding the fact that a clear

preference has emerged in respect of the various access road alternatives, this is not compelling in that the

impacts along all access road alternatives can be mitigated to acceptable levels. Consequently, the

preference can be overridden by either technical and/or biodiversity requirements if these requirements are

compelling. Access Road Alternative 1 is considered to be acceptable with the implementation of mitigation.

2.4.4 Impacts on Land Use, Soil and Agricultural Potential

The proposed Hyperion Solar Development 2 project infrastructure is located within an area that has no

potential for arable agriculture. The construction and operation of a PV facility on the project site is

considered acceptable from a soils perspective as it will supplement and stabilise the landowner’s income in

an area where farming is susceptible to prolonged droughts.

Impacts have been identified for both the construction and operation phases for Hyperion Solar Development

2 (Appendix G of the EIA Report). The impacts associated with land use, soil and agricultural potential include
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an increased risk of soil erosion, potential chemical pollution and loss of land capability. The significance of

the impacts is low with the implementation of the mitigation measures recommended by the specialist.

From the results of the Land Use, Soil and Agricultural Potential assessment, it can be concluded that no fatal-

flaws will be associated with the development of Hyperion Solar Development 2. The specialist has therefore

indicated that the development may be authorised, constructed and operated, subject to the

implementation of the recommended mitigation measures. The nominated preferred access road alternative

from a soils perspective is Alternative 1. Access Road Alternative 2 and 4 are also considered to be

acceptable.

2.4.5 Visual Impacts

The Visual Impact Assessment (Appendix H of the EIA Report) identified negative impacts on visual receptors

during the undertaking of construction activities and the operation phase of Hyperion Solar Development 2.

During the construction phase the undertaking of construction activities will impact on sensitive visual

receptors in close proximity to Hyperion Solar Development 2. The construction phase will result in a noticeable

increase in heavy vehicles utilising the roads which may cause a visual nuisance to other road users and

landowners in the area. The construction phase visual impacts will be of short duration and have a low

significance following the implementation of the recommended mitigation measures.

Visual impacts expected to occur during the operation phase includes impact on sensitive visual receptors,

lighting impacts, visual impact of the ancillary infrastructure, and a visual impact on the sense of place in the

region. The significance of the visual impacts is of low significance with the implementation of the

recommended mitigation measures. The specialist has indicated support for the development of Hyperion

Solar Development 2 from a visual perspective provided that recommended mitigation measures are

implemented. The access road alternatives are likely to cause relatively low levels of visual impact and

therefore all alternatives are considered acceptable.

2.4.6 Impacts on Heritage Resources

The Heritage Impact Assessment (Appendix I of the EIA Report) identified impacts associated with the

construction and operation of Hyperion Solar Development 2. The impact on heritage resources include the

archaeology and palaeontology of the project site. Impacts to palaeontology and archaeology may occur

during the construction phase, but these can be mitigated and/or managed. No sites of high significance

have been identified within the project site. Impacts to graves could occur but the possibility thereof is

extremely small. The landscape is characterised by mining and energy developments / infrastructure and will

be able to absorb the proposed development. There are no fatal flaws in terms of heritage.

Due to the very low probability of impacts occurring, the significance of potential impacts is considered to be

low with the implementation of mitigation measures. The specialist has therefore indicated support for the

development of Hyperion Solar Development 2 from a heritage perspective. The nominated preferred access

road alternative from an archaeological perspective is Alternative 1. Access Road Alternative 3 and 4 are

also considered to be acceptable. From a palaeontological perspective, all access road alternatives are

considered to be acceptable.
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2.4.7 Social Impacts

The Social Impact Assessment (Appendix J of the EIA Report) identified positive and negative impacts which

are expected to occur during the construction and operation phases of Hyperion Solar Development 2. The

assessment identified that the expected benefits associated with the project, which include local economic

and social development, is likely to outweigh the perceived impacts associated with the project.

Traditionally, the construction phase of a PV solar development is associated with the majority of social

impacts. Many of the social impacts are unavoidable and will take place to some extent, but can be

managed through the careful planning and implementation of appropriate mitigation measures. A number

of potential positive and negative social impacts have been identified for the project, however an assessment

of the potential social impacts indicated that there are no perceived negative impacts that are sufficiently

significant to allow them to be classified as fatal flaws.

During the construction phase the positive impacts expected to occur include direct and indirect

employment opportunities and skills development and socio-economic stimulation. The significance of these

impacts are medium with the implementation of the recommended enhancement measures. The negative

social impacts expected to occur during the construction phase includes an influx of construction workers

and change in population, increase in crime, increased risk of HIV infections, impacts on daily living and

moving patterns, nuisance impacts (i.e. noise and dust), hazard exposure and disruption to social and

community infrastructure and visual impacts. The significance of the negative construction phase impacts

will be medium to low with the implementation of the recommended mitigation measures.

During the operation phase the positive impacts expected to occur includes direct and indirect employment

opportunities and skills development and a contribution to Local Economic Development (LED) and social

upliftment. The significance of the positive operation impacts will be medium to high with the implementation

of the recommended enhancement measures. The negative impacts expected during the operation phase

includes a visual and sense of place. The significance of the negative operation impacts will be high with the

implementation of the recommended mitigation measures.

From the results of the social impact assessment, it can be concluded that no fatal-flaws will be associated

with the development of Hyperion Solar Development 2 from a social perspective. The specialist has therefore

indicated that the development may be authorised, constructed and operated, subject to the

implementation of the recommended mitigation measures. The nominated preferred access road alternative

from a social perspective is Alternative 4. Notwithstanding the fact that a clear social preference has

emerged in respect of the various access road alternatives, this is not compelling in that the impacts along all

access road alternatives can be mitigated to acceptable levels. Consequently, the social preference can

be overridden by either technical and/or biodiversity requirements if these requirements are compelling.

2.4.8 Traffic Impacts

The Traffic Impact Assessment Report (Appendix I) considered the impacts that the development of Hyperion

Solar Development 2 will have on the road network within the surrounding area.

During the construction phase imported elements associated with the development of Hyperion Solar

Development 2 will be shipped to and transported from the nearest and most practical port. It is estimated
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that the total number of heavy vehicle trips would vary between 3000 and 4000 during the construction phase.

The impact of this on the road network is considered to be low with the implementation of mitigation

measures.

During operation, it is assumed that approximately five full-time employees will be stationed on site and hence

vehicle trips generated are low and will have a negligible impact on the external road network. The

significance of the traffic impacts during the operation phase will be low with the implementation of the

recommended mitigation measures.

From the results of the traffic impact assessment, it can be concluded that no fatal-flaws will be associated

with the development of Hyperion Solar Development 2 from a traffic perspective. The specialist has therefore

indicated that the development may be authorised, constructed and operated, subject to the

implementation of the recommended mitigation measures. The nominated preferred access road alternative

from a traffic perspective is Alternative 1. Access Road Alternative 2, 3 and 4 are also considered to be

acceptable.

2.5 Environmental Sensitivity

From the specialist investigations undertaken for Hyperion Solar Development 2, the following sensitive

areas/environmental features have been identified and demarcated within the project site (refer to Figures

2.3 to 2.5 and Appendix A):

» Ecology – The main sensitive feature of the project site is the Vlermuisleegte River which is unsuitable for

development and is therefore considered to be a no-go area for all project components apart from

Access Road Alternative 1 which marginally infringes this area. The majority of the area east of the

Vlermuisleegte River has a moderate to high V. erioloba density and is considered to be of medium or

high sensitivity. This part of the site is considered to have significantly higher sensitivity than the area west

of the Vlermuisleegte River due firstly to the high abundance of protected tree species, but also due to

the higher habitat diversity and associated value of this part of the site for fauna. All of these areas are

avoided by the project development area.

The majority of the western half of the project site is considered low sensitivity due to the lower abundance

of protected tree species and dominance of Tarchonanthus camphoratus across large parts of this area,

which is generally an indicator of poor veld condition. The majority of the development area falls within

this area of low ecological sensitivity.

There is a low ridge in the central part of this half of the project site which is considered to be medium

sensitivity as it has higher plant diversity and is a relatively uncommon habitat in context of the site. The

solar field infringes on the northern portion of this ridge. This is considered to be acceptable from an

ecological perspective. A small section of the north eastern corner of the development area infringes on

a section of the medium sensitive area consisting of V. erioloba trees. No infrastructure is proposed within

this area and it is therefore avoided by the development footprint.

The majority of the access road alternative corridors is located within areas of low ecological sensitivity.

Sections of Alternative 2 and 4 traverse areas with a high density of V. erioloba trees. Access Road

Alternative 1 and 2, as well as small sections of Alternative 3 and 4 are also located within an ESA.

Approximately 1.5km of Access Road Alternative 3 falls within a CBA2.
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» Bird Habitat and Sensitive Areas – The project site supports three main avifaunal microhabitats, i.e. the

Tarchonanthus camphoratus scrub, V. erioloba woodland, and the open grassland associated with the

Vlermuisleegte River. These three habitats have different sensitivities, due to the subtle differences in the

avifaunal assemblages that they support. The majority of the project site to the west of the Vlermuisleegte

River consists of Tarchonanthus camphoratus scrub which is considered to be of medium sensitivity. It is

host to the typical avifauna of the Kalahari bioregion. This area experienced a devastating fire in 2009,

which destroyed many of the large V. erioloba trees as now only found to the east of the Vlermuisleegte

River. The development area and footprint is restricted to this microhabitat.

The V. erioloba woodland to the east of the Vlermuisleegte is considered to be of high ecological

sensitivity with respect to avifauna, as it supports large V. erioloba trees interspersed with patches of

Acacia mellifera and Terminalia sericea, which contribute towards higher habitat heterogeneity and a

wider array of nesting sites, resulting in an overall greater diversity of avifauna. Data obtained from the

current field study is insufficient to conclusively demonstrate differences in avifaunal assemblages

between the V. erioloba woodland to the east, and the Tarchonanthus scrub to the west of the

Vlermuisleegte River. However, indications from the site visit undertaken in January 2019 suggest that it is

likely to be more diverse and this is a reasonable assumption as there is a known relationship between

habitat heterogeneity and species richness (Harrison et al., 1997). The area to the east of the

Vlermuisleegte is therefore considered to be of high ecological sensitivity and largely unsuitable for

development.

The open grassland that occupies the bed of the dry Vlermuisleegte River is considered to be of very high

sensitivity, as this is a restricted habitat that has elements similar to that of pans. These areas are very

sensitive due to their high use and specialised avifauna that is usually associated with these features. The

Vlermuisleegte River may therefore support a very different assemblage of birds compared to the scrub

and woodland habitat and may even support red-listed species under favourable conditions, such as

Burchell’s Courser and Ludwig’s Bustard. No additional development or transformation within this area is

recommended. The continued use of the current access road (i.e. T26 gravel road) is considered

acceptable provided that no large raptor nests of species of concern are found in the trees near the

road.

The majority of the access road alternative corridors is located within areas of medium avifauna sensitivity.

Sections of Alternative 2, 3 and 4 traverse areas with a high density of V. erioloba trees which are of high

avifaunal value due to the their structural diversity and possible presence of raptor nesting sites.

» Watercourses – The Vlermuisleegte River is considered to be largely natural according to the Present

Ecological State (PES) 19993, and is classified as moderately modified (Class C) according to the National

Freshwater Ecosystem Priority Area (NFEPA) database. Due to agricultural activities within the floodplain

associated with the river, the natural indigenous riparian vegetation has been impacted. Analysis of

digital satellite imagery indicates however that some natural riparian vegetation remains within the area

east of the river. The Vlermuisleegte River is considered to be of very high sensitivity and a no-go area for

all infrastructure except for Access Road Alternative 1, as this road has an existing impact on the

3 The most recent database (i.e. DWS 2014 database) did not assess the Vlermuisleegte River and therefore the PES stated in the 1999

database was used.



Hyperion Solar Development 2
Environmental Management Programme (EMPr) April 2019

Project Details Page 18

Vlermuisleegte River. The development footprint for Hyperion Solar Development 2 avoids the

Vlermuisleegte River.

A perched depression wetland has been identified within the northern portion of the project site, situated

within the Vlermuisleegte River. Due to the lack of habitat diversity and moderately low hydro-

functionality, this depression is not considered to be of significant ecological importance on a landscape

scale. However, since it forms part of the larger Vlermuisleegte River, it does potentially aid in retaining

water during rainfall events (albeit limited). The depression wetland should be regarded as a no-go area

for all infrastructure.

Ten (10) pan wetlands were identified scattered within the investigation area associated with access road

Alternative 3, the closest of which is located approximately 45m from the proposed route location (Pan

8). Furthermore, a pan wetland (Pan 11) was identified within the investigation area associated with

Access Road Alternative 4, although this system is located approximately 245m from the proposed route.

The pans are considered to be mostly natural with no significant impacts to their hydrological or

geomorphological properties. These pans are of some importance on a landscape scale, primarily due

to the provisioning of habitat (albeit seasonally) by the pans and should be considered an area of high

sensitivity. No pan wetlands were identified within the 20m access road alternatives corridors.

A 100m buffer has been applied to the Vlermuisleegte River and a 500m buffer has been applied to the

depression wetland. This buffer represent the GN509 regulated area of the watercourses. Development

may take place within these areas but should be avoided if possible, to avoid triggering Section 21 (c) &

(i) water uses.

» Heritage - The majority of the project site is considered to be sterile of archaeological materials except for

a light scatter of artefacts with a few gravel clasts approximately 70m to the east of the Vlermuisleegte

River (Site 1185). Other areas where stone artefacts were identified were areas which also comprised of

gravel. These areas include a low gravel hill approximately 1km to the south of the proposed development

area and along the banks of the Vlermuisleegte River. The Vlermuisleegte River and immediate surrounds

should be considered as a no-go area as it is likely that the area close to the Vlermuisleegte River may

consist of gravel that contains the artefacts which are closer to the surface, and are regarded as sensitive.

A buffer of approximately 120m from the edge of the Vlermuisleegte is recommended to protect all areas

considered to be potentially sensitive at the surface. The development area and footprint is located

outside of the 120m buffer.

Site 1223 fall within the north western corner of the solar field. This site is considered to be of low

signification. Three (3) heritage sites were identified within the 20m access road corridor for Alternative 1.

These include Site 1202, 1203 and 1204. Construction within these areas is deemed acceptable.

A comparative assessment of the access road alternatives was undertaken from an environmental

perspective and all alternatives were assessed at the same level by all specialists. The preferred alternatives

from an environmental perspective have been nominated and included in Figure 2.6 below.
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Figure 2.3: Environmental sensitivity map of the project site considered for Hyperion Solar Development 2.
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Figure 2.4: Environmental sensitivity map of the project site overlain by the layout assessed for Hyperion Solar Development 2.
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Figure 2.4: Environmental sensitivity map of the project site and access road corridors assessed for Hyperion Solar Development 2.
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Figure 10.4: Final preferred layout map of the preferred development footprint for Hyperion Solar Development 2, as was assessed as part of the EIA process.
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CHAPTER 3 : PURPOSE AND OBJECTIVES OF THE EMPR

An Environmental Management Programme (EMPr) is defined as “an environmental management tool used

to ensure that undue or reasonably avoidable adverse impacts of the construction, operation and

decommissioning of a project are prevented or mitigated, and that the positive benefits of the projects are

enhanced”. The objective of this EMPr is to provide consistent information and guidance for implementing

the management and monitoring measures established in the permitting process and help achieve

environmental policy goals. The purpose of an EMPr is to help ensure continuous improvement of

environmental performance, reducing negative impacts and enhancing positive effects during the

construction and operation of the facility. An effective EMPr is concerned with both the immediate outcome

as well as the long-term impacts of the project.

The EMPr provides specific environmental guidance for the construction and operation phases of a project,

and is intended to manage and mitigate construction and operation activities so that unnecessary or

preventable environmental impacts do not result. These impacts range from those incurred during start up

(site clearing and site establishment) through to those incurred during the construction activities themselves

(erosion, noise, dust) to those incurred during site rehabilitation (soil stabilisation, re-vegetation) and operation.

The EMPr also defines monitoring requirements in order to ensure that the specified objectives are met.

This EMPr is applicable to all employees and contractors working on the pre-construction, construction, and

operation and maintenance phases of the Hyperion Solar Development 2. The document must be adhered

to and updated as relevant throughout the project life cycle.

This EMPr has been compiled in accordance with Appendix 4 of the EIA Regulations, 2014 (as amended) (refer

to Table 4.1). This is a dynamic document and will be further developed in terms of specific requirements

listed in any authorisations issued for Hyperion Solar Development 2 and/or as the project develops. This will

ensure that the construction and operation activities are planned and implemented taking sensitive

environmental features into account. The EMPr has been developed as a set of environmental specifications

(i.e. principles of environmental management), which are appropriately contextualised to provide clear

guidance in terms of the on-site implementation of these specifications (i.e. on-site contextualisation is

provided through the inclusion of various monitoring and implementation tools).

The EMPr has the following objectives:

» Outline mitigation measures and environmental specifications which are required to be implemented for

the planning, construction, rehabilitation and operation phases of the project in order to minimise the

extent of environmental impacts, and to manage environmental impacts associated with the Hyperion

Solar Development 2.

» Ensure that the construction and operation phases do not result in undue or reasonably avoidable

adverse environmental impacts, and ensure that any potential environmental benefits are enhanced.

» Identify entities who will be responsible for the implementation of the measures and outline functions and

responsibilities.

» Propose mechanisms and frequency for monitoring compliance, and prevent long-term or permanent

environmental degradation.

» Facilitate appropriate and proactive responses to unforeseen events or changes in project

implementation that were not considered in the EIA process.
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The mitigation measures identified within the EIA process are systematically addressed in the EMPr, ensuring

the minimisation of adverse environmental impacts to an acceptable level.

The Developer must ensure that the implementation of the project complies with the requirements of all

environmental authorisations, permits, and obligations emanating from relevant environmental legislation.

This obligation is partly met through the development and the implementation of this EMPr, and through its

integration into the relevant contract documentation provided to parties responsible for construction and/or

operation activities on the site. Since this EMPr is part of the EIA process for the Hyperion Solar Development

2, it is important that this document be read in conjunction with the EIA Report compiled for this project. This

will contextualise the EMPr and enable a thorough understanding of its role and purpose in the integrated

environmental management process. Should there be a conflict of interpretation between this EMPr and the

Environmental Authorisation, the stipulations in the Environmental Authorisation shall prevail over that of the

EMPr, unless otherwise agreed by the authorities in writing. Similarly, any provisions in legislation overrule any

provisions or interpretations within this EMPr.

This EMPr shall be binding on all the parties involved in the planning, construction and operational phases of

the project, and shall be enforceable at all levels of contract and operational management within the

project. The document must be adhered to and updated as relevant throughout the project life cycle.

.
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CHAPTER 4: STRUCTURE OF THIS EMPR

The preceding chapters provide background to the EMPr and the proposed project, while the chapters which

follow consider the following:

» Planning and design activities;

» Construction activities;

» Operation activities; and

» Decommissioning activities.

These chapters set out the procedures necessary for the project owner to minimise environmental impacts

and achieve environmental compliance. For each of the phases of implementation for the project, an

overarching environmental goal is stated. In order to meet this goal, a number of objectives are listed. The

management programme has been structured in table format in order to show the links between the goals

for each phase and their associated objectives, activities/risk sources, mitigation actions, monitoring

requirements and performance indicators. A specific EMPr table has been established for each

environmental objective. The information provided within the EMPr table for each objective is illustrated

below:

OBJECTIVE: Description of the objective, which is necessary to meet the overall goals; which take into account

the findings of the EIA specialist studies

Project Component/s

List of project components affecting the objective, i.e.:

» PV Panels

» Access roads; and

» Associated infrastructure.

Potential Impact Brief description of potential environmental impact if objective is not met.

Activity/Risk Source Description of activities which could affect achieving the objective.

Mitigation:

Target/Objective

Description of the target and/or desired outcomes of mitigation.

Mitigation: Action/Control Responsibility Timeframe

List specific action(s) required to meet the mitigation

target/objective described above.

Who is responsible for the

measures

Time periods for

implementation of measures

Performance

Indicator

Description of key indicator(s) that track progress/indicate the effectiveness of the

management programme.

Monitoring Mechanisms for monitoring compliance; the key monitoring actions required to check whether

the objectives are being achieved, taking into consideration responsibility, frequency,

methods, and reporting.

The objectives and EMPr tables are required to be reviewed and possibly modified whenever changes, such

as the following, occur:
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» Planned activities change (i.e. in terms of the components and/or layout of the facility);

» Modification to or addition to environmental objectives and targets;

» Additional or unforeseen environmental impacts are identified and additional measures are required to

be included in the EMPr to prevent deterioration or further deterioration of the environment.

» Relevant legal or other requirements are changed or introduced; and

» Significant progress has been made on achieving an objective or target such that it should be re-

examined to determine if it is still relevant, should be modified, etc.

4.1 Contents of this Environmental Management Programme (EMPr)

This Environmental Management Programme (EMPr) has been prepared as part of the EIA process being

conducted in support of the application for Environmental Authorisation (EA) for the Hyperion Solar

Development 2. This EMPr has been prepared in accordance with DEA’s requirements as contained in

Appendix 4 of the 2014 EIA Regulations (GNR 326), and within the Acceptance of Scoping dated 25 January

2019. It provides recommended management and mitigation measures with which to minimise impacts and

enhance benefits associated with the project.

An overview of the contents of this EMPr, as prescribed by Appendix 4 of the 2014 EIA Regulations (GNR 326),

and where the corresponding information can be found within this EMPr is provided in Table 4.1.

Table 4.1: Summary of where the requirements of Appendix 4 of the 2014 NEMA EIA Regulations (GNR

326) are provided in this EMPr.

Requirement Location in this EMPr

(1) An EMPr must comply with section 24N of the Act and include –

(a) Details of –

(i) The EAP who prepared the EMPr.

(ii) The expertise of that EAP to prepare an EMPr, including a curriculum vitae.

Chapter 4

Appendix K

(b) A detailed description of the aspects of the activity that are covered by the EMPr as

identified by the project description.
Chapter 2

(c) A map at an appropriate scale which superimposes the proposed activity, its

associated structures, and infrastructure on the environmental sensitivities of the

preferred site, indicating any areas that should be avoided, including buffers.

Chapter 2

Figure 2.2 to Figure 2.5

Appendix A

(d) A description of the impact management outcomes, including management

statements, identifying the impacts and risks that need to be avoided, managed and

mitigated as identified through the environmental impact assessment process for all

phases of the development including –

(i) Planning and design. Chapter 5

(ii) Pre-construction activities. Chapter 5

(iii) Construction activities. Chapter 6

(iv) Rehabilitation of the environment after construction and where applicable post

closure.
Chapter 7

(v) Where relevant, operation activities. Chapter 8

(f) A description of proposed impact management actions, identifying the manner in

which the impact management outcomes contemplated in paragraph (d) will be

achieved, and must, where applicable, include actions to –

(i) Avoid, modify, remedy, control or stop any action, activity or process which

causes pollution or environmental degradation.

(ii) Comply with any prescribed environmental management standards or practices.

Chapters 5 - 8
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Requirement Location in this EMPr

(iii) Comply with any applicable provisions of the Act regarding closure, where

applicable.

(iv) Comply with any provisions of the Act regarding financial provision for

rehabilitation, where applicable.

(g) The method of monitoring the implementation of the impact management actions

contemplated in paragraph (f).
Chapters 5 - 8

(h) The frequency of monitoring the implementation of the impact management actions

contemplated in paragraph (f).
Chapters 5 - 8

(i) An indication of the persons who will be responsible for the implementation of the

impact management actions.
Chapters 5 - 8

(j) The time periods within which the impact management actions contemplated in

paragraph (f) must be implemented.
Chapters 5 - 8

(k) The mechanism for monitoring compliance with the impact management actions

contemplated in paragraph (f).
Chapters 5 - 8

(l) A program for reporting on compliance, taking into account the requirements as

prescribed by the Regulations.
Chapter 6

(m) An environmental awareness plan describing the manner in which –

(i) The applicant intends to inform his or her employees of any environmental risk

which may result from their work.

(ii) Risks must be dealt with in order to avoid pollution or the degradation of the

environment.

Chapter 6

(n) Any specific information that may be required by the competent authority. Table 4.2

(2) Where a government notice gazetted by the Minister provides for a generic EMPr, such

generic EMPr as indicated in such notice will apply.
N/A

An overview of the contents of this EMPr, as prescribed by DEA’s Acceptance of Scoping dated 25 January

2019, and where the corresponding information can be found within this EMPr is provided in Table 4.2.

Table 4.2: Summary of where the requirements prescribed by DEA’s Acceptance of Scoping are

provided in the EMPr

DEA requirement for EIA Response / Location in this EMPr

The Environmental Management Programme (EMPr) to

be submitted as part of the ElAr must include the

following:

i. All recommendations and mitigation measures

recorded in the EIAr and the specialist studies

conducted.

The EMPr prepared for the project is attached as

Appendix K to the EIA Report, copies of which have been

submitted to DEA for its review and comment.

i. The EMPr contains all recommendations and

mitigation measures recorded in the EIA Report and

the specialist studies conducted (refer to Appendix D

to J of the EIA Report).

ii. A good quality final site layout map with clear

legend.

ii. A copy of the final site layout map is included in

Appendix A of the EMPr.

iii. Measures as dictated by the final site layout map

and micro-siting.

iii. Measures as dictated by the final site layout map are

included in this EMPr.

iv. An environmental sensitivity map indicating

environmental sensitive areas and features identified

during the EIA process.

iv. A copy of the environmental sensitivity map is

included in Appendix A of the EMPr.

v. A map combining the final layout map

superimposed (overlain) on the environmental

sensitivity map.

v. A map which superimposes the final layout map over

the environmental sensitivity map is included in

Appendix A.
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DEA requirement for EIA Response / Location in this EMPr

vi. An alien invasive management plan to be

implemented during construction and operation of

the facility. The plan must include mitigation

measures to reduce the invasion of alien species

and ensure that the continuous monitoring and

removal of alien species is undertaken.

vi. An alien invasive management plan has been

prepared for the project, and is included in Appendix

C of the EMPr.

vii. A plant rescue and protection plan which allows for

the maximum transplant of conservation important

species from areas to be transformed. This plan must

be compiled by a vegetation specialist familiar with

the site and be implemented prior to

commencement of the construction phase.

vii. A plant rescue and protection plan has been

prepared for the project, and is included in Appendix

D of the EMPr.

viii. A re-vegetation and habitat rehabilitation plan to

be implemented during the construction and

operation of the facility. Restoration must be

undertaken as soon as possible after completion of

construction activities to reduce the amount of

habitat converted at any one time and to speed up

the recovery to natural habitats.

viii. A re-vegetation and habitat rehabilitation plan has

been prepared for the project, and is included in

Appendix E of the EMPr.

ix. A traffic management plan for the site access roads

to ensure that no hazards would result from the

increased truck traffic and that traffic flow would not

be adversely impacted. This plan must include

measures to minimize impacts on local commuters

e.g. limiting construction vehicles travelling on public

roadways during the morning and late afternoon

commute time and avoid using roads through

densely populated built-up areas so as not to disturb

existing retail and commercial operations.

ix. A traffic management plan has been prepared for the

project, and is included in Appendix I of the EMPr.

x. A storm water management plan to be

implemented during the construction and operation

of the facility. The plan must ensure compliance with

applicable regulations and prevent off-site

migration of contaminated storm water or increased

soil erosion. The plan must include the construction

of appropriate design measures that allow surface

and subsurface movement of water along drainage

lines so as not to impede natural surface and

subsurface flows. Drainage measures must promote

the dissipation of storm water run-off.

x. A storm water management plan has been prepared

for the project, and is included in Appendix G of the

EMPr.

xi. A fire management plan to be implemented during

the construction and operation of the facility.

xi. A fire management plan has been prepared for the

project, and is included in Appendix J of the EMPr.

xii. Measures to protect archaeological sites, artefacts,

paleontological fossils or graves from construction

and operational impacts.

xii. Measures to protect archaeological sites, artefacts,

paleontological fossils or graves have been identified

and are included in this EMPr as Objective 9.
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4.2 Project Team

In accordance with Regulation 12 of the 2014 EIA Regulations (GNR 326) the applicant appointed Savannah

Environmental (Pty) Ltd as the independent environmental consultants responsible for managing the

application for EA and the supporting EIA process. The application for EA and the EIA process, is being

managed in accordance with the requirements of NEMA, the 2014 EIA Regulations (GNR 326), and all other

relevant applicable legislation.

4.2.1 Details and Expertise of the Environmental Assessment Practitioner (EAP)

Savannah Environmental is a leading provider of integrated environmental and social consulting, advisory

and management services with considerable experience in the fields of environmental assessment and

management. The company is wholly woman-owned (51% black woman-owned), and is rated as a Level 2

Broad-based Black Economic Empowerment (B-BBEE) Contributor. Savannah Environmental’s team have

been actively involved in undertaking environmental studies over the past 13 years, for a wide variety of

projects throughout South Africa, including those associated with electricity generation and infrastructure

development.

This EIA process is being managed by Jo-Anne Thomas. She is supported by Thalita Botha and Nicolene

Venter.

» Jo-Anne Thomas is a Director at Savannah Environmental (Pty) Ltd. Jo-Anne has a Master of Science

Degree in Botany (M.Sc. Botany) from the University of the Witwatersrand and is registered as a Professional

Natural Scientist (400024/2000) with the South African Council for Natural Scientific Professions (SACNASP).

She has gained extensive knowledge and experience on potential environmental impacts associated

with electricity generation and transmission projects through her involvement in related EIA processes over

the past 20 years. She has successfully managed and undertaken EIA processes for infrastructure

development projects throughout South Africa.

» Thalita Botha the principle author of this report. She holds a Bachelor degree with Honours in Environmental

Management and has three and a half years of experience in the environmental field. Her key focus is

on environmental impact assessments, public participation, environmental management plans and

programmes, as well as mapping using ArcGIS for a variety of environmental projects. She is currently

involved in several EIAs for energy generation projects across South Africa.

» Nicolene Venter is a Social and Public Participation Consultant at Savannah Environmental. Nicolene has

a Higher Secretarial Certificate from Pretoria Technicon, and a Certificate in Public Relations from the

Public Relation Institute of South Africa at Damelin Management School. Nicolene has over 21 years of

experience as a Public Participation Practitioner and Stakeholder Consultant, and is a Board Member of

the International Association for Public Participation Southern Africa (IAP2SA). Nicolene’s experience

includes managing the stakeholder engagement components of large and complex environmental

authorisation processes across many sectors, with particular experience in the power sector. Most notably

on large linear power lines and distribution lines, as well as renewable energy projects. Nicolene is well

versed with local regulatory requirements as well as international best practice principles for community

consultation and stakeholder engagement, as well as international guidelines and performance

standards. Nicolene is responsible for managing the Public Participation process required as part of the

EIA for this project.
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Savannah Environmental’s team have been actively involved in undertaking environmental studies over the

past 13 years, for a wide variety of projects throughout South Africa, including those associated with electricity

generation and infrastructure development, and therefore have extensive knowledge and experience in EIAs

and environmental management, having managed and drafted EMPrs for numerous other power generation

projects throughout South Africa. Curricula Vitae (CVs) detailing the Savannah Environmental team’s

expertise and relevant experience are provided in Appendix K of the EMPr.

4.2.2 Details of the Specialist Consultants

A number of independent specialist consultants have been appointed as part of the EIA project team in order

to adequately identify and assess potential impacts associated with the project (refer to Table 1.1). The

specialist consultants have provided input into the EIA Report as well as this EMPr.

Table 0.1: Specialist Consultants which form part of the EIA project team.

Specialist Area of Expertise Specialist Company Specialists Names

Ecology and Avifauna 3Foxes Biodiversity Solutions Simon Todd

Eric Herman

Watercourses Scientific Aquatic Services Stephen van Staden

Christel du Preez

Visual Impact Assessment Environmental Planning and Design Jon Marshall

Soils and Agricultural Potential Impact

Assessment

TerraAfrica Mariné Pienaar

Heritage (Archaeology and

Palaeontology)

Asha Consulting (in consultation with

John Almond of Natura Viva)

Jayson Orton

Social Impact Assessment Neville Bews & Associates Dr Neville Bews

Traffic Impact Assessment JG Afrika Adrian Johnson
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CHAPTER 5: PLANNING AND DESIGN MANAGEMENT PROGRAMME

Overall Goal: undertake the pre-construction activities (planning and design phase) in a way that:

» Ensures that the preferred design and layout of the PV panels, on-site substation and associated

infrastructure responds to the identified environmental constraints and opportunities.

» Ensures that pre-construction activities are undertaken in accordance with all relevant legislative

requirements.

» Ensures that adequate regard has been taken of any landowner and community concerns and that these

are appropriately addressed through design and planning (where appropriate).

» Ensures that the best environmental options are selected for the linear components (underground cable

network, short distribution power line), including the access roads.

» Enables the construction activities to be undertaken without significant disruption to other land uses and

activities in the area.

In order to meet this goal, the following objectives have been identified, together with necessary actions and

monitoring requirements.

5.1 Objectives

OBJECTIVE 1: Ensure the facility design responds to identified environmental constraints and opportunities

The main sensitive feature of the project site is the Vlermuisleegte River which traverse the centre of the project

site and which is unsuitable for development. The episodic river is characterised by a high density of large V.

erioloba trees. The Vlermuisleegte River is therefore considered to be a no-go area for all project components

apart from Access Road Alternative 1 which marginally infringes this area. The Vlermuisleegte River and

immediate surrounds should be considered as a no-go area from a heritage perspective as well as it is likely

that the area close to the Vlermuisleegte River may consist of gravel that contains the artefacts which are

closer to the surface, and are regarded as sensitive. A buffer of approximately 120m from the edge of the

Vlermuisleegte is recommended to protect all areas considered to be potentially sensitive at the surface.

Construction of Access Road Alternative 1 is considered acceptable.

The majority of the area east of the Vlermuisleegte River supports large V. erioloba trees interspersed with

patches of Acacia mellifera and Terminalia sericea, which contribute towards higher habitat heterogeneity

and a wider array of nesting sites, resulting in an overall greater diversity of avifauna. This area is considered

to be of medium or high sensitivity.

There is a low ridge in the central part of this half of the project site which is considered to be medium sensitivity

as it has higher plant diversity and is a relatively uncommon habitat in context of the site. The solar field

infringes on the northern portion of this ridge. This is considered to be acceptable from an ecological

perspective. A small section of the north eastern corner of the development area infringes on a section of

the medium sensitive area consisting of V. erioloba trees. No infrastructure is proposed within this area and it

is therefore avoided by the development footprint.
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A perched depression wetland has been identified within the northern portion of the project site, situated

within the Vlermuisleegte River. Several pan wetlands were identified scattered within the investigation area

of which none were identified within the 20m access road alternatives corridors.

Project Component/s » PV panels

» Access roads

» On-site substation

» Inverter stations

» Transformer

» Underground cabling

» Associated buildings.

Potential Impact » Impact on identified sensitive areas.

» Design fails to respond optimally to the environmental considerations.

Activities/Risk Sources » Positioning of all project components

» Pre-construction activities, e.g. geotechnical investigations, site surveys and

environmental walk-through surveys.

» Positioning of temporary sites.

Mitigation:

Target/Objective

» The design of the PV facility, power line responds to the identified environmental

constraints and opportunities.

» Optimal planning of infrastructure to minimise visual impact.

» Site sensitivities are taken into consideration and avoided as far as possible, thereby

mitigating potential impacts.

Mitigation: Action/Control Responsibility Timeframe

Plan and conduct pre-construction activities in an

environmentally acceptable manner.

Developer

Contractor

Pre-construction

Undertake a detailed geotechnical pre-construction survey. Developer

Geotechnical specialist

Pre-construction

Finalise layout of all components, and submit to DEA for approval

prior to commencement of construction.

Developer Prior to construction

The EMPr should form part of the contract with the Contractors

appointed to construct the PV facility and associated

infrastructure,, and must be used to ensure compliance with

environmental specifications and management measures. The

implementation of this EMPr for all life cycle phases of the project

is considered to be key in achieving the appropriate

environmental management standards as detailed for this

project.

Developer

Contractor

Tender Design and

Design Review Stage

Plan the placement of laydown areas and temporary

construction equipment camps in order to minimise vegetation

clearing (i.e. in already disturbed areas) wherever possible and to

avoid habitat loss and disturbance to adjoining areas.

Developer Pre-construction

The construction equipment camps must be planned as close to

the site as possible to minimise impacts on the environment.

Developer Pre-construction

Ensure that laydown areas, construction camps and other

temporary use areas are located in areas of low sensitivity and

are properly fenced or demarcated as appropriate and

practically possible.

Developer Project planning
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Mitigation: Action/Control Responsibility Timeframe

Plan development levels to minimise earthworks to ensure that

levels are not elevated.

Developer Project planning

Ensure that the colour of the back face of panels looks black and

paint support structures closest to receptors mid grey (southern-

most row). If other projects are developed to the south, this

mitigation measure is not necessary.

Developer Project planning

The construction site must be fenced off. The fence around the

facility should be designed to be animal and bird friendly, to

prevent entrapment and electrocutions of ground-dwelling birds

and animals. In practical terms this means that the perimeter

fence of the facility should only include the developed areas and

as little undeveloped ground or natural veld as possible. No

electrified strands should be placed within 30cm of the ground as

some species such as tortoises are susceptible to electrocution

from electric fences because they do not move away when

electrocuted but rather adopt defensive behaviour and are killed

by repeated shocks. Alternatively, the electrified strands should

be placed on the inside of the fence and not the outside as is the

case on the majority of already constructed PV plants.

Developer Project planning

Clear rules and regulations for access to the proposed site must

be developed.

Developer

Contractor

Pre-Construction

Access roads and entrances to the site should be carefully

planned to limit any intrusion on the neighbouring property

owners and road users.

Developer Planning and design

A designated access to the site must be planned to ensure safe

entry and exit. The preferred access road (i.e. Alternative 1) must

be utilised as the main access to the site.

Developer

Contractor

Design

All watercourses should be demarcated as a no-go area, unless

at authorised footprint areas within the watercourses (such as

access road Alternative 1 within the Vlermuisleegte River).

Developer

Contractor

Design

Plan and placement of light fixtures for the plant and the ancillary

infrastructure in such a manner so as to minimise glare and

impacts on the surrounding area.

Developer

Contractor

Planning

Where discharge of rainwater on roads will be channeled directly

into the natural environment, the application of diffuse flow

measures must be included in the design.

Developer

Contractor

Planning

New elements should be designed to blend as naturally as

possible with their backdrop.

Developer

Design engineer

Design and planning

Plan to maintain the height of structures as low as possible. Developer

Design engineer

Design and planning

Minimise disturbance of the surrounding landscape and maintain

existing vegetation around the development

Developer

Design engineer

Design and planning

Reduce the construction period as far as possible through careful

planning and productive implementation of resources.

Developer

Contractor

Pre-construction

No temporary site camps must be planned outside the

development footprint of the project.

Developer Design and planning

Consider planning and design level mitigation measures

recommended by the specialists as part of the EIA process.

Engineering Design

Consultant

Design Phase
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Performance

Indicator

» The design meets the objectives and does not degrade the environment.

» Demarcated sensitive areas are avoided at all times.

» Design and layouts respond to the mitigation measures and recommendations in the EIA

Report.

Monitoring » Review of the design by the Project Manager and the Environmental Control Officer

(ECO) prior to the commencement of construction.

» Monitor ongoing compliance with the FMP and method statements.

OBJECTIVE 2: Ensure that relevant permits and plans are in place to manage impacts on the environment

Project Component/s » PV panels

» Access roads

» On-site substation

» Inverter stations

» Transformer

» Underground cabling

» Associated buildings.

Potential Impact » Impact on identified sensitive areas and protected species.

» Design fails to respond optimally to the environmental considerations.

Activities/Risk Sources » Positioning of all project components

» Pre-construction activities, e.g. geotechnical investigations, site surveys of substation

footprint, power line servitude and internal access roads and environmental walk-through

surveys.

» Positioning of temporary sites.

Mitigation:

Target/Objective

» To ensure that the design of the power plant responds to the identified environmental

constraints and opportunities.

» To ensure that pre-construction activities are undertaken in an environmentally friendly

manner.

» To ensure that the design of the power plant responds to the identified constraints

identified through pre-construction surveys.

Mitigation: Action/Control Responsibility Timeframe

Obtain any additional environmental permits required prior to the

commencement of construction. Copies of permits/licenses must

be submitted to the Director: Environmental Impact Evaluation at

the DEA.

Developer Pre-construction

Obtain abnormal load permits for transportation of project

components to site (if required).

Contractor(s) Prior to construction

An ecological pre-construction walkthrough of the final

development footprint (PV facility and access road) must be

undertaken prior to the commencement of the construction phase

in order to locate species of conservation concern (flora and

fauna) that would be affected and that can be translocated.

Results of the walk through survey must be used to apply for the

relevant permits from DENC and DAFF.

Developer

Specialist

Pre-construction
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Mitigation: Action/Control Responsibility Timeframe

Affected individuals of selected protected species (i.e. those that

are of high conservation value or which have a high probability of

surviving translocation) which cannot be avoided should be

translocated to a safe area on the site prior to construction. This

does not include woody species which cannot be translocated

and where these are protected by DAFF and permit for their

destruction would be required.

Developer

Contractor

Specialist

Pre-construction

Test excavations and sampling of artefacts to be carried out prior

to development (PV site and Access Road Alternatives 1 and 2

only).

Archaeologist 6 months before

construction.

A chance find procedure must be developed and implemented

in the event that archaeological or palaeontological resources are

found.

Developer

Contractor

Pre-construction

Prepare a detailed Fire Management Plan (FMP) in collaboration

with surrounding landowners.

Developer Pre-construction

Communicate the FMP to surrounding landowners and maintain

records thereof.

Developer Pre-construction

Construction

A Stormwater Management Plan (SWMP) should be developed

and should provide for a drainage system sufficiently designed to

prevent water run-off from the solar panels to cause soil erosion.

Developer

Design engineer

Pre-construction

Develop and implement an alien, invasives and weeds

eradication/control plan

Developer

Specialist

Pre-construction

Compile and implement a construction period traffic

management plan for the site access roads to ensure that no

hazards would result from the increased truck traffic and that traffic

flow would not be adversely impacted.

Contractor Pre-construction

Performance

Indicator

» Permits are obtained and relevant conditions complied with.

» Impact on protected plant species reduced to some degree through Search and

Rescue.

» Relevant management plans and Method Statements prepared and implemented.

Monitoring » Review of the design by the Project Manager and the Environmental Control Officer

(ECO) prior to the commencement of construction.

» Monitor ongoing compliance with the EMP and method statements.

OBJECTIVE 4: Ensure appropriate planning is undertaken by contractors

Project Component/s » PV panels

» Access roads

» On-site substation

» Inverter stations

» Transformer

» Underground cabling

» Associated buildings.

Potential Impact » Impact on identified sensitive areas.
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» Design and planning fail to respond optimally to the environmental considerations.

Activities/Risk Sources » Positioning of all project components

» Pre-construction activities.

» Positioning of temporary sites.

» Employment and procurement procedures.

Mitigation:

Target/Objective

» To ensure that the design of the PV facility responds to the identified environmental

constraints and opportunities.

» To ensure that pre-construction activities are undertaken in an environmentally friendly

manner.

Mitigation: Action/Control Responsibility Timeframe

The terms of this EMPr and the Environmental Authorisation must

be included in all tender documentation and Contractors

contracts.

Developer

Contractor

Pre-construction

Develop a database of local companies, specifically Historically

Disadvantaged (HD) which qualify as potential service providers

(e.g. construction companies, security companies, catering

companies, waste collection companies, transportation

companies etc.) prior to the tender process and invite them to

bid for project-related work where applicable.

Developer Pre-construction

Pre-construction environmental induction for all construction staff

on site must be provided to ensure that basic environmental

principles are adhered to. This includes awareness of no littering,

appropriate handling of pollution and chemical spills, avoiding

fire hazards, minimising wildlife interactions, remaining within

demarcated construction areas etc.

EO Pre-construction

A local procurement policy must be adopted to maximise the

benefit to the local economy.

Developer

Contractor

Pre-construction

Recruitment of temporary workers onsite is not to be permitted. A

recruitment office with a Community Liaison Officer should be

established to deal with jobseekers.

Developer

Contractor

Pre-Construction

Set up a labour desk in a secure and suitable area to discourage

the gathering of people at the construction site.

Developer

Contractor

Pre-Construction

Local community organisations and policing forums must be

informed of construction times and the duration of the

construction phase. Procedures for the control and removal of

loiterers at the construction site should be established.

Developer

Contractor

Pre-Construction

Security company must be appointed and appropriate security

procedures implemented.

Developer

Contractor

Pre-Construction

A comprehensive employee induction programme must be

developed and utilised to cover land access protocols, fire

management and road safety.

Contractor Pre-construction

Changes in ground level may not infringe statutory ground to

conductor clearances or statutory visibility clearances. After any

changes in ground level, the surface shall be rehabilitated and

stabilised so as to prevent erosion. The measures taken shall be to

Eskom’s satisfaction.

Contractor Pre-construction

No mechanical equipment, including mechanical excavators or

high lifting machinery, shall be used in the vicinity of Eskom’s

Contractor Pre-construction
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Mitigation: Action/Control Responsibility Timeframe

apparatus and/or services, without prior written permission having

been granted by Eskom. If such permission is granted the

developer must give at least seven working days’ notice prior to

the commencement of work. This allows time for arrangements to

be made for supervision and/or precautionary instructions to be

issued by the relevant Eskom Manager.

Note: Where an electrical outage is required, at least fourteen

work days are required to arrange it.

The use of explosives of any type within 500 metres of Eskom’s

services shall only occur with Eskom’s previous written permission.

If such permission is granted the developer must give at least

fourteen working days prior notice of the commencement of

blasting. This allows time for arrangements to be made for

supervision and/or precautionary instructions to be issued in terms

of the blasting process. It is advisable to make application

separately in this regard.

Contractor Pre-construction

Perform a skills audit to determine the potential skills that could be

sourced in the area

Developer

Contractor

Pre-construction

Performance

Indicator

» Conditions of the EMPr form part of all contracts.

» Local employment and procurement is encouraged.

Monitoring » Monitor ongoing compliance with the EMP and method statements.

OBJECTIVE 5: Ensure effective communication mechanisms

On-going communication with affected and surrounding landowners is important to maintain during the

construction and operation phases of the development. Any issues and concerns raised should be addressed

as far as possible in as short a timeframe as possible.

Project component/s » PV facility.

» Access road.

» Associated infrastructure.

Potential Impact » Impacts on affected and surrounding landowners and land uses

Activity/risk source » Activities associated with construction

» Activities associated with operation

Mitigation:

Target/Objective

» Effective communication with affected and surrounding landowners, and communities.

» Addressing of any issues and concerns raised as far as possible in as short a timeframe as

possible.

Mitigation: Action/control Responsibility Timeframe

Compile and implement a grievance mechanism procedure

for the public to be implemented during both the construction

and operation phases of the facility. This procedure should

include details of the contact person who will be receiving

Developer

Contractor

O&M Contractor

Pre-construction

(construction

procedure)
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Mitigation: Action/control Responsibility Timeframe

issues raised by interested and affected parties, and the process

that will be followed to address issues.

Pre-operation

(operation procedure)

Develop and implement a grievance mechanism for the

construction, operation and closure phases of the project for all

employees, contractors, subcontractors and site personnel. This

procedure should be in line with the South African Labour Law.

Developer

Contractor

O&M Contractor

Pre-construction

(construction

procedure)

Pre-operation

(operation procedure)

Liaison with landowners must be undertaken prior to the

commencement of construction in order to provide sufficient

time for them to plan agricultural activities.

Developer

Contractor

Pre-construction

Organise local community meetings to advise the local labour

on the project that is planned to be established and the jobs

that can potentially be applied for

Contractor Pre-construction

Before construction commences, representatives from the local

municipality, community leaders, community-based

organisations and the surrounding property owners (of the

larger area), must be informed of the details of the contractors,

size of the workforce and construction schedules.

Developer

Contractor

Pre-construction and

construction

Clearly inform the local municipality of the potential impact of

the proposed project in order for the necessary preparations to

take place

Developer Pre-construction

Performance

Indicator

» Effective communication procedures in place.

Monitoring » A Public Complaints register must be maintained, by the Contractor to record all

complaints and queries relating to the project and the action taken to resolve the issue.

» All correspondence should be in writing.

» Developer and contractor must keep a record of local recruitments and information on

local labour; to be shared with the ECO for reporting purposes during construction.
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CHAPTER 6: MANAGEMENT PROGRAMME: CONSTRUCTION

Overall Goal: Undertake the construction phase in a way that:

» Ensures that construction activities are appropriately managed in respect of environmental aspects and

impacts.

» Enables construction activities to be undertaken without significant disruption to other land uses and

activities in the area, in particular concerning noise impacts, farming practices, traffic and road use, and

effects on local residents.

» Minimises the impact on the indigenous natural vegetation, and habitats of ecological value.

» Minimises impacts on fauna (including birds) in the study area.

» Minimises the impact on heritage sites should they be uncovered.

» Establish an environmental baseline during construction activities on the site, where possible.

6.1 Institutional Arrangements: Roles and Responsibilities for the Construction Phase

As the proponent, Cyraguard (Pty) Ltd must ensure that the project complies with the requirements of all

environmental authorisations and permits, and obligations emanating from other relevant environmental

legislation. This obligation is partly met through the development of the EMPr, and the implementation of the

EMPr through its integration into the contract documentation. The Developer will retain various key roles and

responsibilities during the construction phase.

OBJECTIVE 1: Establish clear reporting, communication, and responsibilities in relation to the overall

implementation of the EMPr

Formal responsibilities are necessary to ensure that key procedures are executed. Specific responsibilities of

the Technical Director/Manager, Site Manager, Internal Environmental Officer, Safety and Health

Representative, Independent Environmental Control Officer (ECO) and Contractor for the construction phase

of this project are as detailed below. Formal responsibilities are necessary to ensure that key procedures are

executed. Figure 6.1 provides an organogram indicating the organisational structure for the implementation

of the EMPr.
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Figure 6.4: Organisational structure for the implementation of the EMPr

Construction Manager will:

» Ensure all specifications and legal constraints specifically with regards to the environment are highlighted

to the Contractor(s) so that they are aware of these.

» Ensure that the Developer and its Contractor(s) are made aware of all stipulations within the EMPr.

» Ensure that the EMPr is correctly implemented throughout the project by means of site inspections and

meetings. This will be documented as part of the site meeting minutes through input from the

independent ECO.

» Be fully conversant with the EIA for the project, the EMPr, the conditions of the Environmental Authorisation,

and all relevant environmental legislation.

» Be fully knowledgeable with the contents of all relevant licences and permits.

Site Manager (The Contractor’s on-site Representative) will:

» Be fully knowledgeable with the contents of the EIA.

» Be fully knowledgeable with the contents and conditions of the Environmental Authorisation.

» Be fully knowledgeable with the contents of the EMPr.

» Be fully knowledgeable with the contents of all relevant environmental legislation, and ensure compliance

with these.

» Have overall responsibility of the EMPr and its implementation.

» Conduct audits to ensure compliance to the EMPr.

» Ensure there is communication with the Technical Director, the ECO, the Internal Environmental Officer

and relevant discipline engineers on matters concerning the environment.

» Be fully knowledgeable with the contents of all relevant licences and permits.
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» Ensure that no actions are taken which will harm or may indirectly cause harm to the environment, and

take steps to prevent pollution on the site.

» Confine activities to the demarcated construction site.

An independent Environmental Control Officer (ECO) must be appointed by the project proponent prior to

the commencement of any authorised activities and will be responsible for monitoring, reviewing and

verifying compliance by the Contractor with the environmental specifications of the EMPr and the conditions

of the Environmental Authorisation. Accordingly, the ECO will:

» Be fully knowledgeable of the contents of the EIA.

» Be fully knowledgeable of the contents of the conditions of the EA (once issued).

» Be fully knowledgeable of the contents of the EMPr.

» Be fully knowledgeable of the contents of all relevant environmental legislation, and ensure compliance

therewith.

» Be fully knowledgeable with the contents of all relevant licences and permits issued for the project.

» Ensure that the contents of the EMPr are communicated to the Contractors site staff and that the Site

Manager and Contractors are constantly made aware of the contents through ongoing discussion.

» Ensure that compliance with the EMPr is monitored through regular and comprehensive inspection of the

site and surrounding areas.

» Ensure that the Site Manager has input into the review and acceptance of construction methods and

method statements.

» Ensure that activities on site comply with all relevant environmental legislation.

» Ensure that a removal is ordered of any person(s) and/or equipment responsible for any contravention of

the specifications of the EMPr.

» Ensure that any non-compliance or remedial measures that need to be applied are reported.

» Keep records of all activities on site, problems identified, transgressions noted and a task schedule of tasks

undertaken by the ECO.

» Independently report to the Department of Environmental Affairs (DEA) in terms of compliance with the

specifications of the EMPr and conditions of the EA (once issued).

» Keep records of all reports submitted to DEA.

As a general mitigation strategy, the Environmental Control Officer (ECO) should be present for the site

preparation and initial clearing activities to ensure the correct demarcation of no-go areas, facilitate

environmental induction with construction staff and supervise any flora relocation and faunal rescue activities

that may need to take place during the site clearing (i.e. during site establishment, and excavation of

foundations). Thereafter, weekly site compliance inspections would probably be sufficient, which must be

increased if required. The ECO will be supplemented with the EPC Contractor’s/Project Company’s

Environmental Office (EO) who will be located on site on a daily basis and will guide the EPC

Contractor’s/Project Company’s to ensure compliance with the environmental considerations. Therefore, in

the absence of the ECO there will be a designated owner’s environmental officer present to deal with any

environmental issues that may arise such as fuel or oil spills. The ECO shall remain employed until all

rehabilitation measures, as required for implementation due to construction damage, are completed and

the site handed over for operation.

Contractor’s Safety, Health and Environment Representative and/or Environmental Officer: The Contractor’s

Safety, Health and Environment (SHE) Representative, employed by the Contractor, is responsible for

managing the day-to-day on-site implementation of this EMPr, and for the compilation of regular (usually

weekly) Monitoring Reports. In addition, the SHE must act as liaison and advisor on all environmental and
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related issues and ensure that any complaints received from the public are duly recorded and forwarded to

the Site Manager and Contractor. In some instances, a separate Environmental Officer (EO) may be

appointed to support this function.

The Contractor’s Safety, Health and Environment Representative and/or Environmental Officer should:

» Be well versed in environmental matters.

» Understand the relevant environmental legislation and processes and the implementation thereof.

» Understand the hierarchy of Environmental Compliance Reporting, and the implications of Non-

Compliance.

» Know the background of the project and understand the implementation programme.

» Be able to resolve conflicts and make recommendations on site in terms of the requirements of this

specification.

» Keep accurate and detailed records of all EMPr-related activities on site. The EO shall keep a daily diary

for monitoring the site specific activities as per project schedule.

» Supervise any flora relocation and faunal rescue activities that may need to take place during the site

clearing (i.e. during site establishment, and excavation of foundations) and therefore needs the relevant

training/ experience. The EO will have overall responsibility for day-to day environmental management

and implementation of mitigations.

» The EO is responsible for reporting to the ECO on the day-to-day on-site implementation of this EMPr and

other Project Permits/Authorisations.

» Ensure or otherwise train and induct all contractor’s employees prior to commencement of any works.

» Ensure that there is daily communication with the Site Manager regarding the monitoring of the site.

» Compilation of Weekly and Monthly Monitoring Reports to be submitted to the ECO and Site Manager.

» In addition, the EO/ Environmental Representative must act as project liaison and advisor on all

environmental and related issues and ensure that any complaints received from the public are duly

recorded and forwarded to the Site Manager, ECO and Contractor(s).

Contractors and Service Providers: It is important that Contractors are aware of the responsibilities in terms of

the relevant environmental legislation and the contents of this EMPr. The Contractor must appoint an Internal

Environmental Officer (EO) who will be responsible for informing contractor employees and sub-contractors

of their environmental obligations in terms of the environmental specifications, and for ensuring that

employees are adequately experienced and properly trained in order to execute the works in a manner that

will minimise environmental impacts. The Internal Environmental Officer and Contractor’s obligations in this

regard include the following:

» Must be fully knowledgeable on all environmental features of the construction site and the surrounding

environment.

» Be fully knowledgeable with the contents and the conditions of the Environmental Authorisation.

» Be fully knowledgeable with the contents with the EMPr.

» Be fully knowledgeable of all the licences and permits issued for the site.

» Ensure a copy of the Environmental Authorisation and EMPr is easily accessible to all on-site staff members.

» Ensure contractor employees are familiar with the requirements of this EMPr and the environmental

specifications as they apply to the construction of the proposed facility.

» Ensure that prior to commencing any site works, all contractor employees and sub-contractors must have

attended environmental awareness training included in the induction training which must provide staff

with an appreciation of the project's environmental requirements, and how they are to be implemented.
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» Ensure that any complaints received from the public are duly recorded and forwarded to the Site

Manager and Contractor.

» Manage the day-to-day on-site implementation of this EMPr, and the compilation of regular (usually

weekly) Monitoring Reports.

» Keep record of all activities on site, problems identified, transgressions noted and a task schedule of tasks

undertaken, including those of the Independent ECO.

» Inform staff of the environmental issues as deemed necessary by the Independent ECO.

All contractors (including sub-contractors and staff) and service providers are ultimately responsible for:

» Ensuring adherence to the environmental management specifications.

» Ensuring that Method Statements are submitted to the Site Manager (and ECO) for approval before any

work is undertaken.

» Ensuring that any instructions issued by the Site Manager on the advice of the ECO are adhered to.

» Ensuring that a report is tabled at each site meeting, which will document all incidents that have occurred

during the period before the site meeting.

» Ensuring that a register is kept in the site office, which lists all transgressions issued by the ECO.

» Ensuring that a register of all public complaints is maintained.

» Ensuring that all employees, including those of sub-contractors, receive training before the

commencement of construction in order for the sub-contractors to constructively contribute towards the

successful implementation of the EMPr (i.e. ensure their staff are appropriately trained on the

environmental obligations).

Community Liaison Officer (CLO) will represent the community and assist the Owner, Contractor and the

Engineer with communication between them and the community. Inform community regarding the project

details, safety precautions and programme. Duties and responsibilities of the community liaison officer

include:

» Be available at the site offices generally between the hours of 07:00 and 09:00 and again from 15:00 until

end of working day. Normal working hours will be from 07:00 am till 17:00.

» Maintain an up-to-date record of potential employees within the community and provide the contractor

with copies of this information.

» To identify, screen and nominate labour from the community in accordance with the Contractor’s

requirements and determine, in consultation with the Contractor, the needs of local labour for

employment and relevant technical training, where applicable.

» Liaise between Contractor and labour regarding wages and conditions of employment.

» Communicate daily with the Contractor on labour related issues such as numbers and skills.

» Identify possible labour disputes, unrest, strikes, etc., in advance and assist in their resolution.

» Have a good working knowledge of the contents of the contract document regarding labour and training

matters.

» Attend all meetings at which the community and/or labour is represented or discussed.

» Attend contract site meetings and report on community and labour issues at these meetings.

» Co-ordinate and assist with the obtaining of information regarding the community’s needs

(questionnaires, etc.).

» Inform local labour of their conditions of temporary employment, to ensure their timeous availability and

to inform them timeously of when they will be relieved.

» Ensure that all labour involved in activities when tasks have been set, are fully informed of the principle of

task-based work.
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» Attend disciplinary proceedings to ensure that hearings are fair and reasonable.

» Keep a daily written record of interviews and community liaison.

» Arrange venues for training if required.

» Assist with the training and education of the community regarding the correct usage of the services,

where applicable.

» Any other duties that may become necessary as the works progress.

6.2 Objectives

In order to meet the overall goal for construction, the following objectives, actions, and monitoring

requirements have been identified.

OBJECTIVE 2: Minimise impacts related to inappropriate site establishment

Project Component/s » Area infrastructure (i.e. PV panels, substation, inverters, transformers, switchgear and

ancillary buildings).

» Linear infrastructure (i.e. underground cabling, main access road and internal access

roads and fencing).

Potential Impact » Hazards to landowners and the public.

» Damage to indigenous natural vegetation.

» Loss of threatened plant species.

» Visual impact of general construction activities, and the potential scarring of the

landscape due to vegetation clearing and resulting erosion.

Activities/Risk

Sources

» Any unintended or intended open excavations (foundations and cable trenches).

» Movement of construction vehicles in the area and on-site.

» Transport to and from the temporary construction area/s.

Mitigation:

Target/Objective

» To secure the site against unauthorised entry.

» To protect members of the public/landowners/residents.

» No loss of or damage to sensitive vegetation in areas outside the immediate development

footprint.

» Minimal visual intrusion by construction activities and intact vegetation cover outside of

the immediate construction work areas.

Mitigation: Action/Control Responsibility Timeframe

Secure site, working areas and excavations in an appropriate

manner.

Contractor Site establishment, and

duration of construction

Ensure that no activities infringe on identified no-go, very high and

high sensitivity areas.

Contractor Duration of construction

The siting of the construction equipment camp/s must take

cognisance of any sensitive areas identified in the EIA Report.

Contractor Duration of construction

Ensure that vegetation is not unnecessarily cleared or removed

during the construction phase.

Contractor Site establishment, and

duration of construction

Restrict the activities and movement of construction workers and

vehicles to the immediate construction site and existing access

roads.

Contractor Construction

Access to adjacent areas to be strictly controlled. Developer Pre-construction
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Mitigation: Action/Control Responsibility Timeframe

Contractor Construction

Any individuals of protected species affected by and observed

within the development footprint during construction should be

translocated under the supervision of the Contractor’s SHE or EO.

SHE/EO

Specialist

Construction

Ensure that rubble, litter, and disused construction materials are

appropriately stored (if not removed daily) and then disposed

regularly at licensed waste facilities.

Contractor Construction

Reduce and control construction dust through the use of

approved dust suppression techniques as and when required (i.e.

whenever dust becomes apparent).

Contractor Construction

Restrict construction activities to daylight hours in order to negate

or reduce the visual impacts associated with lighting.

Contractor Construction

The construction site must be fenced and security provided. Contractor Construction

Adequate protective measures must be implemented to prevent

unauthorised access to the working area and the internal access

routes.

Contractor Construction

All unattended open excavations must be adequately

demarcated and/or fenced.

Contractor Construction

Establish appropriately bunded areas for storage of hazardous

materials (e.g. fuel to be required during construction).

Contractor Site establishment, and

duration of construction

Visual impacts must be reduced during construction through

minimising areas of surface disturbance, controlling erosion, using

dust suppression techniques, and restoring exposed soil as closely

as possible to their original contour and vegetation.

Contractor Site establishment, and

duration of construction

Cleared alien vegetation must not be dumped on adjacent intact

vegetation during clearing but must be temporarily stored in a

demarcated area.

Contractor Site establishment, and

duration of construction

Establish the necessary ablution facilities with chemical toilets and

provide adequate sanitation facilities and ablutions for

construction workers so that the surrounding environment is not

polluted (at least one sanitary facility for each sex and for every 30

workers as per the 2014 Construction Regulations; Section 30(1)

(b)) at appropriate locations on site). The facilities must be placed

within the construction area and along the road.

Contractor Site establishment, and

duration of construction

Ablution or sanitation facilities must not be located within

100m from a watercourse or within the

1:100 year flood.

Contractor Site establishment, and

duration of construction

Supply adequate weather and vermin proof waste collection bins

and skips (covered at minimum with secured netting or shade

cloth) at the site where construction is being undertaken.

Separate bins should be provided for general and hazardous

waste. Provision should be made for separation of waste for

recycling.

Contractor Site establishment, and

duration of construction

Foundations and trenches must be backfilled to originally

excavated materials as much as possible. Excess excavation

materials must be disposed of only in approved areas, or, if

suitable, stockpiled for use in reclamation activities.

Contractor Site establishment, and

duration of construction

and rehabilitation
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Mitigation: Action/Control Responsibility Timeframe

Eskom’s rights and services must be acknowledged and respected

at all times. Eskom shall at all times retain unobstructed access to

and egress from its servitudes.

Contractor Site establishment, and

duration of construction,

rehabilitation and

operation

Performance

Indicator

» Site is secure and there is no unauthorised entry.

» No members of the public/ landowners injured.

» Appropriate and adequate waste management and sanitation facilities provided at

construction site.

» Vegetation cover on and in the vicinity of the site is intact (i.e. full cover as per natural

vegetation within the environment) with no evidence of degradation or erosion.

Monitoring » An incident reporting system is used to record non-conformances to the EMPr.

» EO and ECO to monitor all construction areas on a continuous basis until all construction

is completed. Non-conformances will be immediately reported to the site manager.

» Monitoring of vegetation clearing during construction (by contractor as part of

construction contract).

» Monitoring of rehabilitated areas quarterly for at least a year following the end of

construction (by contractor as part of construction contract).

OBJECTIVE 3: Appropriate management of the construction site and construction workers

Project Component/s » Area infrastructure (i.e. PV panels, substation, inverters, transformers, switchgear and

ancillary buildings).

» Linear infrastructure (i.e. underground cabling, main access road and internal access

roads and fencing).

Potential Impact » Damage to indigenous natural vegetation and sensitive areas.

» Damage to and/or loss of topsoil (i.e. pollution, compaction etc.).

» Impacts on the surrounding environment due to inadequate sanitation and waste

removal facilities.

» Pollution/contamination of the environment.

Activities/Risk

Sources

» Vegetation clearing and levelling of equipment storage area/s.

» Access to and from the equipment storage area/s.

» Ablution facilities.

» Contractors not aware of the requirements of the EMPr, leading to unnecessary impacts

on the surrounding environment.

Mitigation:

Target/Objective

» Limit equipment storage within demarcated designated areas.

» Ensure adequate sanitation facilities and waste management practices.

» Ensure appropriate management of actions by on-site personnel in order to minimise

impacts to the surrounding environment.

Mitigation: Action/Control Responsibility Timeframe

Restrict public access to works area including construction areas,

laydown and storage sites via appropriate security. Only allow

site access after appropriate induction and use of appropriate

personal protective equipment

Contractors Construction
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Mitigation: Action/Control Responsibility Timeframe

Contractors and construction workers must be clearly informed of

the no-go, very high and high sensitivity areas.

Developer

Contractor

Prior to the

commencement of

construction

In order to minimise impacts on the surrounding environment,

contractors must be required to adopt a certain Code of

Conduct and commit to restricting construction activities to areas

within the development footprint. Contractors and their sub-

contractors must be familiar with the conditions of the

Environmental Authorisation, the EIA Report, and this EMPr, as well

as the requirements of all relevant environmental legislation.

Contractors Construction

Contractors must ensure that all workers are informed at the

outset of the construction phase of the conditions contained on

the Code of Conduct.

Contractor and sub-

contractor/s

Pre-construction

Introduce an incident reporting system to be tabled at

weekly/monthly project meetings.

Contractor and sub-

contractor/s

Pre-construction

All construction vehicles must adhere to clearly defined and

demarcated roads. No driving outside of the development

boundary must be permitted.

Contractor Construction

Ensure all construction equipment and vehicles are properly

maintained at all times.

Contractor Construction

Restrict work activities that require power tools and plant that

generates noise to normal working hours and limit such activities

over weekends.

Contractor Construction

Ensure that construction workers are clearly identifiable. All

workers should carry identification cards and wear identifiable

clothing.

Contractor Construction

Appoint a community liaison officer to deal with complaints and

grievances from the public.

Contractor Construction

As far as possible, minimise vegetation clearing and levelling for

equipment storage areas.

Contractor Site establishment, and

during construction

Ensure that operators and drivers are properly trained and make

them aware, through regular toolbox talks, of any risk they may

pose to the community and/or environment.

Contractor Construction

Contact details of emergency services should be prominently

displayed on site.

Contractor Construction

Open fires on the site for heating, smoking or cooking are not

allowed, except in designated areas.

Contractor Construction

Contractor must provide adequate firefighting equipment on site

and provide firefighting training to selected construction staff.

Contractor Construction

Personnel trained in first aid should be on site to deal with smaller

incidents that require medical attention.

Contractor Construction

Road borders must be regularly maintained to ensure that

vegetation remains short to serve as an effective firebreak. An

emergency fire plan must be developed with emergency

procedures in the event of a fire.

Contractor Site establishment, and

during construction

Encourage contractors and local people to report any suspicious

activity associated with crime to the appropriate authorities.

Contractor Construction
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Mitigation: Action/Control Responsibility Timeframe

Ensure that the local municipalities, police, security companies,

and policing forums are alerted to the increased construction

activities in the region and the risk it poses in respect of crime.

Contractor Duration of Contract

Ensure waste storage facilities are maintained and emptied on a

regular basis.

Contractor Site establishment, and

duration of construction

No liquid waste, including grey water, may be discharged into

any water body or drainage line. All sewage disposal to take

place at a registered and operational wastewater treatment

works. Proof of disposal to be retained as proof of responsible

disposal.

Contractor Maintenance: duration

of contract within a

particular area

Ensure that all personnel have the appropriate level of

environmental awareness and competence to ensure continued

environmental due diligence and on-going minimisation of

environmental harm. This can be achieved through the provision

of appropriate environmental awareness training to all personnel.

Records of all training undertaken must be kept.

Contractor Duration of construction

Ensure compliance with all national, regional and local legislation

with regard to the storage, handling and disposal of

hydrocarbons, chemicals, solvents and any other harmful and

hazardous substances and materials.

Contractor During construction.

Ensure ablution facilities are appropriately maintained. Ablutions

must be cleaned regularly and associated waste disposed of at

a registered/permitted waste disposal site. Ablutions must be

removed from site when construction is completed.

Contractor and sub-

contractor/s

Duration of contract

Cooking and eating of meals must take place in a designated

area. No fires are allowed on site. No firewood or kindling may

be gathered from the site or surrounds.

Contractor and sub-

contractor/s

Duration of contract

All litter must be deposited in a clearly marked, closed, animal-

proof disposal bin in the construction area. Particular attention

needs to be paid to food waste.

Contractor and sub-

contractor/s

Duration of contract

Keep a record of all hazardous substances stored on site. Clearly

label all the containers storing hazardous waste.

Contractor Duration of contract

A Method Statement should be compiled for the management

of pests and vermin within the site, specifically relating to the

canteen area if applicable.

Contractor Construction

No disturbance of flora or fauna must be undertaken outside of

the demarcated construction area/s.

Contractor and sub-

contractor/s

Duration of contract

Fire-fighting equipment and training must be provided before the

construction phase commences.

Contractor and sub-

contractor/s

Duration of contract

Workers must be aware of the importance of watercourses and

drainage systems (especially those located within and

surrounding the project site) and the significance of not

undertaking activities that could result in such pollution.

Contractor and EO Pre-construction

Construction

On completion of the construction phase, all construction workers

must leave the site within one week of their contract ending.

Contractor and sub-

contractor/s

Construction

When possible, no activity should be undertaken at the site

between sunset and sunrise, except for security personnel

guarding the development.

Contractor and sub-

contractor/s

Construction
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Mitigation: Action/Control Responsibility Timeframe

Keep record of all accidents or transgressions of safety in

accordance with OHS Act and implement corrective action.

Contractor Construction

Implement an HIV/AIDS Awareness and Training Programme for

the Contractor’s workforce and if feasible the local community

within two weeks of commencement of construction. Ensure that

the HIV/AIDS Awareness and Training Programme is consistent

with national guidelines and/or IFC’s Good Practice.

Contractor Construction

Provide voluntary and free counselling, free testing and condom

distribution services.

Contractor Construction

Performance

Indicator

» The construction camps and laydown areas have avoided sensitive areas.

» Ablution and waste removal facilities are in a good working order and do not pollute the

environment due to mismanagement.

» All areas are rehabilitated promptly after construction in an area is complete.

» Excess vegetation clearing and levelling is not undertaken.

» No complaints regarding contractor behaviour or habits.

» Appropriate training of all staff is undertaken prior to them commencing work on the

construction site.

» Code of Conduct drafted before commencement of the construction phase.

» Compliance with OHS Act.

Monitoring » Regular audits of the construction camps and areas of construction on site by the EO.

» Proof of disposal of sewage at an appropriate licensed wastewater treatment works.

» Proof of disposal of waste at an appropriate licensed waste disposal facility.

» An incident reporting system should be used to record non-conformances to the EMPr.

» Observation and supervision of Contractor practices throughout the construction phase

by the EO.

» Complaints are investigated and, if appropriate, acted upon.

» Comprehensive record of accidents and incidence and related investigations, findings

and corrective action in accordance with the OHS Act.

OBJECTIVE 4: Maximise local employment, skills development and business opportunities associated with the

construction phase

Employment opportunities will be created during the construction phase, specifically for semi-skilled and

unskilled workers. Employment of locals and the involvement of local SMMEs would enhance the social

benefits associated with the project, even if the opportunities are only temporary. The procurement of local

goods could furthermore result in positive economic spin-offs.

Project Component/s » Construction activities associated with the establishment of the PV facility.

» Availability of required skills in the local communities for the undertaking of the

construction activities.

Potential Impact » The opportunities and benefits associated with the creation of local employment and

business should be maximised.

Activities/Risk

Sources

» Contractors who make use of their own labour for unskilled tasks, thereby reducing the

employment and business opportunities for locals.

» Sourcing of individuals with skills similar to the local labour pool outside the municipal area.
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» Unavailability of locals with the required skills resulting in locals not being employed and

labour being sourced from outside the municipal area.

» Higher skilled positions might be sourced internationally, where required.

Enhancement:

Target/Objective

» The contractor should aim to employ as many low-skilled and semi-skilled workers from the

local area as possible. This should also be made a requirement for all contractors.

» Employment of a maximum number of the low-skilled and/or semi-skilled workers from the

local area where possible.

» Appropriate skills training and capacity building.

Mitigation: Action/Control Responsibility Timeframe

Where feasible, effort must be made to employ locally in order to

create maximum benefit for the communities. Ensure that the

majority of the low-skilled workforce is recruited locally.

Contractor Construction

Undertake a skills audit to determine level of skills and establish the

development and training requirements.

Contractor Construction

Commence with skill development programmes within the first

month of construction

Contractor Construction

Identify employment opportunities for women and ensure that

women are employed on the construction site and are trained.

Contractor Construction

Facilitate the transfer of knowledge between experienced

employees and the staff.

Contractor Construction

Identify opportunities for local businesses and ensure that the services

from local businesses are prioritised.

Contractor Construction

Performance

Indicator

» Composition of labour force and value of procurement from local businesses.

» Level of skills imparted to local workforce.

Monitoring » Human Resources and Finance function to monitor and report on through audits.

OBJECTIVE 5: Protection of sensitive areas, flora, fauna and soils

Project Component/s » PV panels.

» Underground cabling.

» Ancillary buildings.

» Construction of the internal access roads.

» On-site substation.

Potential Impact » Impacts on natural vegetation, habitats and fauna.

» Loss of indigenous natural vegetation due to construction activities.

» Impacts on soil.

» Loss of topsoil.

» Erosion.

Activity/Risk Source » Vegetation clearing.

» Site preparation and earthworks.

» Excavation of foundations.

» Construction of infrastructure.

» Site preparation (e.g. compaction).
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» Excavation of foundations.

» Stockpiling of topsoil, subsoil and spoil material.

Mitigation:

Target/Objective

» To minimise the development area as far as possible.

» To minimise impacts on surrounding sensitive areas.

» To minimise impacts on soils.

» Minimise spoil material.

» Minimise erosion potential.

Mitigation: Action/Control Responsibility Timeframe

In order to minimise impacts on flora, fauna, and ecological

processes, the development footprint should be limited to the

minimum necessary to accommodate the required infrastructure.

Contractor Duration of contract

Land clearance must only be undertaken immediately prior to

construction activities.

Contractor Construction

Retain and augment natural vegetation on all sides of the

proposed project.

Contractor Construction

During vegetation clearance, methods should be employed to

minimise potential harm to fauna species.

Contractor Construction

Prior and during vegetation clearance any larger fauna species

noted should be given the opportunity to move away from the

construction machinery.

Contractor Construction

Areas to be cleared must be clearly marked on-site to eliminate

the potential for unnecessary clearing. No vegetation removal

must be allowed outside the designated project development

footprint. Restrict construction activity to demarcated areas.

Contractor Duration of

Construction

Practical phased development and vegetation clearing must be

practiced so that cleared areas are not left un-vegetated and

vulnerable to erosion for extended periods of time. Where

possible work should be restricted to one area at a time.

Contractor Construction

Access to adjacent areas to be strictly controlled. Developer

Contractor

Pre-construction

Construction

No harvesting of plants for firewood, medicinal or any other purposes

are to be permitted

Contractor Construction

No killing and poaching of any wild animal to be allowed. This

should be clearly communicated to all employees, including

subcontractors.

Contractor Construction

Enforce ban on hunting, collecting etc. of all plants and animals

or their products.

Contractor

EO

Construction

No construction activity should occur near to active raptor nests

should these be discovered prior to or during the construction

phase.

Contractor Construction

Areas beyond the development footprint should be expressly off

limits to construction personnel and construction vehicles and this

should be communicated to them.

Contractor Construction

If trenches need to be dug for electrical cabling or other purpose,

these should not be left open for extended periods of time as fauna

may fall in and become trapped in them. Trenches which are

standing open should have places where there are soil ramps

allowing fauna to escape the trench.

Contractor Construction
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Mitigation: Action/Control Responsibility Timeframe

Any fauna threatened or injured during construction should be

removed to safety by a suitably qualified person, or allowed to

passively vacate the area.

Suitably qualified

person

Construction

A suitable perimeter fence should be constructed around the facility

to restrict access of fauna to the site and to restrict/control access of

staff to adjacent natural areas. No electrified strands should be

placed within 30cm of the ground as some species such as tortoises

are susceptible to electrocution from electric fences because they

do not move away when electrocuted but rather adopt defensive

behaviour and are killed by repeated shocks. Alternatively, the

electrified strands should be placed on the inside of the fence and

not the outside as is the case on the majority of already constructed

PV plants.

Contractor Construction

Education of employees on the conservation importance of natural

areas and fauna must be provided.

Contractor Construction

Access to high sensitivity and no-go areas to be restricted and

controlled. This should be clearly communicated to all employees.

Contractor Construction

All construction vehicles should adhere to clearly defined and

demarcated roads

Contractor Construction

No collecting of flora species to be permitted. Contractor Construction

Topsoil must be removed and stored separately from subsoil and

must be reapplied where appropriate as soon as possible in order to

encourage and facilitate rapid regeneration of the natural

vegetation on cleared areas.

Contractor Construction

Soil stockpiles must not exceed 2 m in height. Contractor Construction

Soil stockpiles must be dampened with dust suppressant or

equivalent to prevent erosion by wind.

Contractor Construction

Soil stockpiles must be located away from any waterway or

preferential water flow path in the landscape, to minimise soil

erosion from these

Contractor Construction

All graded or disturbed areas which will not be covered by

permanent infrastructure such as paving, buildings or roads must

be stabilised using appropriate erosion control measures.

Contractor Construction

A method statement must be developed and submitted to the

engineer to deal with erosion issues prior to bulk earthworks

operations commencing.

Contractor Before and during

construction

Stockpiles are not to be used as stormwater control features. Contractor Construction

Any stockpiling of materials may not exceed two metres in height

to reduce materials being blown away during high wind velocity

events.

Contractor Construction

Any erosion problems within the development area as a result of

the construction activities observed must be rectified

immediately and monitored thereafter to ensure that they do not

re-occur.

Contractor Construction

Where vegetation is not re-establishing itself in areas where

surface disturbance occurred, soil samples must be collected,

analysed for pH levels, electrical conductivity (EC) and major

plant nutrient levels (calcium, magnesium, potassium) and

Contractor

Specialist

Construction



Hyperion Solar Development 2
Environmental Management Programme (EMPr) April 2019

Management Programme: Construction Page 53

Mitigation: Action/Control Responsibility Timeframe

sodium. When vegetation re-establishment still remains

unsatisfactory, the bulk density of the soil should be measured

with a penetrometer to determine whether compaction is an

issue. The results must be submitted to a professional soil or

agricultural scientist for recommendations on the amendment of

the issue to ensure that the vegetation cover is established and

erosion prevented.

Any signs of soil erosion on site should be documented (including

photographic evidence and coordinates of the problem areas)

and submitted to the management team for further action.

Contractor Construction

During construction the contractor shall protect areas susceptible

to erosion by installing appropriate temporary and permanent

drainage works as soon as possible and by taking other measures

necessary to prevent the surface water from being concentrated

in streams and from scouring the slopes, banks or other areas.

Contractor construction

Create energy dissipation at discharge areas to prevent scouring Contractor construction

Activity at the site must be reduced after large rainfall events

when the soils are wet. No driving off of hardened roads should

occur at any time and particularly immediately following large

rainfall events.

Contractor Construction

Silt traps or cut-off berms downslope of working areas should be

used where there is a danger of topsoil or material stockpiles

eroding and entering watercourses and other sensitive areas.

Contractor Construction

Erosion control measures to be regularly maintained. Contractor Construction

Bush clearing of all bushes and trees taller than one meter; Ensure

proper storm water management designs are in place.

Contractor Construction

If any erosion occurs, corrective actions (erosion berms) must be

taken to minimize any further erosion from taking place.

Contractor Construction

If erosion has occurred, topsoil should be sourced and replaced

and shaped to reduce the recurrence of erosion.

Contractor Construction

Only the designated access routes are to be used to reduce any

unnecessary compaction.

Contractor Construction

Compacted areas are to be ripped to loosen the soil structure. Contractor Construction

The topsoil should be stripped by means of an excavator bucket,

and loaded onto dump trucks.

Contractor Construction

Topsoil is to be stripped when the soil is dry, as to reduce

compaction.

Contractor Construction

The handling of the stripped topsoil will be minimized to ensure

the soil’s structure does not deteriorate significantly

Contractor Construction

Compaction of the removed topsoil must be avoided by

prohibiting traffic on stockpiles.

Contractor Construction

The stockpiles will be vegetated (details contained in

rehabilitation plan) in order to reduce the risk of erosion, prevent

weed growth and to reinstitute the ecological processes within

the soil.

Contractor Construction

Only the designated access routes are to be used to reduce any

unnecessary compaction.

Contractor Construction
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Mitigation: Action/Control Responsibility Timeframe

Compacted areas are to be ripped to loosen the soil structure. Contractor Construction

Place the above cleared vegetation were the topsoil stockpiles

are to be placed.

Contractor Construction

All construction vehicles must adhere to a low speed limit

(40km/h) to avoid collisions with susceptible species such as

snakes and tortoises.

Contractor Construction

Operation

Outside lighting should be designed to minimise impacts on

fauna.

Contractor Before construction

All night-lighting should use low-UV type lights (such as most LEDs),

which do not attract insects. The lights should also be of types

which are directed downward and do not result in large amounts

of light pollution.

Contractor Construction

Fluorescent and mercury vapour lighting should be avoided and

sodium vapor (yellow) lights should be used wherever possible.

Contractor Construction

In order to reduce low intensity noise levels, work areas need to

be effectively screened to reduce or deflect noise. Engineering

controls such as modifications to equipment or work areas to

make it quieter, the acquisition of equipment designed to emit

low noise and vibration, creation of noise barriers, proper

maintenance of tools and equipment must be considered.

Noise from vehicles and powered machinery and equipment on-

site should not exceed the manufacturer’s specifications, based

on the installation of a silencer. Equipment should be regularly

serviced. Attention should also be given to muffler maintenance

and enclosure of noisy equipment.

Contractor Construction

Performance

Indicator

» No disturbance outside of designated work areas.

» Minimised clearing of existing vegetation.

» Vegetation and habitat loss restricted to infrastructure footprint.

» No poaching etc of fauna by construction personnel during construction.

» Removal to safety of fauna encountered during construction

» Low mortality of fauna due to construction machinery and activities

» Topsoil appropriately stored, managed and rehabilitated.

» Limited soil erosion around site.

» No activity in restricted areas.

» Minimal level of soil degradation.

Monitoring » Contractor’s Environmental Officer (EO) to provide supervision and oversight of

vegetation clearing activities within sensitive areas such as near the pan.

» Supervision of all clearing and earthworks.

» Ongoing monitoring of erosion management measures within the site.

» Monthly inspections of sediment control devices by the EO.

» An incident reporting system will be used to record non-conformances to the EMPr.
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OBJECTIVE 6: Minimise the establishment and spread of alien invasive plants

Major factors contributing to invasion by alien invader plants include high disturbance activities and negative

grazing practices. Consequences of this may include:

» Loss of indigenous vegetation;

» Change in vegetation structure leading to change in various habitat characteristics;

» Change in plant species composition;

» Change in soil chemical properties;

» Loss of sensitive habitats;

» Loss or disturbance to individuals of rare, endangered, endemic, and/or protected species;

» Fragmentation of sensitive habitats;

» Change in flammability of vegetation, depending on alien species; and

» Hydrological impacts due to increased transpiration and runoff.

Project Component/s » PV facility.

» Access road.

» Associated infrastructure.

Potential Impact » Invasion of natural vegetation surrounding the site by declared weeds or invasive alien

species.

» Impacts on soil.

» Impact on faunal habitats.

» Degradation and loss of agricultural potential.

Activities/Risk

Sources

» Transport of construction materials to site.

» Movement of construction machinery and personnel.

» Site preparation and earthworks causing disturbance to indigenous vegetation.

» Construction of site access roads.

» Stockpiling of topsoil, subsoil and spoil material.

» Routine maintenance work – especially vehicle movement.

Mitigation:

Target/Objective

» To significantly reduce the presence of weeds and eradicate alien invasive species.

» To avoid the introduction of additional alien invasive plants to the site.

» To avoid distribution and thickening of existing alien plants in the site.

» To complement existing alien plant eradication programs in gradually causing a significant

reduction of alien plant species throughout the site.

Mitigation: Action/Control Responsibility Timeframe

Develop and implement an IAP Control and Eradication

Programme.

Contractor Construction

Avoid creating conditions in which alien plants may become

established:

» Keep disturbance of indigenous vegetation to a minimum.

» Rehabilitate disturbed areas as quickly as possible.

» Do not import soil from areas with alien plants.

Contractor Construction

When alien plants are detected, these must be controlled and

cleared using the recommended control measures for each

Contractor Construction
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Mitigation: Action/Control Responsibility Timeframe

species to ensure that the problem is not exacerbated or does

not re-occur.

Eradicate all weeds and alien invasive plants as far as practically

possible and ensure that material from invasive plants are

adequately destroyed and not further distributed. Continually

monitor the re-emergence of these species and manage

according to the invasive species management plan.

Contractor Construction

Any alien and invasive vegetation removed should be taken to a

registered landfill site to prevent the proliferation of alien and

invasive species

Contractor Construction

The use of herbicides and pesticides and other related

horticultural chemicals should be carefully controlled and only

applied by personnel adequately certified to apply pesticides

and herbicides. It must be ensured that WHO Recommended

Classification of Pesticides by Hazard Class 1a (extremely

hazardous) or 1b (highly hazardous) are not purchased, stored or

used on site along with any other nationally or internationally

similarly restricted/banned products.

Contractor Construction

It is strongly recommended that alien and invasive species be

cleared from the Vlermuisleegte River as part of the proposed

development if either access road Alternative 1 or 2 is

constructed. This clearing should focus on the greater freshwater

network and not only selective areas. If access road Alternative 3

is constructed, alien vegetation control along the access road

should be implemented to prevent the spread thereof into the

identified surrounding pan wetlands.

Contractor Construction

Performance

Indicator

» Low abundance of alien plants. For each alien species: number of plants and aerial cover

of plants within the site and immediate surroundings.

Monitoring » On-going monitoring of area by EO during construction.

» Annual audit of development footprint and immediate surroundings by qualified botanist.

» If any alien invasive species are detected then the distribution of these should be mapped

(GPS co-ordinates of plants or concentrations of plants), number of individuals (whole site

or per unit area), age and/or size classes of plants and aerial cover of plants.

» The results should be interpreted in terms of the risk posed to sensitive habitats within and

surrounding the site.

» The environmental manager/site agent should be responsible for driving this process.

» Reporting frequency depends on legal compliance framework.

OBJECTIVE 7: Minimise impacts on water resources

Project

component/s

» Construction activities

» Storage of dangerous goods.

» Ablution facilities.

» Compaction of soil.
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Potential Impact » Pollutants such as lime-containing (high pH) construction materials such as concrete,

cement, grouts, etc. could be harmful to aquatic biota, particularly during low flows when

dilution is reduced.

» Removal of freshwater habitat.

» Compaction of soils within and surrounding the watercourses.

» Erosion of soils surrounding watercourses.

» Potential proliferation of alien and invasive species within the watercourses.

Activity/risk source » Fuelling, usage and maintenance of construction vehicles.

» Cement batching and usage.

» Labourer using ablution facilities.

» Use of any chemicals or hazardous materials/dangerous goods during construction.

» Development of new access road Alternative 1 within the delineated boundary of the

Vlermuisleegte River.

» Increased hardened surfaces within the GN509 ZoR of the pan wetlands.

Mitigation:

Target/Objective

» Reduce potential loss of habitat and ecological structure

» No incidents related to spills of chemicals and hazardous materials.

» No release of contaminated water in watercourses including streams and pans.

» No misbehaviour of construction workers (i.e. ablution activities, washing).

Mitigation: Action/control Responsibility Timeframe

All watercourses should be demarcated as a no-go area, unless

at authorised footprint areas within the watercourses (such as

access road Alternative 1 within the Vlermuisleegte River)

Contractor Construction

During the construction of the new access road, a buffer of no

more than 5m on either side of the proposed road reserve may

be impacted (if Alternative 1 would be constructed). If any other

access road alternative would be constructed, no construction

activities may occur within the 32m NEMA Zone of Regulation

(ZoR) of the watercourses. These areas must be cordoned off,

and no vehicles or personnel are permitted outside of the

authorised construction area.

Contractor Construction

Contractor laydown areas, and material storage facilities to

remain outside of the Vlermuisleegte river and its 32m NEMA

(ZoR).

Contractor Construction

Implement strict management of all hazardous

materials/dangerous goods used on site. Spilled fuel, oil or

grease is retrieved where possible, and contaminated soil

removed, cleaned and replaced. Contaminated soil to be

collected by the Contractor and disposed of at a waste site

designated for this purpose.

Contractor Construction

Ensure strict management of potential sources of pollution

(hydrocarbons from vehicles and machinery, cement during

construction, etc.). Bunded containment to be provided below

and around any fuel storage containers.

Contractor Construction

Construction equipment is to be checked daily (by Contractor)

to ensure that no fuel spillage takes place from construction

vehicles or machinery.

Contractor Construction

Proper use of ablutions should be strictly enforced. Contractor Construction
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Mitigation: Action/control Responsibility Timeframe

No activities shall be allowed to encroach into identified sensitive

areas in the adjacent conservation area.

Contractor Construction

Any cement mixing should be done within the designated

batching area only and must not be mixed within or near any

watercourses or within the 32m NEMA ZoR

Contractor Construction

Sand, stone and cement are stored in demarcated areas, and

are covered or sealed to prevent wind erosion and resultant

deposition of dust on the surrounding indigenous vegetation.

Contractor Construction

Any excess sand, stone and cement must be removed from site

at the completion of the construction period.

Contractor

Construction

Measures must be put in place to control illegal dumping of

construction waste as this may result in the pollution of surface

water run-off. Furthermore, no pollution of groundwater

resources may occur.

Contractor Construction

Any areas disturbed during the construction phase should be

encouraged to rehabilitate as fast and effective as possible.

Contractor Construction

Compilation of a soil stripping guideline to preserve high value

topsoil for rehabilitation. Also input into the location of stockpiles

away from preferential flow paths.

Contractor Construction

Where possible, reduce the footprint area of exposed ground

during periods of high rainfall. Prioritise vegetation clearing for

the winter months as far as possible.

Contractor Construction

Exposed areas must be ripped and vegetated to increase

surface roughness.

Contractor Construction

Concurrent rehabilitation of the watercourses impacted by the

proposed development activities (with specific reference of

access road Alternative 1) is to take place, and footprint areas

should be minimised as far as possible.

Contractor Construction

Implement groundwater monitoring plan. If the monitoring data

indicates that leakages have occurred, and that the

groundwater system is impacted, an environmental site

assessment needs to be undertaken by an appropriately

qualified and experienced specialist and the necessary

remediation measures taken based on the magnitude of the

impact.

Contractor

Specialist

Construction

Supervision of dewatering process during construction by a

qualified geohydrologist to ensure implementation of an

appropriate pumping rate and pumping schedule; and to

minimise impact extend and magnitude on groundwater

condition.

Contractor

Specialist

Construction

Supervision of excavation and erection of building foundation by

qualified civil engineering team to minimise impact on

groundwater condition.

Contractor Construction

The water purification plant and the use of water during the

construction and operational phases would be monitored, to

ensure than no water enters the Vlermuisleegte River.

Contractor Construction

Surface and storm water run-off needs to be diverted through an

oil/water separator before leaving the site.

Contractor Construction
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Performance

Indicator

» No major preventable spillages are recorded.

Monitoring » Monitor management measures in place for potentially hazardous materials.

OBJECTIVE 8: Appropriate Storm Water Management

The storm water management is covered under the Pre-construction and Construction Phase management,

but aspects thereof will also continue into the Operation Phase. It is important that the engineers and

contractors responsible for the detailed design of the storm water systems take into account the requirements

of this EMPr, as well as the recommendations by the participating specialists.

Project Component/s » Alteration of natural areas into hard surfaces impacting on the local hydrological regime

of the area.

Potential Impact » Poor storm water management and alteration of the hydrological regime.

Activities/Risk

Sources
» Placement of hard engineered surfaces.

Mitigation:

Target/Objective

» Reduce the potential increase in surface flow velocities and the impact on localised

drainage systems.

Mitigation: Action/Control Responsibility Timeframe

Stormwater management around the construction footprint

areas must be considered to ensure that sediment-laden run-off

does not enter the surrounding watercourses. Of specific

mention is the development of access road Alternative 1 and 2

which may potentially impact on the Vlermuisleegte River, and

access road Alternative 3 which may potentially impact on Pan

Wetlands 3 and 8.

Contractor Construction

Any storm water within the site must be handled in a suitable

manner. Contaminated water must not be discharged into the

watercourses.

Contractor and

Engineers

Construction

All roads and other hardened surfaces must have runoff control

features which redirect water flow and dissipate any energy in

the water which may pose an erosion risk.

Contractor Construction

The access road should be permeable to allow for drainage from

the road surface. In this regard, suitable stormwater

management should be implemented to allow for water to drain

from the road without causing erosion.

Contractor Construction

Where discharge of rainwater on roads will be channelled

directly into the natural environment, the application of diffuse

flow measures must be included in the design

Contractor Construction

Storm water control systems must be implemented to reduce

erosion on the project site.

Contractor Construction

New access roads within the site are to be constructed

according to design and contract specifications. The access

Contractor Construction
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Mitigation: Action/Control Responsibility Timeframe

routes must have suitable storm water management plans and

erosion control measures.

Drainage measures must promote the dissipation of storm water

run-off.

Contractor Construction

Any loss/alteration of flow dynamics must be quantified, and

mitigation options to re-introduce water in a safe and

environmentally friendly way must be assessed.

Contractor Construction

Site surface water and wash water must be contained and treated

before reuse or discharge from site

Contractor Construction

Performance

Indicator

» No impacts due to runoff.

» Minimise erosion as far as possible.

» Appropriate storm water management system in place.

Monitoring » Ongoing monitoring of erosion management measures within the site.

» Monthly inspections of sediment control devices by the EO.

» An incident reporting system will be used to record non-conformances to the EMPr.

OBJECTIVE 9: Protection of heritage resources

The red sand covering much of the project site is sterile of archaeological materials with one exception, a

light scatter of artefacts with a few gravel clasts approximately 70m to the east of the Vlermuisleegte River in

the centre of the project site. Other areas where stone artefacts were identified, were areas which also

comprised of gravel. These areas include a low gravel hill approximately 1km to the south of the proposed

development area and along the banks of the Vlermuisleegte River. A buffer of approximately 120m from

the edge of the Vlermuisleegte is recommended to protect all areas considered to be potentially sensitive at

the surface.

The basement rocks in the region are of lava with an outcrop occurring on the project site in the

Vlermuisleegte River. Although the SAHRIS Palaeosensitivity Map indicates the area to be of moderate to high

sensitivity, based on the specialists’ experience from other projects, suggests that the area should be regarded

as of generally low sensitivity with the possibility of small pockets of high sensitivity occurring in places. The

main concern is likely to be the potential occurrence of mammalian remains in solution hollows in the calcrete

or associated with old pan or vlei deposits along drainage lines.

Project Component/s » PV facility.

» Access roads.

» Associated infrastructure.

Potential Impact » Heritage objects or artefacts found on site are inappropriately managed or destroyed.

Activity/Risk Source » Site preparation and earthworks.

» Foundations or plant equipment installation.

» Mobile construction equipment movement on site.

Mitigation:

Target/Objective

» To ensure that any heritage objects found on site are treated appropriately and in

accordance with the relevant legislation.
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Mitigation: Action/control Responsibility Timeframe

Contractors must be informed before construction starts on the

possible types of heritage sites and cultural material they may

encounter and the procedures to follow if they find sites. All staff

should also be familiarised with procedures for dealing with

heritage objects/sites.

Contractor, ESA and

heritage specialist

Duration of contract,

particularly during

excavations

Environmental Officer (EO) to alert workers to the importance of

reporting fossil bones seen on site and to the possibility of

encountering human remains..

EO Construction

Areas required to be cleared during construction must be clearly

marked in the field to avoid unnecessary disturbance of adjacent

areas.

Contractor Construction

A chance find procedure must be developed and implemented

in the event that archaeological or palaeontological resources

are found. In the case where the proposed development

activities bring these materials to the surface, work must cease

and SAHRA must be contacted immediately.

Contractor

Heritage specialist

Construction

Familiarise all staff and contractors with procedures for dealing

with heritage objects/sites.

Heritage Specialist Pre-construction

In the event that fossils resources are discovered during

excavations, immediately stop excavation in the vicinity of the

potential material. Mark (flag) the position and also spoil material

that may contain fossils. Inform the site foreman and the EO. EO

to inform the Developer; the Developer contacts the standby

archaeologist and/or palaeontologist. EO to describe the

occurrence and provide images by email.

Contractor and EO Construction

Performance

Indicator

» No disturbance outside of designated work areas.

» All heritage items located are dealt with as per the legislative guidelines.

Monitoring » Observation of excavation activities by the EO throughout construction phase.

» Supervision of all clearing and earthworks.

» Due care taken during earthworks and disturbance of land by all staff and any heritage

objects found reported.

» Appropriate permits obtained from SAHRA prior to the disturbance or destruction of

heritage sites (if required).

» An incident reporting system will be used to record non-conformances to the EMPr.

OBJECTIVE 10: Management of dust and air emissions

During the construction phase, limited gaseous or particulate emissions are anticipated from exhaust emissions

from construction vehicles and equipment on-site, as well as vehicle entrained dust from the movement of

vehicles on the main and internal access roads.

Project component/s » PV facility.

» Access roads.

» Associated infrastructure.
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Potential Impact » Dust generation and particulates from vehicle movement to and on-site, foundation

excavation, road construction activities, road maintenance activities, temporary

stockpiles, and vegetation clearing affecting the surrounding residents and visibility.

» Release of minor amounts of air pollutants (for example NO2, CO and SO2) from vehicles

and construction equipment.

Activity/risk source » Clearing of vegetation and topsoil.

» Excavation, grading, scraping, levelling, digging, drilling and associated construction

activities.

» Transport of materials, equipment, and components on internal access roads and the

associated increased traffic.

» Vehicle movement on gravel roads.

» Re-entrainment of deposited dust by vehicle movements.

» Wind erosion from topsoil and spoil stockpiles and unsealed roads and surfaces.

» Fuel burning vehicle and construction engines.

Mitigation:

Target/Objective

» To ensure emissions from all vehicles and construction engines are minimised, where

possible, for the duration of the construction phase.

» To minimise nuisance to the community from dust emissions and to comply with workplace

health and safety requirements for the duration of the construction phase.

» Suppression of dust, pollution control and minimise dust generation.

Mitigation: Action/control Responsibility Timeframe

Implement appropriate dust suppression measures on a regular

basis along the gravel access road and on the proposed site.

Contractor Construction

Use of dust suppressants on roads and limit development of new

roads.

Contractor Construction

Areas to be cleared in a progressive manner. Road surfaces and

other infrastructure to be constructed as soon as possible after

vegetation clearing in order to minimise exposed ground

surfaces, specifically roads which carry traffic.

Contractor Construction

Roads must be maintained to a manner that will ensure that

nuisance to the community from dust emissions from road or

vehicle sources is not visibly excessive.

Contractor Construction

The site access road leading into the site should be hard surfaced

for 40 m or more to reduce material carry into Western Arterial

Contractor Construction

Appropriate dust suppressant must be applied on all gravel

roads associated, exposed areas and stockpiles associated to

the project as required to minimise/control airborne dust.

Contractor Duration of contract

Haul vehicles moving outside the construction site carrying

material that can be wind-blown will be covered with suitable

material tarpaulins shade cloth.

Contractor Duration of contract

Ensure that vehicles used to transport sand and building

materials are fitted with tarpaulins or covers.

Contractor Duration of contract

Speed of construction vehicles must be restricted to 40km/hr on

all roads within the site.

Contractor Duration of contract

Dust-generating activities or earthworks may need to be

rescheduled or the frequency of application of dust

control/suppressant increased during periods of high winds if

visible dust is blowing toward nearby residences outside the site.

Contractor Duration of contract
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Mitigation: Action/control Responsibility Timeframe

Disturbed areas must be re-vegetated as soon as practicable in

line with the progression of construction activities.

Contractor Completion of

construction

Vehicles and equipment must be maintained in a road-worthy

condition at all times.

Contractor Duration of contract

All vehicles and containers used for moving waste must

encapsulate the waste, which prevents the waste from causing

odours and from escaping or blowing around the site. This will

also prevent leachate material from spilling out of the containers,

which is hazardous.

Contractor Duration of contract

Should a batching plant be required, this must be enclosed with

shade cloth to reduce the amount of cement particulates/

particles released into the environment.

Contractor Duration of contract

Performance

Indicator

» No complaints from affected residents or community regarding dust or vehicle emissions.

» Visual presence of dust and air quality.

» Dust does not cause health (inhaling, eye irritation) and safety risks (low visibility).

» Dust suppression measures implemented for all heavy vehicles that require such measures

during the construction phase.

» Drivers made aware of the potential safety issues and enforcement of strict speed limits

when they are employed.

» All heavy vehicles equipped with speed monitors before they are used in the construction

phase in accordance with South African vehicle legislation.

» Road worthy certificates in place for all heavy vehicles at outset of construction phase

and up-dated on a monthly basis.

» A complaints register must be maintained, in which any complaints from neighbouring

farmers will be logged, and thereafter complaints will be investigated and, where

appropriate, acted upon.

Monitoring Monitoring must be undertaken to ensure emissions are not exceeding the prescribed levels

via the following methods:

» Immediate reporting by personnel of any potential or actual issues with nuisance dust or

emissions to the Site Manager.

» A complaints register must be maintained, in which any complaints from residents/the

community will be logged, and thereafter complaints will be investigated and, where

appropriate, acted upon.

» An incident register and non-conformance must be used to record incidents and non-

conformances to the EMPr.

» A complaints register must be used to record grievances by the public.

OBJECTIVE 11: Minimise impacts related to traffic management and transportation of equipment and materials

to site

Project Component/s » Delivery of any component required for the construction phase of the facility.

Potential Impact » Impact of heavy construction vehicles on road surfaces, and possible increased risk in

accidents involving people and animals.
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» Traffic congestion, particularly on narrow roads or on road passes where overtaking is not

permitted.

» Deterioration of road pavement conditions (both surfaced and gravel road) due to

abnormal loads.

Activities/Risk Sources » Construction vehicle movement.

» Speeding on local roads.

» Degradation of local road conditions.

» Site preparation and earthworks.

» Foundations or plant equipment installation.

» Transportation of ready-mix concrete to the site.

» Mobile construction equipment movement on-site.

Mitigation:

Target/Objective

» Minimise impact of traffic associated with the construction of the facility on local traffic

volumes, existing infrastructure, property owners, animals, and road users.

» To minimise potential for negative interaction between pedestrians or sensitive users and

traffic associated with the facility construction.

» To ensure all vehicles are roadworthy and all materials/equipment are transported

appropriately and within any imposed permit/licence conditions.

Mitigation: Action/Control Responsibility Timeframe

Compile and implement a construction period traffic

management plan for the site access roads to ensure that no

hazards would result from the increased truck traffic and that

traffic flow would not be adversely impacted.

Contractor Pre-construction

Undertake regular maintenance of gravel roads by the Contractor

during the construction phase.

Contractor Cconstruction

Should abnormal loads have to be transported by road to the site,

a permit must be obtained from the relevant Provincial

Government. Alert traffic authorities well in advance of any heavy

loads that will be transported on local roads and elicit their

assistance in controlling traffic associated with the transportation

of these loads.

Contractor (or

appointed

transportation

contractor)

Pre-construction

Ensure that, at all times, people have access to their properties as

well as to social facilities.

Developer

Contractor

Construction

Limit the need for transportation over long distances by sourcing

as much materials and goods as is feasible from local suppliers.

Contractor Construction

Heavy vehicles used for construction purposes should be

inspected regularly to ensure their road-worthiness.

Contractor Construction

Strict vehicle safety standards should be implemented and

monitored.

Contractor Construction

No deviation from approved transportation routes must be

allowed, unless roads are closed for whatever reason outside the

control of the contractor.

Contractor Construction

Appropriate road management strategies must be implemented

on external and internal roads with all employees and contractors

required to abide by standard road and safety procedures.

Contractor (or

appointed

transportation

contractor)

Construction

Heavy construction vehicles should be restricted to off-peak

periods. Schedule the delivery hours to avoid peak hour traffic,

weekends and evenings and stagger component delivery to site.

Contractor Construction
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Mitigation: Action/Control Responsibility Timeframe

Staff and general trips to the site should occur outside of peak

traffic periods.

Contractor Construction

Any traffic delays expected because of construction traffic must

be co-ordinated with the appropriate authorities.

Contractor Construction

When upgrading, constructing and maintaining the access road

ensure that proper hazard warnings signage and traffic control

mechanisms such as flags men and traffic control barriers,

chevrons and traffic cones separating the road from the worksite

are in place at all times

Contractor Construction

Visible signage must be established at appropriate points warning

of turning traffic and the construction site (all signage to be in

accordance with prescribed standards). Signage must be

appropriately maintained throughout the construction period.

Contractor Construction

Erect temporary road signage on Western Arterial either side of the

site access warning motorists of construction traffic activity in order

to enhance road safety during construction.

Contractor Construction

All vehicles of the contractor travelling on public roads must

adhere to the specified speed limits and all drivers must be in

possession of an appropriate valid driver’s license.

Contractor Construction

All construction vehicles must remain on properly demarcated

roads. No off-road driving to be allowed.

Contractor Construction

Implement penalties for reckless driving for the drivers of heavy

vehicles as a way to enforce compliance to traffic rules.

Contractor Construction

Staff and general trips must occur outside of peak traffic periods. Contractor Construction

The contractors must ensure that there is a dedicated access and

an access control point to the site.

Contractor Construction

Provide clearly defined roadway, parking and pedestrian

walkway areas within the site with adequate lighting

Contractor Construction

Partner with local municipalities and other prominent users of the

local roads to upgrade them to meet the required capacity and

intensity of the vehicles related to the planned construction

activities.

Contractor Construction

Provide public transportation service for workers in order to reduce

congestion on roads.

Contractor Construction

All construction vehicles must be road worthy. Contractor Construction

All construction vehicle drivers must have the relevant licenses of

the use of the vehicles and need to strictly adhere to the rules of

the road.

Contractor Construction

Heavy construction vehicles should be restricted to off-peak

periods.

Contractor Construction

Abnormal load vehicles require specific permit for transporting

loads, and require liaison with relevant road authorities to ensure

route suitability.

Contractor Construction

Erect temporary road signage on Western Arterial either side of the

site access warning motorists of construction traffic activity in order

to enhance road safety during construction.

Contractor Construction

Provide flagmen at the access when accommodating abnormal

load vehicles.

Contractor Construction
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Mitigation: Action/Control Responsibility Timeframe

The site access road leading into the site should be hard surfaced

for 40 m or more to reduce material carry into Western Arterial.

Contractor Construction

Road signage and road markings in the vicinity of the site should

be well maintained to enhance road safety.

Contractor Construction

On-site parking and safe turn-around facilities should be provided

for private vehicles and for buses and mini-buses transporting

workers to and from site.

Contractor Construction

Provide clearly defined roadway, parking and pedestrian

walkway areas with adequate lighting

Contractor Construction

The access security gate and guardhouse should be set back at

least 40 m from Western Arterial to accommodate vehicles

stacking outside the gate, and protocols need to be in place to

obviate vehicles stacking into Western Arterial whilst ensuring site

safety and security requirements are met.

Contractor Construction

Performance

Indicator

» Vehicles keeping to the speed limits.

» Vehicles are in good working order and safety standards are implemented.

» Local residents and road users are aware of vehicle movements and schedules.

» No construction traffic related accidents are experienced.

» Local road conditions and road surfaces are up to standard.

» Complaints of residents are not received (e.g. concerning the speeding of heavy

vehicles).

Monitoring » Developer and or appointed EO must monitor indicators listed above to ensure that they

have been implemented.

OBJECTIVE 12: Appropriate handling and management of waste

The construction of the Hyperion Solar Development 2 will involve the generation of various wastes. In order

to manage the wastes effectively, guidelines for the assessment, classification, and management of wastes,

along with industry principles for minimising construction wastes must be implemented. The main wastes

expected to be generated by the construction activities include:

» general solid waste

» hazardous waste

» inert waste (rock and soil)

» liquid waste (including grey water and sewage)

Project Component/s » PV facility.

» Access roads.

» Associated infrastructure.

Potential Impact » Inefficient use of resources resulting in excessive waste generation.

» Litter or contamination of the site or water through poor waste management practices.

Activity/Risk Source » Packaging.

» Other construction wastes.

» Hydrocarbon use and storage.

» Spoil material from excavation, earthworks and site preparation.
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Mitigation:

Target/Objective

» To comply with waste management legislation.

» To minimise production of waste.

» To ensure appropriate waste storage and disposal.

» To avoid environmental harm from waste disposal.

» A waste manifests should be developed for the ablutions showing proof of disposal of

sewage at appropriate water treatment works.

Mitigation: Action/Control Responsibility Timeframe

Construction method and materials should be carefully considered

in view of waste reduction, re-use, and recycling opportunities.

Contractor Duration of contract

Construction contractors must provide specific detailed waste

management plans to deal with all waste streams.

Contractor Duration of contract

Ensure that no litter, refuse, wastes, rubbish, rubble, debris and

builders wastes generated on the premises be placed, dumped or

deposited on adjacent/surrounding properties, and that the waste

is disposed of at dumping site as approved by the Council.

Contractor Duration of contract

Waste disposal at the construction site must be avoided by

separating and trucking out of waste.

Contractor Construction

Specific areas must be designated on-site for the temporary

management of various waste streams, i.e. general refuse,

construction waste (wood and metal scrap), and contaminated

waste as required. Location of such areas must seek to minimise the

potential for impact on the surrounding environment, including

prevention of contaminated runoff, seepage, and vermin control.

Contractor Duration of contract

Where practically possible, construction and general wastes on-site

must be reused or recycled. Bins and skips must be available on-site

for collection, separation, and storage of waste streams (such as

wood, metals, general refuse etc.).

Contractor Duration of contract

Disposal of waste must be in accordance with relevant legislative

requirements, including the use of licensed contractors.

Contractor Duration of contract

Uncontaminated waste must be removed at least weekly for

disposal, if feasible; other wastes must be removed for recycling/

disposal at an appropriate frequency.

Contractor Duration of contract

Hydrocarbon waste must be contained and stored in sealed

containers within an appropriately bunded area and clearly

labelled.

Contractor Duration of contract

Waste must be kept to a minimum and must be transported by

approved waste transporters to sites designated for their disposal.

Contractor Duration of contract

No liquid waste, including grey water, may be discharged into any

water body or drainage line. All sewage disposal to take place at

a registered and operational wastewater treatment works. Slips of

disposal to be retained as proof of responsible disposal.

Contractor Maintenance:

duration of contract

within a particular

area

All liquid wastes should be contained in appropriately sealed

vessels/ponds within the footprint of the development, and be

disposed of at a designated waste management facility after use.

Contractor Duration of contract

Ensure compliance with all national, regional and local legislation

with regard to the storage, handling and disposal of hydrocarbons,

chemicals, solvents and any other harmful and hazardous

substances and materials. The onus is on the Contractor to identify

Contractor During and post

construction.
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Mitigation: Action/Control Responsibility Timeframe

and interpret the applicable legislation. Hazardous waste to be

disposed of at a registered landfill site.

Documentation (waste manifest) must be maintained detailing the

quantity, nature, and fate of any regulated waste. Waste disposal

records must be available for review at any time.

Contractor Duration of contract

SABS approved spill kits to be available and easily accessible. Contractor Duration of contract

Regularly serviced chemical toilet facilities and/or septic tank must

be used to ensure appropriate control of sewage.

Contractor Duration of contract

Daily inspection of all chemical toilets and septic tanks must be

performed by environmental representatives on site.

Contractor Duration of contract

In the event where sewage is discharged into the environment, all

contaminated vegetation/ rock and soil must be removed

immediately and treated as hazardous waste.

Contractor Duration of

construction

Ensure that the below ground storage of the septic tank can

withstand the external forces of the surrounding pressure. The area

above the tank must be demarcated to prevent any vehicles or

heavy machinery from driving around the tank.

Contractor Duration of

construction

Under no circumstances may waste be burnt on site. Contractor Duration of

construction

Where a registered waste site is not available close to the

construction site, provide a method statement with regard to waste

management.

Contractor Duration of

construction

Waste manifests must be provided for all waste streams generated

on site, and must be kept on site.

Contractor Duration of

construction

Implement an integrated waste management approach that is

based on waste minimisation and incorporates reduction, recycling,

re-use and disposal where appropriate. Where solid waste is

disposed of, such disposal shall only occur at a landfill licensed in

terms of section 20(b) of the National Environmental Management

Waste Act, 2008 (Act 59 of 2008).

Contractor Duration of

construction

Upon the completion of construction, the area must be cleared of

potentially polluting materials. Spoil stockpiles must also be

removed and appropriately disposed of or the materials re-used for

an appropriate purpose.

Contractor Completion of

construction

Upon the completion of construction, all sanitation facilities

(including chemical toilets) must be removed, as well as the

associated waste to be disposed of at a registered waste disposal

site.

Contractor Completion of

construction

Litter generated by the construction crew must be collected in

rubbish bins and disposed of weekly, or at an appropriate

frequency, at registered waste disposal sites.

Contractor Duration of

construction

All building rubble, solid and liquid waste etc. generated during the

construction activities must be disposed of as necessary at an

appropriately licensed refuse facility.

Contractor Duration of

construction

Ensure that no refuse wastes are burnt on the premises or on

surrounding premises. No fires will be allowed on site.

Contractor Duration of

construction
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Mitigation: Action/Control Responsibility Timeframe

Ensure that no litter, refuse, wastes, rubbish, rubble, debris and

builders wastes generated on the premises be placed, dumped or

deposited on adjacent/surrounding properties during or after the

construction period of the project and that the waste is disposed of

at dumping site as approved by the Council.

Contractor Duration of

construction

Performance

Indicator

» No complaints received regarding waste on site or indiscriminate dumping.

» Internal site audits ensuring that waste segregation, recycling and reuse is occurring

appropriately.

» Provision of all appropriate waste manifests for all waste streams.

Monitoring » Observation and supervision of waste management practices throughout construction

phase.

» Waste collection will be monitored on a regular basis.

» Waste documentation completed.

» Proof of disposal of sewage at an appropriate wastewater treatment works.

» A complaints register will be maintained, in which any complaints from the community

will be logged. Complaints will be investigated and, if appropriate, acted upon.

» An incident reporting system will be used to record non-conformances to the EMPr.

OBJECTIVE 13: Appropriate handling and storage of chemicals, hazardous substances

The construction phase may involve the storage and handling of a variety of chemicals including adhesives,

abrasives, oils and lubricants, paints and solvents.

Project Component/s » Laydown areas.

» Subcontractors’ camps.

» Temporary hydrocarbon and chemical storage areas.

Potential Impact » Release of contaminated water from contact with spilled chemicals.

» Generation of contaminated wastes from used chemical containers.

» Soil pollution.

Activity/Risk Source » Vehicles associated with site preparation and earthworks.

» Construction activities of area and linear infrastructure.

» Hydrocarbon spills by vehicles and machinery during levelling, vegetation clearance and

transport of workers, materials and equipment and fuel storage tanks.

» Accidental spills of hazardous chemicals.

» Polluted water from wash bays and workshops.

» Pollution from concrete mixing.

Mitigation:

Target/Objective

» To ensure that the storage and handling of chemicals and hydrocarbons on-site does not

cause pollution to the environment or harm to persons.

» To ensure that the storage and maintenance of machinery on-site does not cause

pollution of the environment or harm to persons.

» Prevent and contain hydrocarbon leaks.

» Undertake proper waste management.

» Store hazardous chemicals safely in a bunded area.
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Mitigation: Action/Control Responsibility Timeframe

Implement an emergency preparedness plan during the

construction phase.

Contractor Duration of Contract

Any liquids stored on site, including fuels and lubricants, should be

stored in accordance with applicable legislation.

Contractor Duration of Contract

Spill kits must be made available on-site for the clean-up of spills

and leaks of contaminants.

Contractor Duration of contract

Losses of fuel and lubricants from the oil sumps and steering racks

of vehicles and equipment must be contained using a drip tray

with plastic sheeting filled with absorbent material when not

parked on hard standing.

Contractor Construction

Establish an appropriate Hazardous Stores which is in accordance

with the Hazardous Substance Amendment Act, No. 53 of 1992.

This should include but not be limited to:

» Designated area;

» All applicable safety signage;

» Firefighting equipment;

» Enclosed by an impermeable bund;

» Protected from the elements,

» Lockable;

» Ventilated; and

» Has adequate capacity to contain 110% of the largest

container contents.

Contractor Duration of Contract

Corrective action must be undertaken immediately if a complaint

is made, or potential/actual leak or spill of polluting substance

identified. This includes stopping the contaminant from further

escaping, cleaning up the affected environment as much as

practically possible and implementing preventive measures.

Where required, a NEMA Section 30 report must be submitted to

DEA within 14 days of the incident.

Contractor Duration of contract

In the event of a major spill or leak of contaminants, the relevant

administering authority must be immediately notified as per the

notification of emergencies/incidents.

Contractor Duration of contract

Spilled concrete must be cleaned up as soon as possible and

disposed of at a suitably licensed waste disposal site. Check

vehicles and machinery daily for oil, fuel and hydraulic fluid leaks

and undertake regular high standard maintenance on vehicles.

Contractor Duration of contract

Accidental spillage of potentially contaminating liquids and solids

must be cleaned up immediately in line with procedures by

trained staff with the appropriate equipment.

Contractor Duration of contract

Any contaminated/polluted soil removed from the site must be

disposed of at a licensed hazardous waste disposal facility.

Contractor Duration of contract

Routine servicing and maintenance of vehicles must not to take

place on-site (except for emergencies). If repairs of vehicles must

take place, an appropriate drip tray must be used to contain any

fuel or oils.

Contractor Duration of contract

All stored fuels to be maintained within an appropriate bund and

on a sealed surface as per the requirements of SABS 089:1999 Part

1 and any relevant by-laws.

Contractor Duration of contract
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Mitigation: Action/Control Responsibility Timeframe

Fuel storage areas must be inspected regularly to ensure bund

stability, integrity, and function.

Contractor Duration of contract

Construction machinery must be stored in an appropriately

sealed area.

Contractor Duration of contract

Oily water from bunds at the substation must be removed from

site by licensed contractors.

Contractor Duration of contract

The storage of flammable and combustible liquids such as oils will

be in designated areas which are appropriately bunded, and

stored in compliance with Material Safety Data Sheets (MSDS)

files.

Contractor Duration of contract

Any storage and disposal permits/approvals which may be

required must be obtained, and the conditions attached to such

permits and approvals will be compiled with.

Contractor Duration of contract

Transport of all hazardous substances must be in accordance

with the relevant legislation and regulations.

Contractor Duration of contract

The sediment control and water quality structures used on-site

must be monitored and maintained in an operational state at all

times.

Contractor Duration of contract

An effective monitoring system must be put in place to detect

any leakage or spillage of all hazardous substances during their

transportation, handling, installation and storage.

Contractor Construction

Precautions must be in place to limit the possibility of oil and other

toxic liquids from entering the soil or clean stormwater system.

Contractor Construction

As much material must be pre-fabricated and then transported

to site to avoid the risks of contamination associated with mixing,

pouring and the storage of chemicals and compounds on site.

Contractor Construction

All chemicals and toxicants used during construction must be

stored in bunded areas.

Contractor Construction

All machinery and equipment should be inspected regularly for

faults and possible leaks, these should be serviced off-site (pre-

use inspection).

Contractor Construction

All servicing and re-fuelling of machines and equipment must

either take place off-site, or in controlled and bunded working

areas.

Contractor Construction

Have appropriate action plans on site, and training for contactors

and employees in the event of spills, leaks and other potential

impacts to the aquatic systems. All waste generated on-site

during construction must be adequately managed.

Contractor Construction

Should a chemical spill take place, an aquatic ecologist must be

contracted to identify the extent of the impact and assist with

additional mitigation measures.

Contractor Construction

Minimise fuels and chemicals stored on site. Contractor Construction

Install bunds on storage areas and take other precautions to

reduce the risk of spills.

Contractor Construction

Implement a contingency plan to handle spills, so that

environmental damage is avoided.

Contractor Construction

No refueling, servicing of plant/equipment or chemical

substance storage allowed outside of designated areas.

Contractor Construction
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Mitigation: Action/Control Responsibility Timeframe

Drip trays should be used during al fuel/chemical dispensing. Contractor Construction

Drip trays to be placed beneath standing machinery/plant. Contractor Construction

In the case of petrochemical spillages, the spill should be

collected immediately and stored in a designated area until it

can be disposed of in accordance with the Hazardous Chemical

Substances Regulations, 1995 (Regulation 15).

Contractor Construction

Mitigation includes a regional (industrial area-wide) emergency

response plan with involvement by the local authorities as well as

alarms and communication systems which allow for fast and

effective communication to neighbouring facilities such as the

Mondi facility to the north. The area around the site is sparsely

populated, so any impact would not be experienced by a large

number of people.

Contractor Construction

Performance

Indicator

» No chemical spills outside of designated storage areas.

» No water or soil contamination by spills.

» No complaints received regarding waste on site or indiscriminate dumping.

» Safe storage of hazardous chemicals.

» Proper waste management.

Monitoring » Observation and supervision of chemical storage and handling practices and vehicle

maintenance throughout construction phase.

» A complaints register must be maintained, in which any complaints from the community

will be logged.

» An incident reporting system will be used to record non-conformances to the EMPr.

» On-going visual assessment to detect polluted areas and the application of clean-up and

preventative procedures.

» Monitor hydrocarbon spills from vehicles and machinery during construction continuously

and record volume and nature of spill, location and clean-up actions.

» Monitor maintenance of drains and intercept drains weekly.

» Analyse soil samples for pollution in areas of known spills or where a breach of

containment is evident when it occurs.

» Records of accidental spills and clean-up procedures and the results thereof must be

audited on an annual basis by the ECO.

» Records of all incidents that caused chemical pollution must be kept and a summary of

the results must be reported to management annually.

OBJECTIVE 14: Effective management of concrete batching plants

Concrete is required during the construction of the PV facility. In this regard there could be a need to establish

a batching plant within the site. Turbid and highly alkaline wastewater, dust emissions and noise are the key

potential impacts associated with concrete batching plants. Concrete batching plants, cement, sand and

aggregates can produce dust. Potential pollutants in batching plant wastewater and storm water include

cement, sand, aggregates, chemical additive mixtures, fuels and lubricants.
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Project component/s » Batching plant.

» Storm water system.

Potential Impact » Dust emissions.

» Release of contaminated water.

» Generation of contaminated wastes from used chemical containers.

» Inefficient use of resources resulting in excessive waste generation.

Activity/risk source » Operation of the batching plant.

» Packaging and other construction wastes.

» Hydrocarbon use and storage.

Mitigation:

Target/Objective

» To ensure that the operation of the batching plant does not cause pollution to the

environment or harm to persons.

Mitigation: Action/control Responsibility Timeframe

Concrete batching plants should be sited such that impacts on

the environment or the amenity of the local community from

noise, odour or polluting emissions are minimised.

Contractor Construction phase

Concrete batching plants should be sited away from identified

sensitive areas.

Contractor Construction phase

Where there is a regular movement of vehicles, access and exit

routes for heavy transport vehicles should be planned to

minimise noise and dust impacts on the environment.

Contractor Construction phase

Good maintenance practices must be implemented, including

regular sweeping to prevent dust build-up.

Contractor Construction phase

The prevailing wind direction should be considered to ensure

that bunkers and conveyors are sited in a sheltered position to

minimise the effects of the wind.

Contractor Construction phase

Aggregate material should be delivered in a damp condition,

and water sprays or a dust suppression agent should be correctly

applied to reduce dust emissions and reduce water usage.

Contractor Construction phase

Process wastewater collected from the entire batching plant

area should be diverted to an impervious settling tank or pond.

Water should be reused in the concrete batching process,

where possible.

Contractor Construction phase

A contaminated storm water system must be specifically

designed for the batching plant to ensure effective control of

contaminated storm water originating from the batching plant

and prevent contamination to the surrounding environment.

Contractor Construction phase

Where possible, waste concrete should be used for construction

purposes at the batching plant or project site.

Contractor Construction phase

Artificial wind barriers must be installed around the batching

plant to minimise air, land and water pollution. Wind barriers

must enclose the entire batching plant and not allow fly ash and

other dusts from moving through the barrier. The artificial barrier

must be maintained daily for any defects and corrected when

necessary.

Contractor Pre-construction/

construction

The concrete wash bay structure must be constructed in a

double brick arrangement or be reinforced to maintain its

integrity throughout operation.

Contractor Construction phase
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Performance

Indicator

» No complaints regarding dust

» No water or soil contamination by chemical spills

» No complaints received regarding waste on site or indiscriminate dumping

Monitoring » Observation and supervision of chemical storage and handling practices and vehicle

maintenance throughout construction phase.

» A complaints register will be maintained, in which any complaints from the community will

be logged. Complaints will be investigated and, if appropriate, acted upon.

» An incident and non-conformance register will be used to record incidents and non-

conformances to the EMPr.

» The appointed ECO must monitor indicators listed above to ensure that they have been

met for the construction phase.

6.3 Detailing Method Statements

OBJECTIVE 15: Ensure all construction activities are undertaken with the appropriate level of environmental

awareness to minimise environmental risk

The environmental specifications are required to be underpinned by a series of Method Statements, within

which the Contractors and Service Providers are required to outline how any identified environmental risks will

practically be mitigated and managed for the duration of the contract, and how specifications within this

EMPr will be met. That is, the Contractor will be required to describe how specified requirements will be

achieved through the submission of written Method Statements to the Site Manager and ECO.

A Method Statement is defined as “a written submission by the Contractor in response to the environmental

specification or a request by the Site Manager, setting out the plant, materials, labour and method the

Contractor proposes using to conduct an activity, in such detail that the Site Manager is able 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 must cover applicable details with regard to:

» Responsible person/s;

» Construction procedures;

» Materials and equipment to be used;

» Getting the equipment to and from site;

» How the equipment/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 Site Manager.

Method Statements must be compiled for all activities which affect any aspect of the environment and should

be applied consistently to all activities. Specific areas to be addressed in the method statement: pre, during

and post construction include:
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» Site establishment (which explains all activities from induction training to offloading, construction

sequence for site establishment and the different amenities and to be established etc. Including a site

camp plan indicating all of these).

» Preparation of the site (i.e. clearing vegetation, compacting soils and removing existing infrastructure and

waste).

» Soil management/stockpiling and erosion control.

» Excavations and backfilling procedure.

» Stipulate norms and standards for water supply and usage (i.e.: comply strictly to licence and legislation

requirements and restrictions).

» Storm water method statement.

» Ablution facilities (placement, maintenance, management and servicing).

» Solid Waste Management:

∗ Description of the waste storage facilities (on site and accumulative).

∗ Placement of waste stored (on site and accumulative).

∗ Management and collection of waste process.

∗ Recycle, re-use and removal process and procedure.

» Liquid waste management.

» Design, establish, maintain and operate suitable pollution control facilities necessary to prevent discharge

of water containing polluting matter or visible suspended materials into the surrounding environment.

Should grey water (i.e. water from basins, showers, baths, kitchen sinks etc.) need to be disposed of, link

into an existing facility where possible. Where no facilities are available, grey water runoff must be

controlled to ensure no seepage into the surrounding environment occurs.

» Dust and noise pollution:

∗ Describe the necessary measures to ensure that noise from construction activities is maintained within

lawfully acceptable levels.

∗ Procedure to control dust at all times on the site, access roads and spoil sites (dust control shall be

sufficient so as not to have significant impacts in terms of the biophysical and social environments).

These impacts include visual pollution, decreased safety due to reduced visibility, negative effects

on human health and the ecology due to dust particle accumulation.

» Hazardous substance storage (ensure compliance with all national, regional and local legislation with

regard to the storage of oils, fuels, lubricants, solvents, wood treatments, bitumen, cement, pesticides and

any other harmful and hazardous substances and materials. South African National Standards apply).

∗ Lists of all potentially hazardous substances to be used.

∗ Appropriate handling, storage and disposal procedures.

∗ Prevention protocol of accidental contamination of soil at storage and handling areas.

∗ All storage areas, (i.e. for harmful substances appropriately bunded with a suitable collection point

for accidental spills must be implemented and drip trays underneath dispensing mechanisms

including leaking engines/machinery).

» Fire prevention and management measures on site.

» Fauna and flora protection process on and off site (i.e. removal to reintroduction or replanting, if

necessary).

∗ Rehabilitation, re-vegetation process and bush clearing.

» Incident and accident reporting protocol.

» General administration.

» Designate access road and the protocols while roads are in use.

» Requirements on gate control protocols.
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The Contractor may not commence the activity covered by the Method Statement until it has been

approved by the Site Manager (with input from the ECO), except in the case of emergency activities and

then only with the consent of the Site Manager. Approval of the Method Statement will not absolve the

Contractor from their obligations or responsibilities in terms of their contract. Failure to submit a method

statement may result in suspension of the activity concerned until such time as a method statement has been

submitted and approved.

6.4 Awareness and Competence: Construction Phase

OBJECTIVE 16: To ensure all construction personnel have the appropriate level of environmental awareness

and competence to ensure continued environmental due diligence and on-going minimisation of

environmental harm

To achieve effective environmental management, it is important that all personnel involved in the project are

aware of the responsibilities in terms of the relevant environmental legislation and the contents of this EMPr.

The ECO is responsible for monitoring compliance pre, during and post construction. The contractor is

responsible for informing employees and sub-contractors of their environmental obligations in terms of the

environmental specifications, and for ensuring that employees are adequately experienced and properly

trained in order to execute the works in a manner that will minimise environmental impacts.

The Contractors obligations in this regard include the following:

» All Employees must have a basic understanding of the key environmental features of the construction site

and the surrounding environment. This includes the discussion/explanation of site environmental matters

during toolbox talks.

» The content and requirements of Method Statements are to be clearly explained to all plant operators

and general workers. All staff acting in a supervisory capacity are to have copies of the relevant Method

Statements and be aware of the contents thereof.

» Ensuring that a copy of the EMPr is readily available on-site, and that all senior site staff are aware of the

location and have access to the document. Senior site staff will be familiar with the requirements of the

EMPr and the environmental specifications as they apply to the construction of the facility.

» Ensuring that, prior to commencing any site works, all employees and sub-contractors have attended an

Environmental Awareness Training session. The training session must provide the site staff with an

appreciation of the project's environmental requirements, and how they are to be implemented.

∗ Records must be kept of those that have completed the relevant training.

∗ Training should be done either in a written or verbal format but must be appropriate for the receiving

audience.

∗ Refresher sessions must be held to ensure the contractor staff are aware of their environmental

obligations as practically possible.

» All sub-contractors must have a copy of the EMPr and sign a declaration/ acknowledgement that they

are aware and familiar with the contents and requirements of the EMPr and that they will conduct work

in such a manner as to ensure compliance with the requirements of the EMPr.

» Contractors and main sub-contractors should have a basic training in the identification of archaeological

sites/objects, and protected flora and fauna that may be encountered on the site.

» Awareness of any other environmental matters, which are deemed to be necessary by the ECO.
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» Ensuring that employee information posters, outlining the environmental “do’s” and “don’ts” (as per the

environmental awareness training course) are erected at prominent locations throughout the site.

Therefore, prior to the commencement of construction activities on site and before any person commences

with work on site thereafter, adequate environmental awareness and responsibility are to be appropriately

presented to all staff present onsite, clearly describing their obligations towards environmental controls and

methodologies in terms of this EMPr. This training and awareness will be achieved in the following ways:

6.4.1 Environmental Awareness and Induction Training

The EO, in consultation with the contractor, shall ensure that all construction workers receive an induction

presentation, as well as on-going environmental education and awareness, on the importance and

implications of the EMPr and the environmental requirements it prescribes. The presentation shall be

conducted, as far as is possible, in the employees’ language of choice. The contractor should provide a

translator from their staff for the purpose of translating should this be necessary.

As a minimum, induction training should include:

» Explanation of the importance of complying with the EMPr;

» Explanation of the importance of complying with the Environmental Authorisation;

» Discussion of the potential environmental impacts of construction activities;

» Awareness regarding sensitivities on the site, including sensitive plant species (including the use of visual

aids and on-site identification);

» The benefits of improved personal performance;

» Employees’ roles and responsibilities, including emergency preparedness (this should be combined with

this induction, but presented by the contractor’s Health and Safety Representative);

» Explanation of the mitigation measures that must be implemented when carrying out their activities;

and

» Explanation of the specifics of this EMPr and its specification (no-go areas, etc.).

Environmental Awareness Training must take the form of an on-site talk and demonstration by the EO/ECO

before the commencement of site establishment and construction on site. The education/awareness

programme should be aimed at all levels of management and construction workers within the contractor

team. A record of attendance of this training must be maintained by the EO/ECO on site. Proof of awareness

training should be kept on record. Environmental induction training must be presented to all persons who are

to work on the site – be it for short or long durations; Contractor’s or Engineer’s staff; administrative or site staff;

sub-contractors or visitors to site.

This induction training should be undertaken by the Contractor’s Environmental Officer and should include

discussing Hyperion Solar Development (Pty) Ltd’s environmental policy and values, the function of the EMPr

and Contract Specifications and the importance and reasons for compliance to these. The induction training

must highlight overall do’s and don’ts on site and clarify the repercussions of not complying with these. The

non-conformance reporting system must be explained during the induction as well. Opportunity for questions

and clarifications must form part of this training. A record of attendance of this training must be maintained

by the EO/ECO on site.
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6.4.2 Toolbox Talks

Toolbox talks should be held on a scheduled and regular basis (at least twice a month) where foremen,

environmental and safety representatives of different components of the works and sub-consultants hold talks

relating to environmental practices and safety awareness on site. These talks should also include discussions

on possible common incidents occurring on site and ones recommended by the on site EO and the

prevention of reoccurrence thereof. Records of attendance and the awareness talk subject must be kept on

file.

6.5 Monitoring Programme: Construction Phase

OBJECTIVE 17: To monitor the performance of the control strategies employed against environmental

objectives and standards

A monitoring programme must be in place not only to ensure conformance with the EMPr, but also to monitor

any environmental issues and impacts which have not been accounted for in the EMPr that are, or could

result in significant environmental impacts for which corrective action is required. The period and frequency

of monitoring will be stipulated by the Environmental Authorisation (once issued). Where this is not clearly

dictated, the Developer will determine and stipulate the period and frequency of monitoring required in

consultation with relevant stakeholders and authorities. The Technical Director/ Project Manager will ensure

that the monitoring is conducted and reported.

The aim of the monitoring and auditing process would be to monitor the implementation of the specified

environmental specifications, in order to:

» Monitor and audit compliance with the prescriptive and procedural terms of the environmental

specifications

» Ensure adequate and appropriate interventions to address non-compliance

» Ensure adequate and appropriate interventions to address environmental degradation

» Provide a mechanism for the lodging and resolution of public complaints

» Ensure appropriate and adequate record keeping related to environmental compliance

» Determine the effectiveness of the environmental specifications and recommend the requisite changes

and updates based on audit outcomes, in order to enhance the efficacy of environmental management

on site

» Aid in communication and feedback to authorities and stakeholders

All documentation e.g. audit/monitoring/compliance reports and notifications, required to be submitted to

the DEA in terms of the Environmental Authorisation, must be submitted to the Director: Compliance

Monitoring of the Department.

Records relating to monitoring and auditing must be kept on site and made available for inspection to any

relevant and competent authority in respect of this development.
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6.5.1. Non-Conformance Reports

All supervisory staff including Foremen, Engineers, and the ECO must be provided the means to be able to

submit non-conformance reports to the Site Manager. Non-conformance reports will describe, in detail, the

cause, nature and effects of any environmental non-conformance by the Contractor.

The non-conformance report will be updated on completion of the corrective measures indicated on the

finding sheet. The report must indicate that the remediation measures have been implemented timeously

and that the non-conformance can be closed-out to the satisfaction of the Site Manager and ECO.

6.5.2. Monitoring Reports

A monitoring report will be compiled by the ECO on a monthly basis and must be submitted to the Director:

Compliance Monitoring at DEA for their records. This report should include details of the activities undertaken

in the reporting period, any non-conformances or incidents recorded, corrective action required, and details

of those non-conformances or incidents which have been closed out. The contractor must ensure that all

waste manifests are provided to the ECO on a monthly basis in order to inform and update the DEA regarding

waste related activities.

6.5.3. Audit Reports

The holder of the Environmental Authorisation must, for the period during which the Environmental

Authorisation and EMPr remain valid, ensure that project compliance with the conditions of the Environmental

Authorisation and the EMPr are audited, and that the audit reports are submitted to the Director: Compliance

Monitoring of the DEA.

An environmental internal audit must be conducted and submitted every 3 months and an external audit

must be conducted once a year. An annual audit report must be compiled and submitted to DEA until the

completion of the construction and rehabilitation. This report must be compiled in accordance with Appendix

7 of the EIA Regulations, 2014, as amended, and indicate the date of the audit, the name of the auditor and

the outcome of the audit in terms of compliance with the environmental authorisation conditions and the

requirements of the EMPr.

6.5.4. Final Audit Report

A final environmental audit report must be compiled by an independent auditor and be submitted to DEA

upon completion of the construction and rehabilitation activities. The report must be submitted within 30 days

of completion of rehabilitation activities. This report must indicate the date of the audit, the name of the

auditor and the outcome of the audit in terms of compliance with the environmental authorisation conditions

and the requirements of the EMPr.
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CHAPTER 7: MANAGEMENT PROGRAMME: REHABILITATION

Overall Goal: Undertake the rehabilitation measures in a way that:

» Ensures rehabilitation of disturbed areas following the execution of the works, such that residual

environmental impacts are remediated or curtailed.

7.1. Objectives

In order to meet this goal, the following objective, actions and monitoring requirements are relevant:

OBJECTIVE 1: Ensure appropriate rehabilitation of disturbed areas such that residual environmental impacts

are remediated or curtailed

Areas requiring rehabilitation will include all areas disturbed during the construction phase and that are not

required for regular operation and maintenance operations. Rehabilitation should be undertaken in an area

as soon as possible after the completion of construction activities within that area.

Project Component/s » Construction camps.

» Laydown areas.

» Access roads.

» Ancillary buildings.

Potential Impact » Environmental integrity of the site undermined resulting in reduced visual aesthetics,

erosion and increased runoff, and the requirement for on-going management

intervention.

Activity/Risk Source » Temporary construction areas.

» Temporary access roads/tracks.

» Other disturbed areas/footprints.

Mitigation:

Target/Objective

» Ensure and encourage site rehabilitation of disturbed areas.

» Ensure that the site is appropriately rehabilitated following the execution of the works, such

that residual environmental impacts (including erosion) are remediated or curtailed.

Mitigation: Action/Control Responsibility Timeframe

Implement an appropriate Revegetation and Rehabilitation

Plan.

Contractor Following execution of

the works

All temporary facilities, equipment, and waste materials must be

removed from site as soon as construction is completed.

Contractor Following execution of

the works

All temporary fencing and danger tape must be removed once

the construction phase has been completed.

Contractor Following completion of

construction activities in

an area

Laydown areas and construction camps are to be checked for

spills of substances such as oil, paint, etc. Any spills recorded

must be cleaned up and the contaminated soil appropriately

disposed of.

Contractor Following completion of

construction activities in

an area
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Mitigation: Action/Control Responsibility Timeframe

All voids must be backfilled. Any gullies or dongas must also be

backfilled.

Contractor Following completion of

construction activities in

an area

Where disturbed areas are not to be used during the operation

of the PV facility, these areas must be rehabilitated/re-

vegetated with appropriate natural indigenous vegetation

and/or local seed mix. A seed mix must be applied to

rehabilitated and bare areas. No exotic plants must be used for

rehabilitation purposes. No grazing must be permitted to allow

for the recovery of the area.

Contractor in

consultation with

rehabilitation specialist

Following completion of

construction activities in

an area

The area must be shaped to a natural topography. Trees (or

vegetation stands) removed must be replaced.

Contractor Following completion of

construction activities in

an area

Attenuation ponds mimicking flats should be created in in the

area to retain water in the catchment.

Contractor Following completion of

construction activities in

an area

No planting or importing any listed invasive alien plant species

(all Category 1a, 1b and 2 invasive species) to the site for

landscaping, rehabilitation or any other purpose must be

undertaken.

Contractor Following completion of

construction activities in

an area

Compacted areas must be ripped (perpendicularly) to a depth

of 300mm, and the area shall be top soiled and re-vegetated.

Contractor Following completion of

construction activities in

an area

Temporary roads must be closed and access across these

blocked. The temporary access roads must be rehabilitated.

Contractor Following completion of

construction activities in

an area

Necessary drainage works and anti-erosion measures must be

installed, where required, to minimise loss of topsoil and control

erosion.

Contractor Following completion of

construction activities in

an area

Topsoil from all excavations and construction activities must be

salvaged and reapplied during reclamation. Soils must be

replaced in the correct sequence / profile.

Contractor Following completion of

construction activities in

an area

Re-vegetated areas may need to be protected from wind

erosion and maintained until an acceptable plant cover has

been achieved.

Proponent in

consultation with

rehabilitation specialist

Post-rehabilitation

Erosion control measures should be used in sensitive areas such

as steep slopes, hills, and drainage systems if necessary.

Proponent in

consultation with EO

and rehabilitation

specialist (if required)

Post-rehabilitation

On-going alien plant monitoring and removal must be

undertaken on all areas of natural vegetation on an annual

basis.

Proponent Post-rehabilitation

Performance

Indicator

» All portions of the site, including construction equipment camp and working areas, cleared

of equipment and temporary facilities.

» Topsoil replaced on all areas and stabilised where practicable or required after

construction and temporally utilised areas.

» Disturbed areas rehabilitated and acceptable plant cover achieved on rehabilitated sites.
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» Completed site free of erosion and alien invasive plants.

Monitoring » Rehabilitated areas should be monitored (responsibility of EO) on a weekly basis

throughout the construction phase and on a monthly basis thereafter and to the point

where the area has rehabilitated to a satisfactory level.

» On-going inspection of rehabilitated areas in order to determine effectiveness of

rehabilitation measures implemented during the operational lifespan of the facility.

» On-going alien plant monitoring and removal should be undertaken on an annual basis.



Hyperion Solar Development 2
Environmental Management Programme (EMPr) April 2019

Management Programme: Operation Page 83

CHAPTER 8: OPERATION MANAGEMENT PROGRAMME

Overall Goal: To ensure that the operation of the Hyperion Solar Development 2 does not have unforeseen

impacts on the environment and to ensure that all impacts are monitored and the necessary corrective

action taken in all cases. In order to address this goal, it is necessary to operate the facility in a way that:

» Ensures that operation activities are properly managed in respect of environmental aspects and impacts.

» Enables the operation activities to be undertaken without significant disruption to other land uses in the

area, in particular with regard to farming practices, traffic and road use, and effects on local residents.

8.1. Objectives

In order to meet this goal, the following objectives have been identified, together with necessary actions and

monitoring requirements.

OBJECTIVE 1: Establish clear reporting, communication, and responsibilities in relation to overall

implementation of the EMPr during operation

Formal responsibilities are necessary to ensure that key procedures are executed. Specific responsibilities of

the Operations Manager, and Environmental Manager for the operation phase of this project are detailed

below.

The Power Station Manager will:

» Ensure that adequate resources (human, financial, technology) are made available and appropriately

managed for the successful implementation of the operational EMPr.

» Conduct annual basis reviews of the EMPr to evaluate its effectiveness.

» Take appropriate action as a result of findings and recommendations in management reviews and audits.

» Provide forums to communicate matters regarding environmental management.

The Technical/SHEQ Manager will:

» Develop and Implement an Environmental Management System (EMS) for the PV facility and associated

infrastructure.

» Manage and report on the facility’s environmental performance.

» Maintain a register of all known environmental impacts and manage the monitoring thereof.

» Conduct internal environmental audits and co-ordinate external environmental audits.

» Liaise with statutory bodies such as the National and Provincial Department of Environmental Affairs (DEA)

on environmental performance and other issues.

» Conduct environmental training and awareness for the employees who operate and maintain the facility.

» Compile environmental policies and procedures.

» Liaise with interested and affected parties on environmental issues of common concern.

» Track and control the lodging of any complaints regarding environmental matters.
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OBJECTIVE 2: Limit the ecological footprint of the PV Plant

Indirect impacts on vegetation and terrestrial fauna during operation could result from maintenance activities

and the movement of people and vehicles on site. In order to ensure the long-term environmental integrity

of the site following construction, maintenance of the areas rehabilitated post-construction must be

undertaken until these areas have successfully re-established.

Project Component/s » PV panels.

» Access roads.

» Rehabilitated areas.

Potential Impact » Disturbance to or loss of vegetation and/or habitat in surrounding areas.

» Environmental integrity of the site undermined resulting in reduced visual aesthetics,

erosion, compromised land capability and the requirement for on-going management

intervention.

» Mortality and disturbance of avifauna within and beyond the footprint of the facility due

to collisions with solar panels, presence of personnel and vehicle traffic

Activities/Risk Sources » Avifaunal collisions with PV panels

» Birds entrapped along perimeter fencing

» Human presence

» Movement of vehicles to and from the site.

» Presence of the PV infrastructure and site fencing.

Mitigation:

Target/Objective

» Maintain minimised footprints of disturbance of vegetation/habitats on-site.

» Ensure and encourage plant regrowth in non-operational areas of post-construction

rehabilitation.

Mitigation: Action/Control Responsibility Timeframe

Rehabilitate disturbed areas should the previous attempt be

unsuccessful.

Developer Operation

Access to adjacent areas to be strictly controlled. Developer Operation

All vehicles accessing the site should adhere to a low speed limit

(40km/h max) to avoid collisions with susceptible species such as

snakes and tortoises.

Developer Operation

Maintain and augment natural vegetation around the proposed

project

Developer Operation

Vegetation control should be by manual clearing and herbicides

should not be used except to control alien plants in the prescribed

manner.

Developer Operation

The use of herbicides and pesticides and other related

horticultural chemicals should be carefully controlled and only

applied by personnel adequately certified to apply pesticides

and herbicides. It must be ensured that WHO Recommended

Classification of Pesticides by Hazard Class 1a (extremely

hazardous) or 1b (highly hazardous) are not purchased, stored or

used on site along with any other nationally or internationally

similarly restricted/banned products.

Developer Operation

All incidents of collision with PV panels should be recorded as

meticulously as possible, including data related to the species

Developer Operation
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Mitigation: Action/Control Responsibility Timeframe

involved, the exact location of collisions within the facility, and

suspected cause of death

Post-construction avifaunal monitoring with the aid of video

surveillance should be considered, as this will contribute towards

understanding bird interactions with solar panels, in accordance

with suggestions made by Visser (2016).

Developer Operation

Soil surfaces where no revegetation seems possible will have to be

covered with gravel or small rock fragments to increase porosity

of the soil surface, slow down runoff and prevent wind and water

erosion.

Developer Operation

Any vegetation clearing that needs to take place as part of the

maintenance activities must be done in an environmentally

friendly manner, including avoiding the use of herbicides and

using manual clearing methods wherever possible.

Developer Operation

If birds nesting on infrastructure cannot be tolerated due to

operational risks, birds should be prevented from accessing

nesting sites using exclusion methods. An avifaunal specialist

should be consulted for advice on further mitigation if problems

persist.

Developer Operation

If the site must be lit at night for security purposes, this should be

done with downward-directed low-UV type lights (such as most

LEDs), which do not attract insects.

Developer Operation

Maintenance of the perimeter fencing must ensure that it

minimises impacts on species susceptible to entrapment.

Developer Operation

Vehicle movements must be restricted to designated access

roads.

Developer Operation

All vehicles accessing the site should adhere to a low speed limit

(40km/h max) to avoid collisions with susceptible species such

nocturnal and crepuscular species.

Developer Operation

Existing roads must be maintained to ensure limited erosion and

impact on areas adjacent to roadways.

Developer Operation

Maintain erosion control measures implemented during the

construction phase (i.e. run-off attenuation on slopes (bags, logs),

silt fences, storm water catch-pits, and shade nets).

Developer Operation

Develop and implement an appropriate stormwater

management plan for the operation phase of the facility.

Developer Operation

Site access should be controlled and only authorised staff and

contractors should be allowed on-site.

Developer Operation

No harvesting of plants for firewood, medicinal or any other purposes

are to be permitted

Developer Operation

No killing and poaching of any wild animal to be allowed. This

should be clearly communicated to all employees, including

subcontractors.

Developer Operation

Any potentially dangerous fauna such as snakes or fauna

threatened by the maintenance and operational activities must

be removed to a safe location.

Developer Operation

An on-going alien plant monitoring and eradication programme

must be implemented, where necessary.

Developer Operation
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Mitigation: Action/Control Responsibility Timeframe

Annual site inspection for erosion or water flow regulation

problems – with follow up remedial action where problems are

identified.

Developer Operation

Performance Indicator » Limited soil erosion around site.

» No further disturbance to vegetation or terrestrial faunal habitats.

» Continued improvement of rehabilitation efforts.

» Removal to safety of entrapped/injured avifauna encountered during routine

maintenance.

» Low impact on nocturnal and crepuscular species along roads

Monitoring » Observation of vegetation on-site by environmental manager.

» Regular inspections to monitor plant regrowth/performance of rehabilitation efforts and

weed infestation compared to natural/undisturbed areas.

OBJECTIVE 3: Minimise the establishment and spread of alien invasive plants

Major factors contributing to invasion by alien invader plants include high disturbance activities and negative

grazing practices. Consequences of this may include:

» Loss of indigenous vegetation;

» Change in vegetation structure leading to change in various habitat characteristics;

» Change in plant species composition;

» Change in soil chemical properties;

» Loss of sensitive habitats;

» Loss or disturbance to individuals of rare, endangered, endemic, and/or protected species;

» Fragmentation of sensitive habitats;

» Change in flammability of vegetation, depending on alien species; and

» Hydrological impacts due to increased transpiration and runoff.

Project Component/s » PV facility.

» Access road.

» Associated infrastructure.

Potential Impact » Invasion of natural vegetation surrounding the site by declared weeds or invasive alien

species.

» Impacts on soil.

» Impact on faunal habitats.

» Degradation and loss of agricultural potential.

Activities/Risk

Sources

» Transport of construction materials to site.

» Movement of construction machinery and personnel.

» Site preparation and earthworks causing disturbance to indigenous vegetation.

» Construction of site access roads.

» Stockpiling of topsoil, subsoil and spoil material.

» Routine maintenance work – especially vehicle movement.

Mitigation:

Target/Objective

» To significantly reduce the presence of weeds and eradicate alien invasive species.

» To avoid the introduction of additional alien invasive plants to the site.
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» To avoid distribution and thickening of existing alien plants in the site.

» To complement existing alien plant eradication programs in gradually causing a significant

reduction of alien plant species throughout the site.

Mitigation: Action/Control Responsibility Timeframe

Develop and implement an IAP Control and Eradication

Programme.

Developer Operation

Avoid creating conditions in which alien plants may become

established:

» Keep disturbance of indigenous vegetation to a minimum.

» Rehabilitate disturbed areas as quickly as possible.

» Do not import soil from areas with alien plants.

Developer Operation

Annual monitoring for alien plant species - with follow up clearing

as needed – or as per the frequency stated in the alien invasive

management plan to be developed for the site. When alien

plants are detected, these must 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.

Developer Operation

Eradicate all weeds and alien invasive plants as far as practically

possible and ensure that material from invasive plants are

adequately destroyed and not further distributed.

Developer Operation

Any alien and invasive vegetation removed should be taken to a

registered landfill site to prevent the proliferation of alien and

invasive species

Developer Operation

The use of herbicides and pesticides and other related

horticultural chemicals should be carefully controlled and only

applied by personnel adequately certified to apply pesticides

and herbicides. It must be ensured that WHO Recommended

Classification of Pesticides by Hazard Class 1a (extremely

hazardous) or 1b (highly hazardous) are not purchased, stored or

used on site along with any other nationally or internationally

similarly restricted/banned products.

Developer Operation

Performance

Indicator

» Low abundance of alien plants. For each alien species: number of plants and aerial cover

of plants within the site and immediate surroundings.

Monitoring » On-going monitoring of area by EO during construction.

» Annual audit of development footprint and immediate surroundings by qualified botanist.

» If any alien invasive species are detected then the distribution of these should be mapped

(GPS co-ordinates of plants or concentrations of plants), number of individuals (whole site

or per unit area), age and/or size classes of plants and aerial cover of plants.

» The results should be interpreted in terms of the risk posed to sensitive habitats within and

surrounding the site.

» The environmental manager/site agent should be responsible for driving this process.

» Reporting frequency depends on legal compliance framework.
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OBJECTIVE 4: Minimise dust and air emissions

During the operation phase, limited gaseous or particulate emissions are anticipated from exhaust emissions

(i.e. from operational vehicles). Windy conditions and the movement of vehicles on site may lead to dust

creation.

Project Component/s » Gravel surfaces.

» On-site vehicle movement.

Potential Impact » Dust and particulates from vehicle movement to and on-site.

» Release of minor amounts of air pollutants (for example NO2, CO and SO2) from vehicles.

Activities/Risk

Sources

» Re-entrainment of deposited dust by vehicle movements.

» Wind erosion from unsealed roads and surfaces.

» Fuel burning vehicle engines.

Mitigation:

Target/Objective

» To ensure emissions from all vehicles are minimised, where possible.

» To minimise nuisance to the community from dust emissions and to comply with workplace

health and safety requirements.

» To ensure emissions from the power generation process are minimised.

Mitigation: Action/Control Responsibility Timeframe

Implement appropriate dust suppression measures on a regular basis in

any exposed surfaces.

Developer Operation

Re-vegetation of cleared areas as soon as practically feasible. Developer Operation

Speed of vehicles must be restricted on site to 40km/hr. Developer Operation

Vehicles and equipment must be maintained in a road-worthy condition

at all times.

Developer Operation

Performance

Indicator

» No complaints from affected residents or community regarding dust or vehicle emissions.

» Dust suppression measures implemented where required.

» Drivers made aware of the potential safety issues and enforcement of strict speed limits

when they are employed.

Monitoring » Immediate reporting by personnel of any potential or actual issues with nuisance or dust

to the Power Station Manager.

» A complaints register must be maintained, in which any complaints from residents/the

community will be logged, and thereafter complaints will be investigated and, where

appropriate, acted upon.

» An incident reporting system must be used to record non-conformances to the EMPr.

OBJECTIVE 5: Ensure the implementation of an appropriate fire management plan and general management

measures during the operation phase

The following recommendations below must be considered with regards to fire protection on site:

» Alien Invasive species should be completely eradicated in order to decrease the fire risk associated with

the site.
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» Cigarette butts may not be thrown in the veld, but must be disposed of correctly. Designated smoking

areas must be established with suitable receptacles for disposal.

» In case of a fire outbreak, contact details of the local fire and emergency services must be readily

available.

» Contractors must ensure that basic firefighting equipment is available on site as per the specifications

defined by the health and safety representative / consultant.

» The fire risk on site is a point of discussion that must take place as part of the environmental induction

training prior to commencement of construction.

» The contractor must also comply with the requirements of the Occupational Health and Safety Act with

regards to fire protection.

The following below can be used as a guide for appropriate fire management (also refer to Appendix J):

Project Component/s » Operation and maintenance of the PV facility and associated infrastructure.

Potential Impact » Veld fires can pose a personal safety risk to local farmers and communities, and their

homes, crops, livestock and farm infrastructure, such as gates and fences. In addition, fire

can pose a risk to the PV facility infrastructure.

Activities/Risk

Sources

» The presence of operation and maintenance personnel and their activities on the site can

increase the risk of veld fires.

Mitigation:

Target/Objective

» To avoid and or minimise the potential risk of veld fires on local communities and their

livelihoods.

Mitigation: Action/Control Responsibility Timeframe

Provide adequate firefighting equipment on site and establish a

fire-fighting management plan during operation.

O&M Contractor Operation

Provide fire-fighting training to selected operation and

maintenance staff.

O&M Contractor Operation

Ensure that appropriate communication channels are

established to be implemented in the event of a fire.

O&M Contractor Operation

Fire breaks should be established where and when required.

Cognisance must be taken of the relevant legislation when

planning and burning firebreaks (in terms of timing, etc.).

Contractor Operation

Upon completion of the construction phase, an emergency

evacuation plan must be drawn up to ensure the safety of the

staff and surrounding land users in the case of an emergency.

O&M Contractor Operation

Contact details of emergency services should be prominently

displayed on site.

O&M Contractor Operation

Road borders must be regularly maintained to ensure that

vegetation remains short and that they therefore serve as an

effective firebreak.

O&M Contractor Operation

Should panels be required to be replaced, the following will

apply:

» Materials and panels are to be stored within the previously

disturbed construction laydown area. No disturbance of

areas outside of these areas should occur.

» Full clean-up of all materials must be undertaken after the

removal and replacement of the solar panel arrays and

O&M Contractor Operation
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Mitigation: Action/Control Responsibility Timeframe

associated infrastructure is complete, and disturbed areas

appropriately rehabilitated.

» Most of the materials used for solar panel systems can be

recycled. The majority of the glass and semiconductor

materials can be recovered and re-used or recycled.

Recyclable materials must be transported off-site by truck

and managed at appropriate facilities in accordance with

relevant waste management regulations. No waste

materials may be left on-site.

» Waste material which cannot be recycled shall be disposed

of at an appropriately licensed waste disposal site or as

required by the relevant legislation.

Performance

Indicator

» Firefighting equipment and training provided before the operation phase commences.

» Appropriate fire breaks in place.

Monitoring » The O&M operator must monitor indicators listed above to ensure that they have been

met.

OBJECTIVE 6: Maximise local employment, skills development and business opportunities associated with the

construction phase

Project Component/s » Operation and maintenance activities associated with the facility.

» Availability of required skills in the local communities for the undertaking of the

construction activities.

Potential Impact » The opportunities and benefits associated with the creation of local employment and

business should be maximised.

Activities/Risk

Sources

» Limited use of local labour, thereby reducing the employment and business opportunities

for locals.

» Sourcing of individuals with skills similar to the local labour pool outside the municipal area.

» Unavailability of locals with the required skills resulting in locals not being employed and

labour being sourced from outside the municipal area.

» Higher skilled positions might be sourced internationally, where required.

Enhancement:

Target/Objective

» The Developer should aim to employ as many low-skilled and semi-skilled workers from the

local area as possible. This should also be made a requirement for all contractors.

» Employment of a maximum number of the low-skilled and/or semi-skilled workers from the

local area where possible.

» Appropriate skills training and capacity building.

Mitigation: Action/Control Responsibility Timeframe

Where feasible, effort must be made to employ locally in order to

create maximum benefit for the communities.

Developer Operation

In order to maximise the positive impact, it is suggested that the

Developer provide training courses for employees where feasible

to ensure that employees gain as much as possible from the work

experience.

Developer Operation
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Mitigation: Action/Control Responsibility Timeframe

Facilitate the transfer of knowledge between experienced

employees and the staff.

Developer Operation

Perform a skills audit to determine the potential skills that could be

sourced in the area.

Developer Operation

Effort should be made to use locally sourced inputs where feasible

in order to maximize the benefit to the local economy. Local

Small and Medium Enterprises are to be approached to

investigate the opportunities for supplying inputs required for the

construction of the facility, as far as feasible.

Developer Operation

Local Small and Medium Enterprises are to be approached to

investigate the opportunities for supplying inputs required for the

maintenance and operation of the facility, as far as feasible

Developer Operation

Performance

Indicator

» Job opportunities, especially of low to semi-skilled positions, are primarily awarded to

members of local communities as appropriate.

» Locals and previously disadvantaged individuals (including women) are considered

during the hiring process.

» Labour, entrepreneurs, businesses, and SMMEs from the local sector are awarded jobs,

where possible, based on requirements in the tender documentation.

» The involvement of local labour is promoted.

» Reports are not made from members of the local communities regarding unrealistic

employment opportunities or that only outsiders were employed.

» Employment and business policy document that sets out local employment and targets is

completed before the construction phase commences.

» Skills training and capacity building initiatives are developed and implemented.

Monitoring » Developer must keep a record of local recruitments and information on local labour to

be shared with the ECO for reporting purposes.

OBJECTIVE 6: Minimise impacts related to traffic management

Project Component/s » Operation and maintenance vehicles.

Potential Impact » Impact of vehicles on road surfaces, and possible increased risk in accidents involving

people and animals.

» Deterioration of road pavement conditions (both surfaced and gravel road) due to

abnormal loads.

Activities/Risk Sources » Operation and maintenance vehicle movement.

» Speeding on local roads.

» Degradation of local road conditions.

Mitigation:

Target/Objective

» Minimise impact of traffic associated with the operation and maintenance of the facility

on local traffic volumes, existing infrastructure, property owners, animals, and road users.

» To minimise potential for negative interaction between pedestrians or sensitive users and

traffic associated with the facility construction.

» To ensure all vehicles are roadworthy and all materials/equipment are transported

appropriately and within any imposed permit/licence conditions.
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Mitigation: Action/Control Responsibility Timeframe

Ensure that, at all times, people have access to their properties as

well as to social facilities.

Developer Operation

Vehicles used for operation and maintenance purposes should be

inspected regularly to ensure their road-worthiness.

Developer Operation

Strict vehicle safety standards should be implemented and

monitored.

Developer Operation

Appropriate road management strategies must be implemented

on external and internal roads with all employees and contractors

required to abide by standard road and safety procedures.

Developer Operation

Road signage and road markings in the vicinity of the site should

be well maintained to enhance road safety.

Developer Operation

Provide clearly defined roadway, parking and pedestrian

walkway areas within the site with adequate lighting

Developer Operation

Road signage and road markings in the vicinity of the site should

be well maintained to enhance road safety.

Developer Operation

On-site parking and safe turn-around facilities should be provided

for private vehicles and for buses and mini-buses transporting

workers to and from site.

Developer Operation

Provide clearly defined roadway, parking and pedestrian

walkway areas with adequate lighting

Developer Operation

The access security gate and guardhouse should be set back at

least 40 m from Western Arterial to accommodate vehicles

stacking outside the gate, and protocols need to be in place to

obviate vehicles stacking into Western Arterial whilst ensuring site

safety and security requirements are met.

Developer Operation

Staff and general trips to the site should occur outside of peak

traffic periods.

O&M Contractor Operation

Performance

Indicator

» Vehicles keeping to the speed limits.

» Vehicles are in good working order and safety standards are implemented.

» Local residents and road users are aware of vehicle movements and schedules.

» Local road conditions and road surfaces are up to standard.

» Complaints of residents are not received (e.g. concerning the speeding of heavy

vehicles).

Monitoring » Environmental manager must monitor indicators listed above to ensure that they have

been implemented.

OBJECTIVE 7: Appropriate handling and management of hazardous substances, waste and dangerous goods

The operation of the PV facility will involve the storage of chemicals and hazardous substances, as well as the

generation of limited waste products. The main wastes expected to be generated by the operation activities

includes general solid waste, hazardous waste and sewage waste.
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Project Component/s » PV facility.

» Associated infrastructure.

Potential Impact » Inefficient use of resources resulting in excessive waste generation.

» Litter or contamination of the site or water through poor waste management practices.

» Contamination of water or soil because of poor materials management.

Activity/Risk Source » Substation, transformers, switchgear and supporting equipment.

» Workshop / control room.

Mitigation:

Target/Objective

» Comply with waste management legislation.

» Minimise production of waste.

» Ensure appropriate waste disposal.

» Avoid environmental harm from waste disposal.

» Ensure appropriate storage of chemicals and hazardous substances.

Mitigation: Action/Control Responsibility Timeframe

Hazardous substances (such as used/new transformer oils, etc.)

must be stored in sealed containers within a clearly demarcated

designated area.

Developer Operation

Spill kits must be made available on-site for the clean-up of spills

and leaks of contaminants.

Developer Operation and

maintenance

Storage areas for hazardous substances must be appropriately

sealed and bunded.

Developer Operation

Under no circumstances shall rubble, earth or other material be

dumped within the servitude restriction area. The developer shall

maintain the area concerned to Eskom’s satisfaction. The

developer shall be liable to Eskom for the cost of any remedial

action which has to be carried out by Eskom.

Developer Operation

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 site should be

cleaned up in the appropriate manner as related to the nature of

the spill.

Developer Operation

All structures and/or components replaced during maintenance

activities must be appropriately disposed of at an appropriately

licensed waste disposal site or sold to a recycling merchant for

recycling.

Developer Operation

Care must be taken to ensure that spillage of oils and other

hazardous substances are limited during maintenance. Handling

of these materials should take place within an appropriately

sealed and bunded area. Should any accidental spillage take

place, it must be cleaned up according to specified standards

regarding bioremediation.

Developer Operation and

maintenance

Disposal of waste must be in accordance with relevant legislative

requirements, including the use of licensed contractors.

Developer Operation

All food waste and litter at the site should be placed in bins with

lids and removed from the site on a regular basis.

Developer Operation

Waste handling, collection, and disposal operations must be

managed and controlled by a waste management contractor.

Developer Operation
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Mitigation: Action/Control Responsibility Timeframe

All sewage disposal to take place at a registered and operational

wastewater treatment works. Proof of disposal to be retained as

proof of responsible disposal.

Developer Operation

Used oils and chemicals:

» Appropriate disposal must be arranged with a licensed facility

in consultation with the administering authority.

» Waste must be stored and handled according to the relevant

legislation and regulations.

Developer Operation

General waste must be recycled where possible or disposed of at

an appropriately licensed landfill.

Developer Operation

Hazardous waste (including hydrocarbons) and general waste

must be stored and disposed of separately.

Developer Operation

All servicing and re-fuelling of machines and equipment must

either take place off-site, or in controlled and bunded working

areas.

Developer Operation

Separation and recycling of different waste materials should be

supported.

Developer Operation

Should a chemical spill take place, an aquatic ecologist must be

contracted to identify the extent of the impact and assist with

additional mitigation measures.

Developer Operation

Immediately report significant spillages and initiate an

environmental site assessment for risk assessment and remediation

if necessary.

Developer Operation

Regular quality monitoring of waste before discharge. Developer Operation

The dirty water dam will need to be lined to prevent any seepage

of waste water.

Developer Operation

Emergency response arrangements and systems such as foam

pourers, fire-fighting systems and cooperation with emergency

responders. Preventive measures could include maintenance

procedures to prevent the occurrence of a catastrophic loss of

containment, as well as strict control of ignition sources and other

measures which may be required according to standards such as

those prescribed by the South African National Standards system.

Developer Operation

Performance Indicator » No complaints received regarding waste on site or indiscriminate dumping.

» Internal site audits identifying that waste segregation recycling and reuse is occurring

appropriately.

» Provision of all appropriate waste manifests.

» No contamination of soil or water.

Monitoring » Waste collection must be monitored on a regular basis.

» Waste documentation must be completed and available for inspection.

» An incidents/complaints register must be maintained, in which any complaints from

the community must be logged.

» Complaints must be investigated and, if appropriate, acted upon.

» Regular reports on exact quantities of all waste streams exiting the site must be

compiled by the waste management contractor and monitored by the O&M

operator.

» All appropriate waste disposal certificates accompany the monthly reports.
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CHAPTER 9: MANAGEMENT PROGRAMME: DECOMMISSIONING

The lifespan of the proposed Hyperion Solar Development 2 will be more than 25 years. Equipment associated

with this facility would only be decommissioned once it has reached the end of its economic life or if it is no

longer required. The lifespan of the Hyperion Solar Development 2 could be extended depending on the

condition of the infrastructure. An assessment will be undertaken prior to the end of the lifecycle of the plant

to determine whether the plant should be decommissioned or whether the operation of the plant should

continue.

It is most likely that decommissioning activities of the infrastructure of the facility discussed in the EIA process

would comprise the disassembly, removal and disposal of the infrastructure. Decommissioning activities will

involve disassembly of the production units and ancillary infrastructure, demolishing of buildings, removal of

waste from the site and rehabilitation to the desired end-use. Future use of the site after decommissioning of

the Hyperion Solar Development 2 could possibly form part of an alternative industry that would be able to

utilise some of the existing infrastructure associated with the facility. This would however be dependent on

the development plans of the area at the time.

As part of the decommissioning phase the developer will undertake the required permitting processes

applicable at the time of decommissioning.

The relevant mitigation measures contained under the construction section should be applied during

decommissioning and therefore are not repeated in this section.

9.1. Objectives

Within a period of at least 12 months prior to the decommissioning of the site, a Decommissioning Method

Statement must be prepared and submitted to the Local Planning Authority, as well as the Provincial and

National Environmental Authority. This method statement must cover site restoration, soil replacement,

landscaping, conservation, and a timeframe for implementation. Furthermore, this decommissioning must

comply with all relevant legal requirements administered by any relevant and competent authority at that

time.

The objectives of the decommissioning phase of the proposed project are to:

» Follow a process of decommissioning that is progressive and integrated into the short- and long-term

project plans that will assess the closure impacts proactively at regular intervals throughout project life.

» Implement progressive rehabilitation measures, beginning during the construction phase.

» Leave a safe and stable environment for both humans and animals and make their condition sustainable.

» Return rehabilitated land-use to a standard that can be useful to the post-project land user.

» Where applicable, prevent any further soil and surface water contamination by maintaining suitable

storm water management systems.

» Maintain and monitor all rehabilitated areas following re-vegetation, and if monitoring shows that the

objectives have been met, apply for closure.
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9.2. Approach to the Decommissioning Phase

It is recommended that planning of the decommissioning of the project and rehabilitation of the site should

take place well in advance (at least two years) of the planned decommissioning activities. Important factors

that need to be taken into consideration are detailed below.

Two possible scenarios for this decommissioning phase are detailed below:

SCENARIO 1: TOTAL DECOMMISSIONING OF PV FACILITY.

If the decision is taken at the end of the project lifespan to totally decommission the facility, i.e. make the land

available for an alternative land use, the following should take place:

» All concrete and imported foreign material must be removed from the PV facility i.e. panels, support

structures etc.

» The holes where the panel support structures are removed must be levelled and covered with subsoil and

topsoil.

» Infrastructure not required for the post-decommissioning use of the site must be removed and

appropriately disposed of.

» Access roads and servitudes not required for the post-decommissioning use of the site must be

rehabilitated. If necessary, an ecologist should be consulted to give input into rehabilitation

specifications.

» Tracks that are to be utilised for the future land use operations should be left in-situ. The remainder of the

tracks to be removed (ripped) and topsoil replaced.

» All ancillary buildings and access points are to be removed unless they can be used for the future land

use.

» Underground electric cables are to be removed if they cannot be used in the future land use.

» All material (cables, PV Panels etc.) must be re-used or recycled wherever possible.

» The competent authority may grant approval to the owner not to remove the landscaping and

underground foundations.

» The site must be seeded with locally sourced indigenous vegetation (unless otherwise dictated by the

future land use) to allow revegetation of the site.

» Monitor rehabilitated areas quarterly for at least three years (expected) following decommissioning, and

implement remedial action as and when required.

SCENARIO 2: PARTIAL DECOMMISSIONING OF ENERGY FACILITY.

Should more advanced technology become available it may be decided to continue to use the site as a PV

facility. Much of the existing infrastructure is likely to be re-used in the upgraded facility. In this case, all

infrastructure that will no longer be required for the upgraded facility must be removed as described for

Scenario 1. The remainder of the infrastructure should remain in place or upgraded depending on the

requirements of the new facility. Any upgrades to the facility at this stage must comply with relevant

legislation.
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9.2.1. Identification of structures for post-closure use

Access roads should be assessed in conjunction with the future land users to determine if these could be used.

Where not required, these access roads should be decommissioned and rehabilitated.

9.2.2. Removal of infrastructure

All infrastructure must be dismantled and removed. Inert material must be removed from site and disposed

of at a suitably registered landfill site. The PV facility components must be removed and recycled where

possible or disposed of at a suitably registered landfill site. All foundations must be removed to a depth of 1m.

Hard surfaces must be ripped to a depth of 1m and vegetated.

9.2.3. Soil rehabilitation

The steps that should be taken during the rehabilitation of soils are as follows:

» The deposited soils must be ripped to ensure reduced compaction;

» An acceptable seed bed should be produced by surface tillage;

» Restore soil fertility;

» Incorporate the immobile fertilisers in to the plant rooting zone before ripping; and

» Apply maintenance dressing of fertilisers on an annual basis until the soil fertility cycle has been restored.

9.2.4. Establishment of vegetation

The objective is to restore the project site to a self-sustaining cycle, i.e. to realise the re-establishment of the

natural nutrient cycle with ecological succession initiated.

The objectives for the re-vegetation of reshaped and top-soiled land are to:

» Prevent erosion;

» Restore the land to the agreed land capability;

» Re-establish eco-system processes to ensure that a sustainable land use can be established without

requiring fertilizer additions; and

» Restore the biodiversity of the area as far as possible.

9.2.5. Maintenance

Established vegetation requires regular maintenance. If the growth medium consists of low-fertility soils, then

regular maintenance will be required until the natural fertility cycle has been restored.

9.2.6. Monitoring

The purpose of monitoring is to ensure that the objectives of rehabilitation are met and that the rehabilitation

process is followed. The physical aspects of rehabilitation should be carefully monitored during the progress

of establishment of desired final ecosystems.
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The following items should be monitored continuously:

» Erosion status;

» Vegetation species diversity; and

» Faunal re-colonisation.
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GRIEVANCE MECHANISM / PROCESS

PURPOSE

This Grievance Mechanism has been developed to receive and facilitate the resolution of concerns and

grievances regarding the project’s environmental and social performance. The aim of the Grievance

Mechanism is to ensure that grievances or concerns raised by stakeholders are addressed in a manner

that:

» Provides a predictable, accessible, transparent, and credible process to all parties, resulting in

outcomes that are fair and equitable, accountable and efficient.

» Promotes trust as an integral component of broader community relations activities.

» Enables more systematic identification of emerging issues and trends, facilitating corrective action and

pre-emptive engagement.

The aim of this Grievance Mechanism is to provide a process to address grievances in a manner that does

not require a potentially costly and time-consuming legal process.

PROCEDURE FOR RECEIVING AND RESOLVING GRIEVANCES

The following proposed grievance procedures are to be complied with throughout the construction,

operation and decommissioning phases of the project. These procedures should be updated as and

when required to ensure that the Grievance Mechanism is relevant for the project and effective in

providing the required processes.

» Local landowners, communities and authorities must be informed in writing by the Developer of the

grievance mechanism and the process by which grievances can be brought to the attention of the

Developer through its designated representative. This must be undertaken with the commencement of

the construction phase.

» A company representative must be appointed as the contact person to which grievances can be

directed. The name and contact details of the contact person must be provided to local landowners,

communities and authorities when requested.

» Project related grievances relating to the construction, operation and or decommissioning phases must

be addressed in writing to the contact person. The contact person should assist local landowners and/

or communities who may lack resources to submit/prepare written grievances, by recording

grievances and completing written grievance notices where applicable, translating requests or

concerns or by facilitating contact with relevant parties who can address the raised concerns. The

following information should be obtained, as far as possible, regarding each written grievance, which

may act as both acknowledgement of receipt as well as record of grievance received:

a. The name and contact details of the complainant;

b. The nature of the grievance;

c. Date raised, received, and for which the meeting was arranged;

d. Persons elected to attend the meeting (which will depend on the grievance); and

e. A clear statement that the grievance procedure is, in itself, not a legal process. Should such

avenues be desired, they must be conducted in a separate process and do not form part

of this grievance mechanism.
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» The grievance must be registered with the contact person who, within 2 working days of receipt of the

grievance, must contact the Complainant to discuss the grievance and, if required, agree on suitable

date and venue for a meeting in order to discuss the grievances raised. Unless otherwise agreed, the

meeting should be held within 2 weeks of receipt of the grievance.

» The contact person must draft a letter to be sent to the Complainant acknowledging receipt of the

grievance, the name and contact details of Complainant, the nature of the grievance, the date that

the grievance was raised, and the date and venue for the meeting (once agreed and only if

required).

» A grievance register must be kept on site (in electronic format, so as to facilitate editing and

updating), and shall be made available to all parties wishing to gain access thereto.

» Prior to the meeting being held the contact person must contact the Complainant to discuss and

agree on the parties who should attend the meeting, as well as a suitable venue. The people who will

be required to attend the meeting will depend on the nature of the grievance. While the

Complainant and or Developer are entitled to invite their legal representatives to attend the

meeting/s, it should be made clear to all the parties involved in the process that the grievance

mechanism process is not a legal process, and that if the Complainant invites legal representatives, the

cost will be their responsibility. It is therefore recommended that the involvement of legal

representatives be limited as far as possible, as a matter of last resort, and that this process be primarily

aimed at stakeholder relationship management as opposed to an arbitration or litigation mechanism.

» The meeting should be chaired by the Developer’s representative appointed to address grievances.

The Developer must supply and nominate a representative to capture minutes and record the

meeting/s.

» Draft copies of the minutes must be made available to the Complainant and the Developer within 5

working days of the meeting being held. Unless otherwise agreed, comments on the Draft Minutes

must be forwarded to the company representative appointed to manage the grievance mechanism

within 5 working days of receipt of the draft minutes.

» The meeting agenda must be primarily the discussion of the grievance, avoidance and mitigation

measures available and proposed by all parties, as well as a clear indication of the future actions and

responsibilities, in order to put into effect the proposed measures and interventions to successfully

resolve the grievance.

» In the event of the grievance being resolved to the satisfaction of all the parties concerned, the

outcome must be recorded and signed off by the relevant parties. The record should provide details

of the date of the meeting/s, the names of the people that attended the meeting/s, the outcome of

the meeting/s, and where relevant, the measures identified to address the grievance, the party

responsible for implementing the required measures, and the agreed upon timeframes for the

measures to be implemented.

» In the event of a dispute between the Complainant and the Developer regarding the grievance, the

option of appointing an independent mediator to assist with resolving the issue should be discussed.

The record of the meeting/s must note that a dispute has arisen and that the grievance has not been

resolved to the satisfaction of all the parties concerned.

» In the event that the parties agree to appoint a mediator, the Developer will be required to identify

three (3) mediators and forward the names and CVs to the Complainant within 2 weeks of the dispute

being declared. The Complainant, in consultation with the Developer, must identify the preferred

mediator and agree on a date for the next meeting. The cost of the mediator must be borne by the

Developer. The Developer must supply and nominate a representative to capture minutes and record

the meeting/s.
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» In the event of the grievance, with the assistance of the mediator, being resolved to the satisfaction of

all the parties concerned, the outcome must be recorded and signed off by the relevant parties,

including the mediator. The record should provide details on the date of the meeting/s, the names of

the people that attended the meeting/s, the outcome of the meeting/s, and where relevant, the

measures identified to address the grievance, the party responsible for implementing the required

measures, and the agreed upon timeframes for the measures to be implemented.

» In the event of the dispute not being resolved, the mediator must prepare a draft report that

summaries the nature of the grievance and the dispute. The report should include a recommendation

by the mediator on the proposed way forward with regard to the addressing the grievance.

» The draft report must be made available to the Complainant and the Developer for comment before

being finalised and signed by all parties, which signature may not be unreasonably withheld by either

party. Unless otherwise agreed, comments on the draft report must be forwarded to the company

representative appointed to manage the grievance mechanism within 5 working days. The way

forward will be informed by the recommendations of the mediator and the nature of the grievance.

A Complaint is closed out when no further action is required, or indeed possible. Closure status must be

classified and captured following mediation or successful resolution in the Complaints Register as follows:

» Resolved. Complaints where a resolution has been agreed and implemented and the Complainant

has signed the Confirmation Form.

» Unresolved. Complaints where it has not been possible to reach an agreed resolution despite

mediation.

» Abandoned. Complaints where the Complainant is not contactable after one month following receipt

of a Complaint and efforts to trace his or her whereabouts have been unsuccessful.

The grievance mechanism does not replace the right of an individual, community, group or organization

to take legal action should they so wish. In the event of the grievance not being resolved to the

satisfaction of Complainant and or the Developer, either party may be entitled to legal action if an

appropriate option, however, this grievance mechanisms aims to avoid such interactions by addressing

the grievances within a short timeframe, and to mutual satisfaction, where possible.
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ALIEN PLANT AND OPEN SPACE MANAGEMENT PLAN

1. PURPOSE

Invasive alien plant species pose the second largest threat to biodiversity after direct habitat destruction.

The purpose of this Alien Plant and Open Space Management Plan is to provide a framework for the

management of alien and invasive plant species during the construction and operation of the Hyperion

Solar Development 2 and associated infrastructure. The broad objectives of the plan include the following:

» Ensure alien plants do not become dominant in parts of the site, or the whole site, through the control

and management of alien and invasive species presence, dispersal and encroachment.

» Develop and implement a monitoring and eradication programme for alien and invasive plant species.

» Promote the natural re-establishment and planting of indigenous species in order to retard erosion and

alien plant invasion.

This plan should be updated throughout the life-cycle of the Hyperion Solar Development 2, as required in

order to ensure that appropriate measures are in place to manage and control the establishment of alien

and invasive plant species and to ensure compliance with relevant legislation. This plan should be

implemented with specific focus on sensitive areas.

2. LEGISLATIVE CONTEXT

Conservation of Agricultural Resources Act (Act No. 43 of 1983)

In terms of the amendments to the regulations under the Conservation of Agricultural Resources Act (Act

No. 43 of 1983), all declared alien plant species must be effectively controlled. Landowners are legally

responsible for the control of invasive alien plants on their properties. In terms of this Act alien invasive plant

species are ascribed to one of the following categories:

» Category 1: Prohibited and must be controlled.

» Category 2 (commercially used plants): May be grown in demarcated areas provided that there is a

permit and that steps are taken to prevent their spread.

» Category 3 (ornamentally used plants): May no longer be planted. Existing plants may be retained as

long as all reasonable steps are taken to prevent the spreading thereof, except within the flood line of

watercourses and wetlands.

National Environmental Management: Biodiversity Act, 2004 (Act No.10 of 2004)

The National Environmental Management: Biodiversity Act (NEM:BA) regulates all invasive organisms in South

Africa, including a wide range of fauna and flora. Regulations have been published in Government Notices

R.506, R.507, R.508 and R.509 of 2013 under NEM:BA. According to this Act and the regulations, any species

designated under Section 70 cannot be propagated, grown, bought or sold without a permit. Below is an

explanation of the three categories:

» Category 1a: Invasive species requiring compulsory control. Any specimens of Category 1a listed

species need, by law, to be eradicated from the environment. No permits will be issued.
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» Category 1b: Invasive species requiring compulsory control as part of an invasive species control

programme. Remove and destroy. These plants are deemed to have such a high invasive potential that

infestations can qualify to be placed under a government sponsored invasive species management

programme. No permits will be issued.

» Category 2: Invasive species regulated by area. A demarcation permit is required to import, possess,

grow, breed, move, sell, buy or accept as a gift any plants listed as Category 2 plants. No permits will

be issued for Category 2 plants to exist in riparian zones.

» Category 3: Invasive species regulated by activity. An individual plant permit is required to undertake

any of the following restricted activities (import, possess, grow, breed, move, sell, buy or accept as a gift)

involving a Category 3 species. No permits will be issued for Category 3 plants to exist in riparian zones.

The following guide is a useful starting point for the identification of alien plant species: Bromilow, C. 2010.

Problem Plants and Alien Weeds of South Africa. Briza, Pretoria.

It is important to note that alien plant species that are regulated in terms of the Conservation of Agricultural

Resources Act (Act 43 of 1983) (CARA) as weeds and invader plants are exempted from NEM:BA. This implies

that the provisions of the CARA in respect of listed weed and invader plants supersede those of NEM: BA.

3. ALIEN PLANT MANAGEMENT PRINCIPLES

3.1. Prevention and early eradication

A prevention strategy should be considered and established, including regular surveys and monitoring for

invasive alien plants, effective rehabilitation of disturbed areas and prevention of unnecessary disturbance

of natural areas.

Monitoring plans should be developed which are designed to identify Invasive Alien Plant Species already

on site, as well as those that are introduced to the site by the construction activities. Keeping up to date on

which weeds are an immediate threat to the site is important, but efforts should be planned to update this

information on a regular basis. When additional Invasive Alien Plant Species are recorded on site, an

immediate response of locating the site for future monitoring and either hand‐pulling the weeds or an

application of a suitable herbicide (where permissible only) should be planned. It is, however, better to

monitor regularly and act swiftly than to allow invasive alien plants to become established on site.

3.2. Containment and control

If any alien invasive plants are found to become established on site, action plans for their control should be

developed, depending on the size of the infestations, budgets, manpower considerations and time.

Separate plans of control actions should be developed for each location and/or each species. Appropriate

registered chemicals and other possible control agents should be considered in the action plans for each

site/species. The uses of chemicals are not recommended for any wetland areas. Herbicides should be

applied directly to the plant and not to the soil. The key is to ensure that no invasions get out of control.

Effective containment and control will ensure that the least energy and resources are required to maintain

this status over the long‐term. This will also be an indicator that natural systems are impacted to the smallest

degree possible.
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3.3. General Clearing and Guiding Principles

Alien species control programmes are long-term management projects and should consist of 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 alien species are easily dispersed across boundaries by wind or watercourses. All clearing actions

should be monitored and documented to keep records of which areas are due for follow-up clearing.

i. Clearing Methods

Different species require different clearing methods such as manual, chemical or biological methods or a

combination of both. Care should however be taken that the clearing methods used do not encourage

further invasion and that they are appropriate to the specific species of concern. As such, regardless of the

methods used, disturbance to the soil should be kept to a minimum.

Fire should not be used for alien species control or vegetation management at the site. The best-practice

clearing method for each species identified should be used.

» Mechanical control

This entails damaging or removing the plant by physical action. Different techniques could be used, e.g.

uprooting, felling, slashing, mowing, ringbarking or bark stripping. This control option is only really feasible

in sparse infestations or on a small scale, and for controlling species that do not coppice after cutting.

Species that tend to coppice, need to have the cut stumps or coppice growth treated with herbicides

following the mechanical treatment. Mechanical control is labour intensive and therefore expensive,

and could cause severe soil disturbance and erosion.

» Chemical Control

Although it is usually preferable to use manual clearing methods where possible, such methods may

create additional disturbance which stimulates alien plant invasion and may also be ineffective for many

woody species which re-sprout. 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 at 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.

∗ The use of chemicals is not recommended for wetland areas.
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For all herbicide applications, the following Regulations and guidelines should be followed:

∗ Working for Water: Policy on the Use of Herbicides for the Control of Alien Vegetation.

∗ Pesticide Management Policy for South Africa published in terms of the Fertilizers, Farm Feeds,

Agricultural Remedies and Stock Remedies Act, 1947 (Act No. 36 of 1947) – GNR 1120 of 2010.

∗ South African Bureau of Standards, Standard SANS 10206 (2010).

According to Government Notice No. 13424 dated 26 July 1992, it is an offence to “acquire, dispose, sell

or use an agricultural or stock remedy for a purpose or in a manner other than that specified on the label

on a container thereof or on such a container”.

Contractors using herbicides need to have a valid Pest Control Operators License (limited weeds

controller) according to the Fertilizer, Farm Feeds, Agricultural Remedies and Stock Remedies Act (Act

No. 36 of 1947). This is regulated by the Department of Agriculture, Forestry and Fisheries.

» Biological control

Biological weed control consists of the use of natural enemies to reduce the vigour or reproductive

potential of an invasive alien plant. Biological control agents include insects, mites, and micro‐organisms

such as fungi or bacteria. They usually attack specific parts of the plant, either the reproductive organs

directly (flower buds, flowers or fruit) or the seeds after they have dropped. The stress caused by the

biological control agent may kill a plant outright or it might impact on the plant’s reproductive capacity.

In certain instances, the reproductive capacity is reduced to zero and the population is effectively

sterilised. All of these outcomes will help to reduce the spread of the species.

To obtain biocontrol agents, provincial representatives of the Working for Water Programme or the

Directorate: Land Use and Soil Management (LUSM), Department of Agriculture, Forestry and Fisheries

(DAFF) can be contacted.

3.4. General management practices

The following general management practices should be encouraged or strived for:

» Establish an on-going monitoring programme for construction phase to detect and quantify any

alien species that may become established.

» Alien vegetation regrowth on areas disturbed by construction must be immediately controlled.

» Care must be taken to avoid the introduction of alien invasive plant species to the site. 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.

» Cleared areas that have become invaded by alien species can be sprayed with appropriate

herbicides provided that these herbicides break down on contact with the soil. Residual herbicides

should not be used.

» The effectiveness of vegetation control varies seasonally and this is also likely to impact alien species.

Control early in the wet season will allow species to re-grow, and follow-up control is likely to be

required. It is tempting to leave control until late in the wet season to avoid follow-up control.

However, this may allow alien species to set seed before control, and hence will not contribute

towards reducing alien species abundance. Therefore, vegetation control should be aimed at the
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middle of the wet season, with a follow-up event towards the end of the wet season. There are no

exact dates that can be specified here as each season is unique and management must therefore

respond according to the state and progression of the vegetation.

» Alien plant management is an iterative process and it may require repeated control efforts to

significantly reduce the abundance of a species. This is often due to the presence of large and

persistent seed banks. However, repeated control usually results in rapid decline once seed banks

become depleted.

» Some alien species are best individually pulled by hand. Regular vegetation control to reduce plant

biomass within the site should be conducted. This should be timed so as to coincide with the critical

growth phases of the most important alien species on site. This will significantly reduce the cost of

alien plant management as this should contribute towards the control of the dominant alien species

and additional targeted control will be required only for a limited number of species.

» No alien species should be cultivated on-site. If vegetation is required for aesthetic purposes, then

non-invasive, water-wise locally-occurring species should be used.

» During operation, surveys for alien species should be conducted regularly. It is recommended that

this be undertaken every 6 months for the first two years after construction and annually thereafter.

All alien plants identified should be cleared using appropriate means.

3.5. Monitoring

In order to assess the impact of clearing activities, follow‐ups and rehabilitation efforts, monitoring must be

undertaken. This section provides a description of a possible monitoring programme that will provide an

assessment of the magnitude of alien plant invasion on site, as well as an assessment of the efficacy of the

management programme.

In general, the following principles apply for monitoring:

» Photographic records must be kept of areas to be cleared prior to work starting and at regular intervals

during initial clearing activities. Similarly, photographic records should be kept of the area from

immediately before and after follow‐up clearing activities. Rehabilitation processes must also be

recorded.

» Simple records must be kept of daily operations, e.g. area/location cleared, labour units and, if ever

used, the amount of herbicide used.

» It is important that, if monitoring results in detection of invasive alien plants, that this leads to immediate

action.

The following monitoring should be implemented to ensure management of alien invasive plant species.

Construction Phase

Monitoring Action Indicator Timeframe

Document alien species present at

the site

List of alien plant species Preconstruction

Monthly during Summer and Autumn

(Middle November to end March)

3 Monthly during Winter and Spring

Document alien plant distribution Alien plant distribution map within

priority areas

3 Monthly

Document & record alien plant

control measures implemented

Record of clearing activities 3 Monthly
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Operation Phase

Monitoring Action Indicator Timeframe

Document alien plant 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

cover over time at the site

Biannually

Document rehabilitation measures

implemented and success achieved

in problem areas

Decline in vulnerable bare areas over

time

Biannually
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MANAGEMENT PLAN OBJECTIVES

The purpose of the Hyperion plant rescue and protection plan is to implement avoidance and

mitigation measures to reduce the impact of the development of the Hyperion Solar Facility on

listed and protected plant species and their habitats during construction and operation. This

subplan is a requirement of the EIA process and is also required in order to ensure compliance

with national and provincial legislation for vegetation clearing and any required destruction or

translocation of provincially and nationally protected species within the footprint of the Solar

Facility.

The Plan first provides some legislative background on the regulations relevant to listed and

protected species, under the Northern Cape Conservation Act (2009) and trees protected under

the DAFF National List of Protected Tree Species. This is followed by an identification of

protected species present at the Hyperion site and actions that should be implemented to

minimise impact on these species and comply with legislative requirements.

IDENTIFICATION OF SPECIES OF CONSERVATION CONCERN

Plant species are protected at the national level as well as the provincial level and different

permits may be required for different species depending on their protection level. At the

national level, protected trees are listed by DAFF under the National List of Protected Trees,

which is updated on a regular basis. Any clearing of nationally protected trees requires a

permit from DAFF. Of particular concern at the Hyperion site is the presence of large numbers

of Vachellia erioloba and V.haematoxylon. These species are however unsuitable for search

and rescue and all affected trees would need to be destroyed.

At the provincial level, all species red-listed under the Red List of South African plants

(http://redlist.sanbi.org/) as well as species listed under the Northern Cape Nature

Conservation Act (No. 9 of 2009) are protected and require provincial permits. The Northern

Cape Conservation Act lists a variety of species as protected but also several whole families and

genera as protected. Of particular relevance to the current study are the following, which are

extracted from the legislation and are not intended to provide a comprehensive list of all

protected species, only those which are likely to be encountered in the area. The reader is

referred to the schedules of the Act for a full list of species listed under the act.

Under the Northern Cape Nature Conservation Act (No. 9 of 2009), the following are

highlighted as potentially being present at the site:
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Schedule 1: Specially Protected Flora

• Family GERANIACEAE - Pelargonium spp. all species

Schedule 2 Protected Flora

• Amaryllidaceae – All species

• Apiaceae – All Species

• Apocynaceae – All Species

• Asphodelaceae – All species except Aloe ferox

• Iridaceae – All species

• Mesembryanthemaceae – All species

• Androcymbium spp. - All species

• Crassulaceae - All species except those listed in Schedule 1

• Euphorbiaceae - Euphorbia spp. All species

• Oxalidaceae - Oxalis spp - All species

• Portulacaceae - Anacampseros spp. - All species

A full list of plant species known from the broad area around Hyperion site including those

recorded at the site are provided in Annex 1. This includes their protection status according to

the Northern Cape Conservation Act and whether they are listed under the national list of

protected trees. It is important to note that authorisation of the project by DEA does not free

the developer from complying with the provincial legislation and permitting requirements with

regards to protected species.

MITIGATION & AVOIDANCE OPTIONS

The primary mitigation and avoidance measure that must be implemented at the

preconstruction phase is the Preconstruction Walk-Through of the development footprint. This

defines which and how many individuals of listed and protected species are found within the

development footprint. This information is required for the DAFF and Northern Cape Nature

Conservation permits which must be obtained before construction can commence.

Where listed plant species fall within the development footprint and avoidance is not possible,

then it may be possible to translocate the affected individuals outside of the development

footprint. However, not all species are suitable for translocation as only certain types of plants

are able to survive the disturbance. Suitable candidates for translocation include most

geophytes and succulents. Although there are exceptions, the majority of woody species do

not survive translocation well and it is generally not recommended to try and attempt to
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translocate such species. Recommendations in this regard would be made following the walk-

through of the facility footprint before construction, where all listed and protected species

within the development footprint will be identified and located.

RESCUE AND PROTECTION PLAN

Preconstruction

• Identification of all listed species which may occur within the site, based on the SANBI

POSA database as well as the specialist EIA studies for the site and any other relevant

literature.

Before construction commences at the site, the following actions should be taken:

• A 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. This should happen during the flowering season at the site

which depending on rainfall is likely to be during spring to early summer (August-

October).

• A walk-through report following the walk-through which identifies areas where minor

deviations to roads and other infrastructure can be made to avoid sensitive areas and

important populations of listed species. The report should also contain a full list of

localities where listed species occur within the development footprint and the number

of affected individuals in each instance, so that this information can be used to comply

with the permit conditions required by the authorization as well as provincial

requirements.

• A permit to clear the site and relocated species of concern is required from Northern

Cape DENC before construction commences. A tree clearing permit is also required

from DAFF to clear protected trees from the site.

• Once the permits have been issued, there should be a search and rescue operation of all

listed species which have been identified in the walk-through report as being suitable

for search and rescue within the development footprint that cannot be avoided.

Affected individuals should be translocated to a similar habitat outside of the

development footprint and marked for monitoring purposes. Those species suitable for

search as rescue should be identified in the walk-through report. It is important to note
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that a permit is required to translocate or destroy any listed and protected species even

if they do not leave the property.

Construction

• Vegetation clearing should take place in a phased manner, so that large cleared areas

are not left standing with no activity for long periods of time and pose a wind and water

erosion risk. This will require coordination between the contractor and ECO, to ensure

that the ECO is able to monitor activities appropriately.

• All cleared material should be handled according to the Revegetation and Rehabilitation

Plan and used to encourage the recovery of disturbed areas.

• 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.

• All areas to be cleared should be demarcated with construction tape, survey markers or

similar. All construction vehicles should work only within the designated area.

• Plants suitable for translocation or for use in rehabilitation of already cleared areas

should be identified and relocated before general clearing takes place.

• Any listed species observed within the development footprint that were missed during

the preconstruction plant sweeps should be translocated to a safe site before clearing

commences.

• 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 in dune

areas carefully to ensure that impacts to these areas are minimized.

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

In this section, the listed species observed to occur within the broader site are identified and

listed below. Those present and the number affected within the development footprint would

be clarified following the preconstruction walk-through. The list is not considered exhaustive

and additional species may be observed to be present during the preconstruction walk-through,

which should be conducted at a favourable time of year, such that there is a maximal chance of

picking up geophytes and other species which may not be easily observed at other times of the

year.

Family Species
IUCN
Status

NC Status
DAFF
Status

AMARYLLIDACEAE Boophone disticha LC Schedule 2

APOCYNACEAE Raphionacme velutina LC Schedule 2

ASPHODELIACEAE Bulbine narcissifolia LC Schedule 2

CELASTRACEAE Gymnosporia buxifolia LC Schedule 2

FABACEAE Vachellia erioloba LC Protected

FABACEAE Vachellia haematoxylon LC Protected

IRIDACEAE Babiana bainesii LC Schedule 2

OXALIDACEAE Oxalis depressa LC Schedule 2

OXALIDACEAE Oxalis lawsonii LC Schedule 2

SCROPHULARIACEAE Jamesbrittenia atropurpurea subsp. atropurpurea LC Schedule 2

MONITORING & REPORTING REQUIREMENTS

The following reporting and monitoring requirements are recommended as part of the plant rescue and

protection plan:

• Preconstruction walk-through report detailing the location and distribution of all listed and

protected species. This should include a walk-through of all infrastructure including all new

access roads, turbine locations, turbine service areas, underground cables, buildings and

substations. The report should include recommendations of route adjustments where

necessary, as well as provide a full accounting of how many individuals of each listed species will

be impacted by the development.

• Permit application to NC-DENC. This requires the walk-through report as well as the

identification and quantification of all listed and protected species within the development

footprint. The permit is required before and search and rescue can take place. Where large

numbers of listed species are affected a site inspection and additional requirements may be
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imposed by NC-DENC as part of the permit conditions. All documentation associated with this

process needs to be retained and the final clearing permit should be kept at the site.

• Active daily monitoring of clearing 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.
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ANNEX 1. LIST OF PLANT SPECIES

List of plant species confirmed present at the Hyperion site during the course of the field assessment.

Family Species
IUCN
Status

NC Status DAFF
Status

ACANTHACEAE Barleria rigida LC

ACANTHACEAE Justicia puberula LC

AIZOACEAE Plinthus sericeus LC

AMARANTHACEAE Gomphrena celosioides LC

AMARANTHACEAE Hermbstaedtia odorata var. odorata LC

AMARANTHACEAE Pupalia lappacea var. lappacea LC

AMARYLLIDACEAE Boophone disticha LC Schedule 2

ANACARDIACEAE Searsia ciliata LC

APOCYNACEAE Raphionacme velutina LC Schedule 2

ASPARAGACEAE Asparagus laricinus LC

ASPARAGACEAE Asparagus retrofractus LC

ASPHODELIACEAE Bulbine narcissifolia LC Schedule 2

ASTERACEAE Chrysocoma ciliata LC

ASTERACEAE Dicoma schinzii LC

ASTERACEAE Felicia muricata subsp. cinerascens LC

ASTERACEAE Gazania krebsiana subsp. krebsiana LC

ASTERACEAE Geigeria ornativa LC

ASTERACEAE Helichrysum zeyheri LC

ASTERACEAE Hertia pallens LC

ASTERACEAE Nolletia ciliaris LC

ASTERACEAE Osteospermum muricatum LC

ASTERACEAE Pegolettia retrofracta LC

ASTERACEAE Pentzia calcarea LC

ASTERACEAE Pentzia sphaerocephala LC

ASTERACEAE Pteronia incana LC

ASTERACEAE Rosenia humilis LC

ASTERACEAE Senecio inaequidens LC

ASTERACEAE Tarchonanthus camphoratus LC

ASTERACEAE Verbesina encelioides LC

BORAGINACEAE Ehretia rigida subsp. rigida LC

BORAGINACEAE Heliotropium ciliatum LC

CAPPARACEAE Cleome rubella LC

CELASTRACEAE Gymnosporia buxifolia LC Schedule 2

COMMELINACEAE Commelina africana var. africana LC

CUCURBITACEAE Acanthosicyos naudinianus LC

CUCURBITACEAE Coccinia sessilifolia LC

CUCURBITACEAE Cucumis africanus LC

CYPERACEAE Cyperus margaritaceus var. margaritaceus LC

CYPERACEAE Kyllinga alba LC
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EBENACEAE Diospyros lycioides subsp. lycioides LC

ERIOSPERMACEAE Eriospermum sp. LC

EUPHORBIACEAE Tragia dioica LC

FABACEAE Vachellia hebeclada LC

FABACEAE Vachellia erioloba LC Protected

FABACEAE Vachellia haematoxylon LC Protected

FABACEAE Vachellia karroo LC

FABACEAE Vachellia mellifera subsp. detinens LC

FABACEAE Cyamopsis serrata LC

FABACEAE Elephantorrhiza elephantina LC

FABACEAE Indigofera daleoides var. daleoides LC

FABACEAE Lessertia pauciflora var. pauciflora LC

FABACEAE Melolobium exudans LC

FABACEAE Melolobium macrocalyx var. macrocalyx LC

FABACEAE Senna italica subsp. arachoides LC

FABACEAE Tephrosia burchellii LC

FABACEAE Tephrosia longipes subsp. longipes var. longipes LC

GERANIACEAE Monsonia angustifolia LC

GISEKIACEAE Gisekia pharnacioides var. pharnacioides LC

HYACINTHACEAE Dipcadi viride LC

HYACINTHACEAE Ledebouria ovatifolia LC

IRIDACEAE Babiana bainesii LC Schedule 2

LAMIACEAE Acrotome inflata LC

LAMIACEAE Leucas capensis LC

MALVACEAE Corchorus pinnatipartitus LC

MALVACEAE Grewia flava LC

MALVACEAE Hermannia comosa LC

MALVACEAE Hermannia jacobeifolia LC

MALVACEAE Hermannia linnaeoides LC

MALVACEAE Hermannia tomentosa LC

MALVACEAE Hibiscus marlothianus LC

MALVACEAE Hibiscus pusillus LC

MALVACEAE Pavonia burchellii LC

MOLLUGINACEAE Hypertelis salsoloides LC

MOLLUGINACEAE Limeum aethiopicum var. intermedium LC

MOLLUGINACEAE Limeum argute carinatum var argute carinatum LC

MOLLUGINACEAE Limeum fenestratum var. fenestratum LC

MOLLUGINACEAE Limeum sulcatum var sulcatum LC

MOLLUGINACEAE Mollugo cerviana LC

OROBANCHACEAE Striga bilabiata subsp. bilabiata LC

OXALIDACEAE Oxalis depressa LC Schedule 2

OXALIDACEAE Oxalis lawsonii LC Schedule 2

PEDALIACEAE Sesamum triphyllum LC

PHYLLANTHACEAE Phyllanthus maderaspatensis LC

POACEAE Aristida adscensionis LC
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POACEAE Aristida congesta subsp. congesta LC

POACEAE Aristida meridionalis LC

POACEAE Aristida stipitata subsp. graciliflora LC

POACEAE Aristida stipitata subsp. stipitata LC

POACEAE Brachiaria marlothii LC

POACEAE Cenchrus ciliaris LC

POACEAE Cymbopogon popischilli LC

POACEAE Cynodon dactylon LC

POACEAE Enneapogon cenchroides LC

POACEAE Enneapogon desvauxii LC

POACEAE Eragrostis biflora LC

POACEAE Eragrostis lehmanniana var. chaunantha LC

POACEAE Eragrostis nindensis LC

POACEAE Eragrostis obtusa LC

POACEAE Fingerhuthia africana LC

POACEAE Melinis repens subsp. repens LC

POACEAE Oropetium capense LC

POACEAE Pogonarthria squarrosa LC

POACEAE Schmidtia pappophoroides LC

POACEAE Stipagrostis obtusa LC

POACEAE Stipagrostis uniplumis var. uniplumis LC

POACEAE Tragus berteronianus LC

POLYGALACEAE Polygala seminuda LC

PORTULACACEAE Portulaca kermesina LC

PORTULACACEAE Talinum arnotii LC

RANUNCULACEAE Clematis brachiata LC

RHAMNACEAE Ziziphus mucronata subsp. mucronata LC

RUBIACEAE Kohautia caespitosa subsp. brachyloba LC

SCROPHULARIACEAE Aptosimum albomarginatum LC

SCROPHULARIACEAE Aptosimum elongatum LC

SCROPHULARIACEAE Aptosimum lineare var. lineare LC

SCROPHULARIACEAE Chaenostoma halimifolium LC

SCROPHULARIACEAE Jamesbrittenia atropurpurea subsp. atropurpurea LC Schedule 2

SCROPHULARIACEAE Peliostomum leuchorhizum LC

SCROPHULARIACEAE Selago mixta LC

SCROPHULARIACEAE Sutera griquensis LC

SOLANACEAE Datura stramonium LC

SOLANACEAE Lycium hirsutum LC

THYMELAEACEAE Gnidia polycephala LC

VAHLIACEAE Vahlia capensis subsp. vulgaris var. vulgaris LC

VERBENACEAE Chascanum pinnatifidum var. pinnatifidum LC

VERBENACEAE Lantana rugosa LC

ZYGOPHYLLACEAE Tribulus terrestris LC
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REVEGETATION AND REHABILITATION PLAN

1. PURPOSE

The purpose of the Rehabilitation Plan is to ensure that areas cleared or impacted during construction

activities within the site for the Hyperion Solar Development 2, and that are not required for operation are

rehabilitated to their original state before the operation phase commences, and that the risk of erosion

from these areas is reduced. The purpose of the Rehabilitation Plan for the site can be summarised as

follows:

» Achieve long-term stabilisation of all disturbed areas.

» Re-vegetate all disturbed areas with suitable local plant species.

» Minimise visual impact of disturbed areas.

» Ensure that disturbed areas are rehabilitated to a condition similar to that found prior to disturbance.

This Rehabilitation Plan should be read in conjunction with other site-specific plans, including the Erosion

Management Plan, Soil Management Plan, Alien Invasive Management Plan and Plant Rescue and

Protection Plan. Prior to the commencement of construction, a detailed Rehabilitation Plan and Method

Statement for the site should be compiled with the aid of a suitably qualified, professionally registered

specialist (with a botanical or equivalent qualification).

2. RELEVANT ASPECTS OF THE SITE

The project site is restricted to the Kathu Bushveld vegetation type. This vegetation unit extends from

around Kathu and Dibeng in the south through Hotazel and to the Botswana border between Van Zylsrus

and McCarthysrus. The vegetation within the project site comprises of bushveld with a well-developed

tree layer and a variable-density grass layer. Three broad vegetation communities were identified, the

area west of the Vlermuisleegte River, the river itself and the area east of the Vlermuisleegte River. The

area west of the river is largely dominated by Tarchonanthus camphoratus and Vachellia haematoxylon

with a few areas where V. erioloba and/or Acacia mellifera become dominant. In the area east of the

river, the vegetation is generally more open and largely dominated by V. erioloba with some localised

areas dominated by Acacia mellifera or Terminalia sericea.

Three NFA protected species occur at the site occur at the site and includes:

» Boscia albitrunca (not observed within the development footprint),

» V. erioloba; and

» V. haemotoxylon.

The project site has a relatively high abundance of V. erioloba and V. haematoxylon and the loss of

relatively high numbers of individuals of these species cannot be avoided.

3. REHABILITATION METHODS AND PRACTISES

The following general management practices should be encouraged or strived for:
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» Clearing of invaded areas should be conducted as per the Alien Management Plan, included in the

EMPr.

» No harvesting of vegetation may be undertaken outside the area to be disturbed by construction

activities.

» Indigenous plant material must be kept separate from alien material.

» Indigenous seeds may be harvested for purposes of revegetation in areas that are free of alien invasive

vegetation, either at the site prior to clearance or from suitable neighbouring sites.

» Topsoil should be reserved wherever possible on site, to be utilised during rehabilitation.

» Sods used for revegetation should be obtained directly from the site, but not from the sensitive areas.

Sods should contain at least a 50 mm topsoil layer and be minimally disturbed, in particular to existing

root systems. Sods must ideally be obtained from areas as close as possible to the region that is to be

rehabilitated.

» Water used for the irrigation of re-vegetated areas should be free of chlorine and other pollutants that

might have a detrimental effect on the plants.

» All seeded, planted or sodded grass areas and all shrubs or trees planted are to be irrigated at regular

intervals.

» 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 it captures soil and organic

matter flowing over the surface.

» The final rehabilitated area should resemble the current composition and structure of the soil as far as

practicably possible.

» Progressive rehabilitation is an important element of the rehabilitation strategy and should be

implemented where feasible.

» No construction equipment, vehicles or unauthorised personnel should be allowed onto areas that

have been rehabilitated.

» Where rehabilitation sites are located within actively grazed areas, they should be fenced off, this must

be undertaken in consultation with the landowner.

» Any runnels, erosion channels or wash-aways developing after revegetation should be backfilled and

consolidated and the areas restored to a proper stable condition.

» Re-vegetated areas should be monitored frequently and prepared and revegetation from scratch

should inadequate signs of surface coverage or grown be evident after two growth seasons.

Adequate recovery must be assessed by a qualified botanist or rehabilitation specialist.

» The stockpiled vegetation from the clearing operations should be reduced to mulch where possible,

and retained along with topsoil to encourage seedbank regrowth and soil fertility.

» Mulches must be collected in such a manner as to restrict the loss of seed.

» Mulch must be stored for as short a period as possible.

» Mulch is to 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.

» Where herbicides are used to clear vegetation, species-specific chemicals should be applied to

individual plants only. General spraying should be strictly prohibited, and only the correct herbicide

type should be applied.

» Once rehabilitated, areas should be protected to prevent trampling and erosion.

» Fencing should be removed once a sound vegetative cover has been achieved.
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4. MONITORING AND FOLLOW-UP ACTION

Throughout the lifecycle of the development, regular monitoring and adaptive management must be in

place to detect any new degradation of rehabilitated areas. During the construction phase, the

Environmental Officer (EO) and EPC Contractor will be responsible for initiating and maintaining a suitable

monitoring system. Once the development is operational, the Developer will need to identify a suitable

entity that will be able to take over and maintain the monitoring cycle and initiate adaptive management

as soon as it is required. Monitoring personnel must be adequately trained.

The following are the minimum criteria that should be monitored:

» Associated nature and stability of surface soils.

» Re-emergence of alien and invasive plant species. If noted, remedial action must be taken

immediately, as per the alien management plan and mitigation measures contained within the EMPr.

Rehabilitation success, monitoring and follow-up actions are important to achieve the desired cover and

soil protection. The following monitoring protocol is recommended:

» Rehabilitation areas should be monitored every 4 months for the first 12 months following construction,

or as per the recommendations of specialist.

» Ensure that steep slopes are not de-vegetated unnecessarily and subsequently become hydrophobic

(i.e. have increased runoff and a decreased infiltration rate) increasing the erosion potential.

» Soil loss is related to the length of time that soils are exposed prior to rehabilitation or stabilisation.

Therefore, the timeframe between construction activities and rehabilitation should be minimised.

Phased construction and progressive rehabilitation, where practically possible, are therefore important

elements of the erosion control and rehabilitation strategy.

» Any areas showing erosion, should be adaptively managed with particular erosion control measures,

depending on the situation.

If the current state of the environment prior to construction (which will be disturbed during the construction

phase) is not achieved post impact, within the specified rehabilitation period, maintenance of these areas

must continue until an acceptable state is achieved (excluding alien plant species or weeds). Additional

rehabilitation methods may be necessary to achieve the current state before construction commenced.

Monitoring of the rehabilitation success, as well as follow-up adaptive management, combined with the

clearing of emerging alien plant species should all continue for as long as is considered necessary,

depending on regrowth rates.
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PRINCIPLES FOR EROSION MANAGEMENT

1. PURPOSE

Exposed and unprotected soils are the main cause of erosion in most situations. Therefore, this Erosion

Management Plan, the Storm water Management Plan and the Revegetation and Rehabilitation Plan are

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.

This Erosion Management Plan addresses the management and mitigation of potential impacts relating to

soil erosion. The objective of the plan is to provide:

» A general framework for soil erosion and sediment control, which enables the contractor to identify

areas where erosion can occur and is likely to be accelerated by construction related activities.

» An outline of general methods to monitor, manage and rehabilitate erosion prone areas, ensuring that

all erosion resulting from all phases of the development is addressed.

This plan must be updated and refined once the construction/ civil engineering plans have been finalised

following detailed design.

2. RELEVANT ASPECTS OF THE SITE

The landscape within the project site can be described as flat to very slightly undulating with a well-

developed tree layer and a variable-density grass layer. The main landscape feature within the project

site is the Vlermuisleegte (non-perennial river) which traverses the centre of the project site and is situated

below the level of the surrounding plains. These plains are covered in red sand and grass with some larger

Acacia erioloba species. The project site is characterised by topographical variations mostly due to

depression features (pan wetlands) and the Vlermuisleegte River.

During construction, there will be a lot of disturbed and loose soil at the site which will render the area

vulnerable to erosion. The veld is in good condition and there are no signs of overgrazing, land

degradation or erosion.

During the operation phase the impacts related to loss of land use and land capability will remain the

same. Areas under permanent buildings, substations, transformers and other covered surfaces are no

longer susceptible to erosion, but hard surfaces will increase run-off during rain storms onto bare soil

surfaces.

3. EROSION AND SEDIMENT CONTROL PRINCIPLES

The goals of erosion control during and after construction at the site should be to:

» Protect the land surface from erosion;

» Intercept and safely direct run-off water from undisturbed upslope areas through the site without

allowing it to cause erosion within the site or become contaminated with sediment; and

» Progressively revegetate or stabilise disturbed areas.
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These goals can be achieved by applying the management practices outlined in the following sections.

3.1. On-Site Erosion Management

General factors to consider regarding erosion risk at the site includes the following:

» Due to the sandy nature of soils in the study area, soil loss will be greater during dry periods as it is more

prone to wind erosion. Therefore, precautions to prevent erosion should be present throughout the

year.

» Soil loss will be greater on steeper slopes. Ensure that steep slopes are not de-vegetated unnecessarily

and subsequently become hydrophobic (i.e. have increased runoff and a decreased infiltration rate)

increasing the erosion potential.

» Soil loss is related to the length of time that soils are exposed prior to rehabilitation or stabilisation.

Therefore, the gap between construction activities and rehabilitation should be minimised. Phased

construction and progressive rehabilitation, where practically possible, are therefore important

elements of the erosion control strategy.

» The extent of disturbance will influence the risk and consequences of erosion. Therefore, site clearing

should be restricted to areas required for construction purposes only. As far as possible, large areas

should not be cleared all at once, especially in areas where the risk of erosion is higher.

» Roads should be planned and constructed in a manner which minimises their erosion potential. Roads

should therefore follow the natural contour as far as possible. Roads parallel to the slope direction

should be avoided as far as possible.

» Where necessary, new roads constructed should include water diversion structures with energy

dissipation features present to slow and disperse the water into the receiving area.

» Roads used for project-related activities and other disturbed areas should be regularly monitored for

erosion. Any erosion problems recorded should be rectified as soon as possible and monitored

thereafter to ensure that they do not re-occur.

» Runoff may have to be specifically channeled or storm water adequately controlled to prevent

localised rill and gully erosion.

» Compacted areas should have adequate drainage systems to avoid pooling and surface flow.

Heavy machinery should not compact those areas which are not intended to be compacted as this

will result in compacted hydrophobic, water repellent soils which increase the erosion potential of the

area. Where compaction does occur, the areas should be ripped.

» All bare areas should be revegetated with appropriate locally occurring species, to bind the soil and

limit erosion potential.

» Silt fences should be used where there is a danger of topsoil or material stockpiles eroding and

entering streams and other sensitive areas.

» Gabions and other stabilisation features must be used on steep slopes and other areas vulnerable to

erosion to minimise erosion risk as far as possible.

» Activity at the site after large rainfall events when the soils are wet and erosion risk is increased should

be reduced. No driving off of hardened roads should occur at any time, and particularly immediately

following large rainfall events.

» Topsoil should be removed and stored in a designated area separately from subsoil and away from

construction activities (as per the recommendations in the EMPr). Topsoil should be reapplied where

appropriate as soon as possible in order to encourage and facilitate rapid regeneration of the natural

vegetation in cleared areas.
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» Regular monitoring of the site for erosion problems during construction (on-going) and operation (at

least twice annually) is recommended, particularly after large summer thunderstorms have been

experienced. The ECO will determine the frequency of monitoring based on the severity of the

impacts in the erosion prone areas.

3.1.1. Erosion control mechanisms

The contractor may use the following mechanisms (whichever proves more appropriate/ effective) to

combat erosion when necessary:

» Reno mattresses;

» Slope attenuation;

» Hessian material;

» Shade catch nets;

» Gabion baskets;

» Silt fences;

» Storm water channels and catch pits;

» Soil bindings;

» Geofabrics;

» Hydro-seeding and/or re-vegetating;

» Mulching over cleared areas;

» Boulders and size varied rocks; and

» Tilling.

3.2. Engineering Specifications

A detailed engineering specifications Storm water Management Plan describing and illustrating the

proposed stormwater control measures must be prepared by the Civil Engineers during the detailed design

phase and should be based on the underlying principles of the Storm water Management Plan (Appendix

H of the EMPr) and this should include erosion control measures. Requirements for project design include:

» Erosion control measures to be implemented before and during the construction period, including the

final storm water control measures (post construction).

» All temporary and permanent water management structures or stabilisation methods must be

indicated within the Storm water Management Plan.

» An on-site Engineer or Environmental Officer (EO)/ SHE Representative to be responsible for ensuring

implementation of the erosion control measures on site during the construction period. The ECO

should monitor the effectiveness of these measures on the interval agreed upon with the Site Manager

and EO.

» The EPC Contractor holds ultimate responsibility for remedial action in the event that the approved

Storm water Management Plan is not correctly or appropriately implemented and damage to the

environment is caused.
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3.3. Monitoring

The site must be monitored continuously during construction and operation in order to determine any

indications of erosion. If any erosion features are recorded as a result of the activities on-site the

Environmental Officer (EO)/ SHE Representative (during construction) or Environmental Manager (during

operation) must:

» Assess the significance of the situation.

» Take photographs of the soil degradation.

» Determine the cause of the soil erosion.

» Inform the contractor/operator that rehabilitation must take place and that the contractor/operator is

to implement a rehabilitation method statement and management plan to be approved by the

Site/Environmental Manager in conjunction with the ECO.

» Monitor that the contractor/operator is taking action to stop the erosion and assist them where

needed.

» Report and monitor the progress of rehabilitation weekly and record all the findings in a site register

(during construction).

» All actions with regards to the incidents must be reported on a monthly compliance report which

should be kept on file for if/when the Competent Authority requests to see it (during construction) and

kept on file for consideration during the annual audits (during construction and operation).

The Contractor (in consultation with an appropriate specialist, e.g. an engineer) must:

» Select a system/mechanism to treat the erosion.

» Design and implement the appropriate system/mechanism.

» Monitor the area to ensure that the system functions like it should. If the system fails, the method must

be adapted or adjusted to ensure the accelerated erosion is controlled.

» Continue monitoring until the area has been stabilised.

4. CONCLUSION

The Erosion Management Plan is a document to assist the Proponent/ EPC Contractor with guidelines on

how to manage erosion during all phases of the project. The implementation of management measures is

not only good practice to ensure minimisation of degradation, but also necessary to ensure compliance

with legislative requirements. This document forms part of the EMPr, and is required to be considered and

adhered to during the design, construction, operation and decommissioning phases of the project (if and

where applicable). During the construction phase, the contractor must prepare an Erosion Control

Method Statement to ensure that all construction methods adopted on site do not cause, or precipitate

soil erosion and shall take adequate steps to ensure that the requirements of this plan are met before,

during and after construction. The designated responsible person on site, must be indicated in the Method

Statement and shall ensure that relevant erosion control measures are in place throughout the

construction phase.

An operation phase Erosion Management Plan should be designed and implemented if not already

addressed by the mitigations implemented as part of construction, with a view to preventing the passage

of concentrated flows off hardened surfaces and onto natural areas.
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STORMWATER MANAGEMENT PLAN

1. PURPOSE

By taking greater cognisance of natural hydrological patterns and processes it is possible to develop storm

water management systems in a manner that reduces these potentially negative impacts and mimic nature.

The main risks associated with inappropriate storm water management are increased erosion risk and risks

associated with flooding. Therefore, this Storm water Management Plan and the Erosion Management Plan

are closely linked to one another and should be managed together.

This Storm water Management Plan addresses the management of storm water runoff from the development

site and significant impacts relating to resultant impacts such as soil erosion and downstream sedimentation.

The main factors influencing the planning of storm water management measures and infrastructure are:

» Topography and slope gradients;

» Placing of infrastructure and infrastructure design;

» Annual average rainfall; and

» Rainfall intensities.

The objective of the plan is therefore to provide measures to address runoff from disturbed portions of the

site, such that they:

» do not result in concentrated flows into natural watercourses i.e. provision should be made for temporary

or permanent measures that allow for attenuation, control of velocities and capturing of sediment

upstream of natural watercourses.

» do not result in any necessity for concrete or other lining of natural watercourses to protect them from

concentrated flows off the development if not necessary.

» do not divert flows out of their natural flow pathways, thus depriving downstream watercourses of water.

This Storm water Management Plan must be updated and refined once the construction/ civil engineering

plans have been finalised following detailed design.

2. RELEVANT ASPECTS OF THE SITE

The project site is situated within the Lower Vaal Water Management Area (WMA) 10, Quaternary

Catchment D41K (Molopo Catchment) and the Southern Kalahari Ecoregion. The project site is furthermore

located in an area defined as an upstream management catchment (FEPACODE 4). Upstream

management catchments are required to prevent the downstream degradation of FEPAs and Fish Support

Areas (FSAs). The episodic Vlermuisleegte River bisects the centre of the project site. This river drains in a

south-eastern to north-western direction and is considered to be largely natural according to the Present

Ecological State (PES) 1999. In contrary, the river is classified as moderately modified (Class C) according to

the National Freshwater Ecosystem Priority Area (NFEPA) database.

A perched depression wetland has been identified within the northern portion of the project site, situated

within the Vlermuisleegte River. This depression is considered to be in a natural or good ecological condition

(Class B).
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Ten (10) pan wetlands were identified scattered within the surrounding area. The pans are considered to

be mostly natural with no significant impacts to their hydrological or geomorphological properties. Some

disturbance to the vegetation was evident primarily due to the trampling and grazing of livestock within and

surrounding the pans. This has caused a slight change in ecosystem processes within the pans.

The Kathu area is typically characterised as having a local steppe climate (BSh) with little rainfall. The area

receives a mean annual average rainfall of approximately 395mm. Precipitation is highest in March with an

average of 74mm; and lowest in July with an average of 3mm. Minimal rain occurs between May to

September. The average annual temperature in Kathu is 18.9°C. January is the hottest month of the year

with an average temperature of 25.3°C, while July is the coldest month of the year with an average

temperature of 10.8°C (refer to Figure 1). Frost is frequent to very frequent during winter, with up to 37 mean

frost days per year. Droughts and floods are a regular occurrence at both provincial and local scales, and

play a significant role in almost every aspect of the social, economic, and ecological environment within

the Province.

Figure 1: Climate and Temperature graphs for Kathu, Northern Cape Province (Source: en.climate-

data.org).

3. STORMWATER MANAGEMENT PRINCIPLES

In the design phase, various storm water management principles should be considered including:

» Prevent concentration of storm water flow at any point where the ground is susceptible to erosion.

» Reduce storm water flows as far as possible by the effective use of attenuating devices (such as swales,

berms, silt fences). As construction progresses, the storm water control measures are to be monitored

and adjusted to ensure complete erosion and pollution control at all times.

» Silt traps must be used where there is a danger of topsoil or material stockpiles eroding and entering

streams and other sensitive areas.

» Construction of gabions and other stabilisation features on steep slopes may be undertaken to prevent

erosion, if deemed necessary.

» Minimise the area of exposure of bare soils to minimise the erosive forces of wind, water and all forms of

traffic.

» Ensure that development does not increase the rate of storm water flow above that which the natural

ground can safely accommodate at any point in the sub-catchments.



Hyperion Solar Development 2
Environmental Management Programme (EMPr) April 2019

Stormwater Management Plan Page 3

» Ensure that all storm water control works are constructed in a safe and aesthetic manner in keeping with

the overall development.

» Plan and construct storm water management systems to remove contaminants before they pollute

surface waters or groundwater resources.

» Contain soil erosion, whether induced by wind or water forces, by constructing protective works to trap

sediment at appropriate locations. This applies particularly during construction.

» Avoid situations where natural or artificial slopes may become saturated and unstable, both during and

after the construction process.

» Design and construct roads to avoid concentration of flow along and off the road. Where flow

concentration is unavoidable, measures to incorporate the road into the pre-development storm water

flow should not exceed the capacity of the culvert. To assist with the storm water run-off, gravel roads

should typically be graded and shaped with a 2-3% crossfall back into the slope, allowing storm water

to be channelled in a controlled manner towards the, natural drainage lines and to assist with any sheet

flow on the site.

» Design culvert inlet structures to ensure that the capacity of the culvert does not exceed the pre-

development storm water flow at that point. Provide detention storage on the road and/or upstream

of the storm water culvert.

» Design outlet culvert structures to dissipate flow energy. Any unlined downstream channel must be

adequately protected against soil erosion.

» Where the construction of a building causes a change in the vegetative cover of the site that might

result in soil erosion, the risk of soil erosion by storm water must be minimised by the provision of

appropriate artificial soil stabilisation mechanisms or re-vegetation of the area. Any inlet to a piped

system should be fitted with a screen or grating to prevent debris and refuse from entering the storm

water system.

» Preferably all drainage channels on site and contained within the larger area of the property (i.e.

including buffer zone) should remain in the natural state so that the existing hydrology is not disturbed.

3.1. Engineering Specifications

Detailed engineering specifications for a Storm water Management Plan describing and illustrating the

proposed storm water control measures must be prepared by the Civil Engineers during the detailed design

phase and should be based on the underlying principles of this Storm water Management Plan. This should

include erosion control measures. Requirements for project design include:

» Erosion control measures to be implemented before and during the construction period, including the

final storm water control measures (post construction) must be indicated within the Final/Updated Storm

water Management Plan.

» All temporary and permanent water management structures or stabilisation methods must be indicated

within the Final/Updated Storm water Management Plan.

» The drainage system for the site should be designed to specifications that can adequately deal with a

1:50 year intensity rainfall event or more to ensure sufficient capacity for carrying storm water around

and away from infrastructure.

» Procedures for storm water flow through a project site need to take into consideration both normal

operating practice and special circumstances. Special circumstances in this case typically include

severe rainfall events.

» An on-site Engineer or Environmental Officer is to be responsible for ensuring implementation of the

erosion control measures on site during the construction period.
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» The EPC Contractor holds ultimate responsibility for remedial action in the event that the approved storm

water plan is not correctly or appropriately implemented and damage to the environment is caused.

During the construction phase, the contractor must prepare a Storm water Control Method Statement to

ensure that all construction methods adopted on site do not cause, or precipitate soil erosion and shall take

adequate steps to ensure that the requirements of the Storm water Management Plan are met before,

during and after construction. The designated responsible person on site, must be indicated in the Storm

water Control Method Statement and shall ensure that no construction work takes place before the relevant

storm water control measures are in place.

An operation phase Storm water Management Plan should be designed and implemented if not already

addressed by the mitigations implemented as part of construction, with a view to preventing the passage

of concentrated flows off hardened surfaces and onto natural areas.
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WASTE MANAGEMENT PLAN

1. PURPOSE

A Waste Management Plan (WMP) plays a key role in achieving sustainable waste management

throughout all phases of the project. The plan prescribes measures for the collection, temporary storage

and safe disposal of the various waste streams associated with the project and includes provisions for the

recovery, re-use and recycling of waste. The purpose of this plan is therefore to ensure that effective

procedures are implemented for the handling, storage, transportation and disposal of waste generated

from the project activities on site.

This WMP has been compiled as part of the project EMPr and is based on waste stream information

available at the time of compilation. Construction and operation activities must be assessed on an

ongoing basis in order to determine the efficacy of the plan and whether further revision of the plan is

required. This plan should be updated once further detail regarding waste quantities and categorisation

become available, during the construction and/or operation stages. This plan should be updated

throughout the life-cycle of the PV facility, as required in order to ensure that appropriate measures are in

place to manage and control waste and to ensure compliance with relevant legislation.

Prior to the commencement of construction, a detailed Waste Management Method Statement for the

site should be compiled by the Contractor.

2. RELEVANT ASPECTS OF THE SITE

It is expected that the development of the Hyperion Solar Development 2 will generate construction solid

waste, as well as general waste and hazardous waste during the lifetime of the solar energy facility.

Waste generated on site, originates from various sources, including but not limited to:

» Concrete waste generated from spoil and excess concrete.

» Contaminated water, soil, rocks and vegetation due to hydrocarbon spills.

» Hazardous waste from vehicle, equipment and machinery parts and servicing, fluorescent tubes, used

hydrocarbon containers, and waste ink cartridges.

» Recyclable waste in the form of paper, glass, steel, aluminium, wood/ wood pallets, plastic (PET

bottles, PVC, LDPE) and cardboard.

» Organic waste from food waste as well as alien and endemic vegetation removal.

» Sewage from portable toilets and septic tanks.

» Inert waste from spoil material from site clearance and trenching works.

3. LEGISLATIVE REQUIREMENTS

Waste in South Africa is currently governed by several regulations, including:

» National Environmental Management: Waste Act (NEM:WA), 2008 (Act 59 of 2008);

» National Environmental Management: Waste Amendment Act, 2014 (Act 26 of 2014);

» The South African Constitution (Act 108 of 1996);

» Hazardous Substances Act (Act 5 of 1973);
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» Health Act (Act 63 of 1977);

» Environment Conservation Act (Act 73 of 1989);

» Occupational Health and Safety Act (Act 85 of 1993);

» National Water Act (Act 36 of 1998);

» The National Environmental Management Act (Act 107 of 1998) (as amended);

» Municipal Structures Act (Act 117 of 1998);

» Municipal Systems Act (Act 32 of 2000);

» Mineral and Petroleum Resources Development Act (Act 28 of 2002); and

» Air Quality Act (Act 39 of 2004).

Storage of waste must be conducted in accordance with the National Norms and Standards for the

Storage of Waste, published in GNR 926.

4. WASTE MANAGEMENT PRINCIPLES

An integrated approach to waste management is needed on site. Such an approach is illustrated in

Figure 1.

It is important to ensure that waste is managed with the following objectives in mind during all phases of

the project:

» Reducing volumes of waste is the greatest priority;

» If reduction is not feasible, the maximum amount of waste is to be recycled; and

» Waste that cannot be recycled is to be disposed of in the most environmentally responsible manner.

Figure 1: Integrated Waste Management Flow Diagram

(Source: http://www.enviroserv.co.za/pages/content.asp?SectionId=496)
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4.1. Construction phase

A plan for the management of waste during the construction phase is detailed below. A Method

Statement detailing specific waste management practices during construction should be prepared by the

Contractor prior to the commencement of construction, for approval by the Resident Engineer.

4.1.1. Waste Assessment / Inventory

» The Environmental Officer (EO), or designated staff member, must develop, implement and maintain a

waste inventory reflecting all waste generated during construction for both general and hazardous

waste streams.

» Construction methods and materials should be carefully considered in view of waste reduction, re-use,

and recycling opportunities, to be pro-actively implemented.

» Once a waste inventory has been established, targets for the recovery of waste (minimisation, re-use,

recycling) should be set.

» The EO must conduct waste classification and rating in terms of SANS 10288 and Government Notice

634 published under the NEM: WA.

4.1.2. Waste collection, handling and storage

» It is the responsibility of the EO to ensure that each subcontractor implements their own waste

recycling system, i.e. separate bins for food waste, plastics, paper, wood, glass cardboard, metals, etc.

Such practises must be made contractually binding upon appointment of the subcontractors.

» Waste manifests and waste acceptance approvals (i.e. receipts) from designated waste facilities must

be kept on file at the site office, in order to record and prove continual compliance for future auditing.

» Septic tanks and portable toilets must be monitored by the EO or responsible subcontractor and

maintained regularly. Below ground storage of septic tanks must withstand the external forces of the

surrounding environment. The area above the tank must be demarcated to prevent any vehicles or

heavy machinery from moving around in the surrounding area.

» Waste collection bins and hazardous waste containers must be provided by the principal contractor

and subcontractors and placed at strategic locations around the site for the storage of organic,

recyclable and hazardous waste.

» A dedicated waste area must be established on site for the storage of all waste streams before

removal from site. The storage period must not trigger listed waste activities as per the NEMWA, GN 921

of November 2013.

» Signage/ colour coding must be used to differentiate disposal areas for the various waste streams (i.e.

paper, cardboard, metals, food waste, glass etc.).

» Hazardous waste must be stored within a bunded area constructed according to SABS requirements,

and must ensure complete containment of the spilled material in the event of a breach. As such,

appropriate bunding material, design, capacity and type must be utilised to ensure that no

contamination of the surrounding environment will occur despite a containment breach. The net

capacity of a bunded compound in a storage facility should be at least 120% of the net capacity of

the largest tank.

» Take into consideration the capacity displaced by other tanks within the same bunded area and any

foundations.
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» Treat interconnected tanks as a single tank of equivalent total volume for the purposes of the bund

design criteria.

» The location of all temporary waste storage areas must aim to minimise the potential for impact on the

surrounding environment, including prevention of contaminated runoff, seepage, and vermin control,

while being reasonably placed in terms of centrality and accessibility on site. Where required, an

additional temporary waste storage area may be designated, provided identical controls are

exercised for these locations.

» Waste storage shall be in accordance with all Regulations and best-practice guidelines and under no

circumstances may waste be burnt on site.

» A dedicated waste management team must be appointed by the principal contractors’ SHE Officer,

who will be responsible for ensuring the continuous sorting of waste and maintenance of the area. The

waste management team must be trained in all areas of waste management and monitored by the

SHE Officer.

» All waste removed from site must be done by a registered/ licensed subcontractor, who must supply

information regarding how waste recycling/ disposal will be achieved. The registered subcontractor

must provide waste manifests for all removals at least once a month or for every disposal made,

records of which must be kept on file at the site camp for the duration of the construction period.

4.1.3. Management of waste storage areas

» Waste storage must be undertaken in accordance with the relevant Norms and Standards.

» The position of all waste storage areas must be located so as to ensure minimal degradation to the

environment. The main waste storage area must have a suitable storm water system separating clean

and contaminated storm water.

» Collection bins placed around the site and at subcontractors’ camps (if at a different location than

the main site camp) must be maintained and emptied on a regular basis by the principal contractor to

avoid overflowing receptacles.

» Inspections and maintenance of the main waste storage area must be undertaken daily. Skips and

storage containers must be clearly marked or colour coded and well-maintained. Monitor for rodents

and take corrective action if they become a problem.

» Waste must be stored in designated containers and not on the ground.

» Inspections and maintenance of bunds must be undertaken regularly. Bunds must be inspected for

leaks or cracks in the foundation and walls.

» It is assumed that any rainwater collected inside the bund is contaminated and must be treated by

oil/water separation (or similar method) prior to dewatering, or removed and stored as hazardous

waste, and not released into the environment.

» If any leaks occur in the bund, these must be amended immediately.

» Bund systems must be designed to avoid dewatering of contaminated water, but to rather separate oil

and hydrocarbons from water prior to dewatering.

» Following rainfall event bunds must always be dewatered in order to maintain a sufficient storage

capacity in the event of a breach.

» No mixing of hazardous and general waste is allowed.

4.1.4. Disposal

» Waste generated on site must be removed on a regular basis. This frequency may change during

construction depending on waste volumes generated at different stages of the construction process,



Hyperion Solar Development 2
Environmental Management Programme (EMPr) April 2019

Waste Management Plan Page 5

however removal must occur prior to the storage capacity being reached to avoid overflow of

containers and poor waste storage.

» Waste must be removed by a suitably qualified contractor and disposed of at an appropriately

licensed landfill site. Proof of appropriate disposal must be provided by the contractor to the EO and

ECO.

4.1.5. Record keeping

The success of the WMP is determined by measuring criteria such as waste volumes, cost recovery from

recycling and cost of disposal. Recorded data can indicate the effect of training and education, or the

need for education. It will provide trends and benchmarks for setting goals and standards. It will provide

clear evidence of the success or otherwise of the plan.

» Documentation (waste manifest, certificate of issue or safe disposal) must be kept detailing the

quantity, nature, and fate of any regulated waste for audit purposes.

» Waste management must form part of the monthly reporting requirements in terms of volumes

generated, types, storage and final disposal.

4.1.6. Training

Training and awareness regarding waste management shall be provided to all employees and contractors

as part of the toolbox talks or on-site awareness sessions with the EO and at the frequency as set out by the

ECO.

4.2. Operation phase

It is expected that the operation phase will result in the production of limited amounts of general waste

consisting mostly of cardboard, paper, plastic, tins, metals and a variety of synthetic compounds.

Hazardous wastes (including grease, oils) will also be generated. All waste generated will be required to

be temporarily stored at the facility in appropriate sealed containers prior to disposal at a permitted landfill

site or other facilities.

The following waste management principles apply during the operation phase:

» The SHE Manager must develop, implement and maintain a waste inventory reflecting all waste

generated during operation for both general and hazardous waste streams.

» Adequate waste collection bins at site must be supplied. Separate bins should be provided for general

and hazardous waste.

» Recyclable waste must be removed from the waste stream and stored separately.

» All waste must be stored in appropriate temporary storage containers (separated between different

operation wastes, and contaminated or wet waste).

» Waste storage shall be in accordance with all best-practice guidelines and under no circumstances

may waste be burnt on site.

» Waste generated on site must be removed on a regular basis throughout the operation phase.

» Waste must be removed by a suitably qualified contractor and disposed of at an appropriately

licensed landfill site. Proof of appropriate disposal must be provided by the contractor and kept on

site.
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5. Monitoring of Waste Management Activities

Records must be kept of the volumes/ mass of the different waste streams that are collected from the site

throughout the life of the project. The appointed waste contractor is to provide monthly reports to the

operator containing the following information:

» Monthly volumes/ mass of the different waste streams collected;

» Monthly volumes/ mass of the waste that is disposed of at a landfill site;

» Monthly volumes/ mass of the waste that is recycled;

» Data illustrating progress compared to previous months.

This report will aid in monitoring the progress and relevance of the waste management procedures that

are in place. If it is found that the implemented procedures are not as effective as required, this WMP is to

be reviewed and amended accordingly. This report must from part of the EO’s reports to the ECO on a

monthly basis.
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▪ Traffic and Parking Audits for the Suburb of Groenvallei in Cape Town – Client: City of Cape 

Town Department of Property Management. 

▪ Road Safety Audit for the Upgrade of N1 Section 4 Monument River – Client: Aurecon on 

behalf of SANRAL 

▪ Sonop Windfarm – Traffic Impact Assessment for the proposed Sonop Windfarm, Coega, Port 

Elizabeth – Client: Founders Engineering 

▪ Universal Windfarm - Traffic Impact Assessment for the proposed Universal Windfarm, Coega, 

Port Elizabeth – Client: Founders Engineering 

▪ Road Safety Audit for the Upgrade of N2 Section 8 Knysna to Wittedrift – Client: SMEC on 

behalf of SANRAL 

▪ Road Safety Audit for the Upgrade of N1 Section 16 Zandkraal to Winburg South – Client: SMEC 

on behalf of SANRAL 

▪ Traffic and Road Safety Studies for the Improvement of N7 Section 2 and Section 3 (Rooidraai 

and Piekenierskloof Pass) – Client: SANRAL  

▪ Road Safety Appraisals for Northern Region of Cape Town – Client: Aurecon on behalf of City 

of Cape Town (TCT) 

▪ Traffic Engineering Services for the Enkanini Informal Settlement, Kayamandi - Client: 

Stellenbosch Municipality 

▪ Lead Traffic Engineer for the Upgrade of a 150km Section of the National Route N2 from 

Kangela to Pongola in KwaZulu-Natal, Client: SANRAL 

▪ Traffic Engineering Services for the Kosovo Informal Settlement (which is part of the Southern 

Corridor Upgrade Programme), Client: Western Cape Government 

▪ Traffic and Road Safety Studies for the proposed Kosovo Informal Housing Development (part 

of the Southern Corridor Upgrade Program), Client: Western Cape Government. 

▪ Road Safety Audit Stage 3 – Upgrade of the R573 Section 2 between Mpumalanga/Gauteng 

and Mpumalanga/Limpopo, Client: AECOM on behalf of SANRAL  

▪ Road Safety Audit Stage 1 and 3 – Upgrade of the N2 Section 5 between Lizmore and 

Heidelberg, Client: Aurecon on behalf of SANRAL 

▪ Traffic Safety Studies for Roads Upgrades in Cofimvaba, Eastern Cape – Client: Cofimvaba 

Municipality 



 

iii 

 

▪ Road Safety Audit Stage 1 and 3 – Improvement of Intersections between Olifantshoek and 

Kathu, Northern Cape, Client: Nadeson/Gibb on behalf of SANRAL 

▪ Road Safety Audit Stage 3 – Upgrade of the Beacon Way Intersection on the N2 at Plettenberg 

Bay, Client: AECOM on behalf of SANRAL 

▪ Traffic Impact Assessment for a proposed Primary School at Die Bos in Strand, Somerset West, 

Client: Edifice Consulting Engineers 

▪ Road Safety Audit Stage 1 and 3 – Improvement of R75 between Port Elizabeth and Uitenhage, 

Eastern Cape, Client: SMEC on behalf of SANRAL 
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COMPLIANCE WITH THE APPENDIX 6 OF THE 2014 EIA REGULATIONS 

Requirements of Appendix 6 – GN R326 EIA Regulations of 7 April 2017 
Addressed in the 

Specialist Report 

1. (1) A specialist report prepared in terms of these Regulations must contain- 

a) details of- 

i. the specialist who prepared the report; and 

ii. the expertise of that specialist to compile a specialist report including a 

curriculum vitae; 

Yes. See attached 

CV 

b) a declaration that the specialist is independent in a form as may be specified by the 

competent authority; 

Yes. See attached 

declaration 

c) an indication of the scope of, and the purpose for which, the report was prepared; Yes. See section 

1.1 

(cA) an indication of the quality and age of base data used for the specialist report; n/a 

(cB) a description of existing impacts on the site, cumulative impacts of the proposed 

development and levels of acceptable change; 

Yes. See section 

6.1 

d) the duration, date and season of the site investigation and the relevance of the season 

to the outcome of the assessment; 

n/a 

e) a description of the methodology adopted in preparing the report or carrying out the 

specialised process inclusive of equipment and modelling used; 

Yes. See section 

1.3 

f) details of an assessment of the specific identified sensitivity of the site related to the 

proposed activity or activities and its associated structures and infrastructure, inclusive 

of a site plan identifying site alternatives; 

Yes. Chapters 3 

and 6 

g) an identification of any areas to be avoided, including buffers; Yes. Chapter 3 

h) a map superimposing the activity including the associated structures and infrastructure 

on the environmental sensitivities of the site including areas to be avoided, including 

buffers; 

n/a 

i) a description of any assumptions made and any uncertainties or gaps in knowledge; Yes. Section 1.4 

j) a description of the findings and potential implications of such findings on the impact of 

the proposed activity, including identified alternatives on the environment or activities;  

Yes. Chapters 3, 6, 

8 and 9 

k) any mitigation measures for inclusion in the EMPr; Yes. Chapter 10 

l) any conditions for inclusion in the environmental authorisation; n/a 

m) any monitoring requirements for inclusion in the EMPr or environmental authorisation; n/a 

n) a reasoned opinion- 

i. as to whether the proposed activity, activities or portions thereof should be 

authorised;  

(iA) regarding the acceptability of the proposed activity or activities; and 

ii. if the opinion is that the proposed activity, activities or portions thereof should 

be authorised, any avoidance, management and mitigation measures that 

should be included in the EMPr, and where applicable, the closure plan; 

Yes. Chapter 6 

o) a description of any consultation process that was undertaken during the course of 

preparing the specialist report; 

n/a 

p) a summary and copies of any comments received during any consultation process and 

where applicable all responses thereto; and 

n/a 

q) any other information requested by the competent authority. n/a 

2) Where a government notice gazetted by the Minister provides for any protocol or minimum 

information requirement to be applied to a specialist report, the requirements as indicated in 

such notice will apply. 

n/a 
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PROPOSED HYPERION SOLAR DEVELOPMENT 2:  

SOLAR ENERGY FACILITY AND ASSOCIATED INFRASTRUCTURE,  

NORTHERN CAPE PROVINCE 
 

1 INTRODUCTION AND METHODOLOGY 

1.1 Scope and Objectives 

Cyraguard (Pty) Ltd proposes to develop a photovoltaic (PV) solar energy facility (SEF), named 

Hyperion Solar Development 2, with a contracted capacity of up to 75MW on the Remaining Extent 

of Farm Lyndoch 432, located north of Kathu in the Northern Cape Province. Hyperion Solar 

Development 2 is part of four projects earmarked for implementation on the Remaining Extent of 

Farm Lyndoch 432, as shown in Figure 1 below.  

Hyperion Solar Development 2 will be designed to have a contracted capacity of up to 75MW and 

will make use of either fixed-tilt, single-axis tracking, or dual-axis (double-axis) tracking 

photovoltaic (PV) solar technology for the generation of electricity.  

 

Figure 1: Proposed Hyperion Solar Development 2 

As part of the Environmental Impact Assessment (EIA) undertaken by Savannah Environmental 

(Pty) Ltd, the services of a Transportation Specialist are required to conduct a Transport Study.  

 

The main objective of this report is to undertake the Transport Study for the proposed Hyperion 

Solar Development 2 site.  

 

Proposed Hyperion 

Solar Development 2  
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The following two main transportation activities will be investigated: 

• Abnormal load vehicles transporting components to the site. 

• The transportation of construction materials, equipment and people to and from the 

site/facility.  

 

The transport study will aim to provide the following objectives: 

• Assess activities related to traffic movement for the construction and operation 

(maintenance) phases of the facility. 

• Recommend a preliminary route for the transportation of the components to the 

proposed site. 

• Recommend a preliminary transportation route for the transportation of materials, 

equipment and people to site. 

• Recommend alternative or secondary routes where possible. 

 

1.2 Terms of Reference 

The Terms of Reference for this Transport Study include the following: 

General: 

• A description of the environment that may be affected by the activity and the manner in 

which the environment may be affected by the proposed project 

• A description and evaluation of environmental issues and potential impacts (including 

direct, indirect, cumulative impacts and residual risks) that have been identified 

• Direct, indirect, cumulative impacts and residual risks of the identified issues must be 

evaluated within the EIA Report in terms of the following criteria: 

• the nature, which shall include a description of what causes the effect, what will be 

affected and how it will be affected; 

• A statement regarding the potential significance of the identified issues based on the 

evaluation of the issues/impacts 

• A comparative evaluation of the identified feasible alternatives, and nomination of a 

preferred alternative  

• Any aspects conditional to the findings of the assessment which are to be included as 

conditions of the Environmental Authorisation 

• This must also include any gaps in knowledge at this point of the study.  Consideration of 

areas that ǁould ĐoŶstitute ͞aĐĐeptaďle aŶd defeŶdaďle loss͟ should ďe iŶĐluded iŶ this 
discussion. 

• A reasoned opinion as to whether the proposed project should be authorised. 

• Summary of the positive and negative impacts and risks of the proposed project and 

identified alternatives. 

• Mitigation measures and management recommendations to be included in the 

Environmental Management Programme to be submitted with the FEIR  

Specific: 

• Extent of the transport study and study area; 

• The proposed development; 

• Trip generation for the facility during construction and operation; 
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• Traffic impact on external road network; 

• Accessibility and turning requirements; 

• National and local haulage routes; 

• Assessment of internal roads and site access; 

• Assessment of freight requirements and permitting needed for abnormal loads; and 

• Traffic accommodation during construction. 

 

1.3 Approach and Methodology 

The report deals with the traffic impact on the surrounding road network in the vicinity of the site: 

• during the construction of the access roads; 

• construction of the facility; and 

• operation and maintenance during the operational phase. 

 

This transport study was informed by the following: 

Site Visit and Project Assessment 

• Overview of project background information including location maps, component specs 

and any possible resulting abnormal loads to be transported.  

• Research of all available documentation and information relevant to the proposed 

facility; and 

• Site visit to gain sound understanding of the project. 

 

The transport study considered and assessed the following: 

 

Traffic and Haul Route Assessment  

• Estimation of trip generation;  

• Discussion on potential traffic impacts; 

• Assessment of possible haul routes; and 

• Construction and operational (maintenance) vehicle trips. 

 

Site layout, Access Points and Internal Roads Assessment per Site 

• Description of the surrounding road network; 

• Description of site layout; 

• Assessment of the proposed access points; and 

• Assessment of the proposed internal roads on site. 

 

The findings of this transport assessment are detailed in this report prepared as part of the EIA 

process for the proposed Hyperion Solar Development 2. 

 

1.4 Assumptions and Limitations 

The following assumptions and limitations apply: 

• This study is based on the project information provided by Savannah Environmental (Pty) 

Ltd. 

• According to the Eskom Specifications for Power Transformers (Eskom Power Series, 

Volume 5: Theory, Design, Maintenance and Life Management of Power Transformers), 
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the following dimensional limitations need to be kept when transporting the transformer 

– total maximum height 5 000mm, total maximum width 4 300 mm and total maximum 

length 10 500 mm.  

• Maximum vertical height clearances along the haulage route is 5.2 m for abnormal loads. 

• Imported elements will be transported from the most feasible port of entry, which is 

deemed to be Port of Ngqura.  

• If any elements are manufactured within South Africa, these will be transported from 

their respective manufacturing centres, which would be either in the greater 

Johannesburg area for the transformer, inverter and the support structures and in 

Pinetown (KwaZulu Natal), East London, Cape Town or Johannesburg for the PV modules. 

• All haulage trips will occur on either surfaced national and provincial roads or existing 

gravel roads. 

• Material for the construction of internal access roads will be sourced locally as far as 

possible. 

 

1.5 Source of Information 

Information used in a transport study includes: 

• Project Information provided by Savannah Environmental (Pty) Ltd 

• Google Earth.kmz provided by Savannah Environmental (Pty) Ltd 

• Google Earth Satellite Imagery 

• Information gathered during the site visit 

• Project research of all available information 
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2 DESCRIPTION OF PROJECT ASPECTS RELEVANT TO THE TRANSPORT STUDY 

2.1 Port of Entry 

It is assumed that if components are imported to South Africa, it will be via the Port of Ngqura, 

which is located close to Port Elizabeth. The Port of Ngqura is a world-class deep-water 

transshipment hub offering an integrated, efficient and competitive port service for containers on 

transit. The Port forms part of the Coega Industrial Development Zone (CIDZ) and is operated by 

Transnet National Ports Authority. 

 

Alternatively, components can be imported via the Port of Saldanha in the Western Cape. The Port 

of Saldanha is the largest and deepest natural port in the Southern Hemisphere able to 

accommodate vessels with a draft of up to 21.5 meters. The port covers a land and sea surface of 

just over 19,300 hectares within a circumference of 91 kilometer with maximum water depths of 

23.7 meters. Unique to the port is a purpose-built rail link directly connected to a jetty bulk loading 

facility for the shipment of iron ore. The Port is operated by Transnet National Ports Authority.  

 

2.2 Transportation requirements 

It is anticipated that the following vehicles will access the site during construction: 

• Conventional trucks within the freight limitations to transport building material to the 

site; 

• 40ft container trucks transporting solar panels, frames and the inverter, which are within 

freight limitations; 

• Flatbed trucks transporting the solar panels and frames, which are within the freight 

limitations; 

• Light Differential Vehicle (LDV) type vehicles transporting workers from surrounding 

areas to site; 

• Drilling machines and other required construction machinery being transported by 

conventional trucks or via self-drive to site; and 

• The transformers will be transported as abnormal loads. 

 

2.3 Abnormal Load Considerations 

It is expected that the transformers will be transported with an abnormal load vehicle. Abnormal 

permits are required for vehicles exceeding the following permissible maximum dimensions on 

road freight transport in terms of the Road Safety Act (Act No. 93 of 1996) and the National Road 

Traffic Regulations, 2000: 

• Length: 22 m for an interlink, 18.5 m for truck and trailer and 13.5 m for a single unit 

truck 

• Width: 2.6 m 

• Height: 4.3 m measured from the ground. Possible height of load – 2.7 m. 

• Weight: Gross vehicle mass of 56 t resulting in a payload of approximately 30t 

• Axle unit limitations: 18 t for dual and 24 t for triple-axle units 

• Axle load limitation: 7.7 t on the front axle and 9 t on the single or rear axles 

Any dimension / mass outside the above will be classified as an Abnormal Load and will necessitate 

an application to the Department of Transport and Public Works for a permit that will give 
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authorisation for the conveyance of said load. A permit is required for each Province that the 

haulage route traverses. 

 

2.4 Further Guideline Documentation 

The Technical Recommendations for Highways (TRH 11): ͞Draft GuideliŶes for GraŶtiŶg of 
EǆeŵptioŶ Perŵits for the CoŶǀeǇaŶĐe of AďŶorŵal Loads aŶd for other EǀeŶts oŶ PuďliĐ ‘oads͟ 
outlines the rules and conditions that apply to the transport of abnormal loads and vehicles on 

public roads and the detailed procedures to be followed in applying for exemption permits are 

described and discussed. Legal axle load limits and the restrictions imposed on abnormally heavy 

loads are discussed in relation to the damaging effect on road pavements, bridges and culverts. 

 

The general conditions, limitations and escort requirements for abnormally dimensioned loads and 

vehicles are also discussed and reference is made to speed restrictions, power / mass ratio, mass 

distribution and general operating conditions for abnormal loads and vehicles. Provision is also 

made for the granting of permits for all other exemptions from the requirements of the Road 

Traffic Act and the relevant regulations. 

 

2.5 Permitting – General Rules 

The limits recommended in TRH 11 are intended to serve as a guide to the Permit Issuing 

Authorities. It must be noted that each Administration has the right to refuse a permit application 

or to modify the conditions under which a permit is granted. It is understood that: 

a) A permit is issued at the sole discretion of the Issuing Authority. The permit may be refused 

because of the condition of the road, the culverts and bridges, the nature of other traffic 

on the road, abnormally heavy traffic during certain periods or for any other reason. 

b) A permit can be withdrawn if the vehicle upon inspection is found in any way not fit to be 

operated. 

c) During certain periods, such as school holidays or long weekends an embargo may be 

placed on the issuing or permits. Embargo lists are compiled annually and are obtainable 

from the Issuing Authorities. 

 

2.6 Load Limitations 

The maximum load that a road vehicle or combination of vehicles will be allowed to carry legally 

under permit on a public road is limited by: 

• the capacity of the vehicles as rated by the manufacturer; 

• the load which may be carried by the tyres; 

• the damaging effect on pavements; 

• the structural capacity on bridges and culverts; 

• the power of the prime mover(s); 

• the load imposed by the driving axles; and 

• the load imposed by the steering axles. 

 

2.7 Dimensional Limitations 

A load of abnormal dimensions may cause an obstruction and danger to other traffic. For this 

reason, all loads must, as far as possible, conform to the legal dimensions. Permits will only be 
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considered for indivisible loads, i.e. loads that cannot, without disproportionate effort, expense or 

risk of damage, be divided into two or more loads for the purpose of transport on public roads. For 

each of the characteristics below there is a legally permissible limit and what is allowed under 

permit: 

• Width; 

• Height; 

• Length; 

• Front Overhang; 

• Rear Overhang; 

• Front Load Projection; 

• Rear Load Projection; 

• Wheelbase; 

• Turning Radius; and 

• Stability of Loaded Vehicles. 

 

2.8 Transporting Other Plant, Material and Equipment 

In addition to transporting the specialised equipment, the normal Civil Engineering construction 

materials, plant and equipment will need to be transported to the site (e.g. sand, stone, cement, 

gravel, water, compaction equipment, concrete mixers, etc.). Other components, such as electrical 

cables, pylons and substation transformers, will also be transported to site during construction. 

The transport of these items will generally be conducted with normal heavy loads vehicles, except 

for the transformers which require an abnormal load vehicle.  
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3 DESCRIPTION OF THE AFFECTED ENVIRONMENT 

3.1 Description of the site 

The proposed Hyperion Solar Development 2 will be located north of Kathu between the R380 and 

the N14 in the Northern Cape Province, as shown below. Hyperion Solar Development 2 is 

proposed on the Remaining Extent of the Farm Lyndoch 432, which is located approximately 16km 

north of Kathu in the Gamagara Local Municipality (LM) and within the greater John Taolo 

Gaetsewe District Municipality (DM).   

 

 
Figure 2: Aerial View of Proposed Hyperion Solar Development 2 

The Hyperion Solar Development 2 will have a contracted capacity of up to 75 megawatt (MW), 

and will include the following as per the Savannah Environmental (Pty) Ltd Terms of Reference for 

Specialists: 

• Arrays of PV panels (static or tracking PV system) with a contracted capacity of up to 

75MW. 

• Mounting structures to support the PV panels. 

• On-site inverters (to convert the power from Direct Current (DC) to Alternating Current 

(AC)), and distribution power transformers. 

• An on-site substation to facilitate the connection between the project and the Eskom 

electricity grid. 

• A new 132kV overhead power line between the on-site substation and the national grid1.   

                                                      
1 The construction of the 132kV overhead power line will be assessed as part of a separate Basic Assessment process 

which will consider feasible alternatives for the power line route.   

Hyperion Solar Development 2  
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• CaďliŶg ďetǁeeŶ the projeĐt͛s ĐoŵpoŶeŶts ;to ďe laid uŶdergrouŶd ǁhere praĐtiĐalͿ. 
• Battery storage mechanism with a storage capacity of up to 300MWh.  

• Water purification plant. 

• Site Offices and Maintenance Buildings, including workshop areas for maintenance and 

storage. 

• Batching plant. 

• Temporary laydown area. 

• Main access road to the site, internal access roads and fencing around the development 

area. 

 

3.2 National Route to Site for Imported Components 

There are two viable options for the port of entry for imported components - the Port of Saldanha 

in the Western Cape and the Port of Ngqura in Port Elizabeth. The Port of Saldanha is located 

approximately 1031km travel distance from the proposed site whilst the Port of Ngqura is located 

approximately 948km travel distance from the proposed site. The Port of Ngqura is the preferred 

port of entry due to the shorter travelling distance, however, the Port of Saldanha can be used as 

an alternative should the Port of Ngqura not be available.   

 

The preferred route from the preferred point of entry and an alternative route is shown in green 

in the Figure below. The preferred route is approximately 948km in length and will start at the Port 

of Ngqura, heading north on the N10 passing Middelburg, Hanover, De Aar, Britstown, Prieska, 

Griekwastad, Postmasburg en route to the N14 at Kathu. From the N14 at Kathu, the vehicles will 

travel on gravel roads leading to the proposed site.  

 

An alternative route, shown in cyan in the Figure below, is 967km in length and follows the same 

route as the preferred route up to Middelburg, where it connects to the N9 towards Kimberley, 

passing the towns of Colesberg, Phillippolis, Fauresmith and Koffiefontein. From Kimberley. 

Vehicles will follow the R31 past Barkly West, turning onto the R31 at Danielskuil. The vehicles will 

turn left onto the N14 at Kuruman and access the gravel roads leading to the proposed site.  
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Figure 3: Preferred and Alternative Route 

It is critical to ensure that the abnormal load vehicle will be able to move safely and without 

obstruction along the preferred route. The preferred route should be surveyed prior to 

construction to identify any problem areas, e.g. intersections with limited turning radii and sections 

of the road with sharp horizontal curves or steep gradients, that may require modification. After 

the road ŵodifiĐatioŶs haǀe ďeeŶ iŵpleŵeŶted, it is reĐoŵŵeŶded to uŶdertake a ͞drǇ-ruŶ͟ ǁith 
the largest abnormal load vehicle, prior to the transportation of any components, to ensure that 

the delivery will occur without disruptions.   

 

It needs to be ensured that the gravel sections of the haulage routes remain in good condition and 

will need to be maintained during the additional loading of the construction phase and reinstated 

after construction is completed. 

3.3 Route for Components manufactured locally 

As mentioned in Section 1.4 (Assumptions and Limitations), it is anticipated that elements 

manufactured within South Africa will be transported to the site from the Cape Town, 

Johannesburg and Pinetown/Durban areas. It is also assumed that the transformer, which will be 

transported with an abnormal load vehicle, will be transported from the Johannesburg area and 

therefore it needs to be verified that the route from the manufacturer to the site does not have 

any load limitations for abnormal vehicles. At this stage, only a high-level assessment can be 

undertaken as no information of the exact location of the manufacturer is known and all road 

Middelburg 

Kimberley 

Britstown 

Prieska 

Danielskuil 

 Kuruman 

Postmasburg 

Griekwastad 

Kathu 

 Proposed Site 

Port of Ngqura 

 Port of Saldanha 

 Colesburg 

Preferred Route 

Alternative Route 

Saldanha Alternative Route 
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structures (such as bridges and culverts) need to be confirmed for their load bearing by SANRAL or 

the respective Roads Authority.  

 

3.4 Route from Cape Town to Proposed Site 

Components, such as PV panels, manufactured in Cape Town will be transported to site via road as 

shown in the Figure below. Haulage vehicles will travel via the R27, R399 and N7 to site, passing 

Veldrift, Piketberg, Vanrhynsdorp, Calvinia, Kenhardt and Keimoes en route to the site. Haulage 

vehicles will mainly travel on national and provincial roads and the total distance to the proposed 

site is approximately 1 020km. 

 

 

Figure 4: Route from Cape Town to Proposed Site 

3.5 Route from Johannesburg to Proposed Site 

It is assumed that the inverter and support structure will be manufactured in the Johannesburg 

area and transported to site via road. The travel distance is around 570km and no road limitations 

are expected on this route for normal loads vehicles as it will mainly follow national and provincial 

roads. The route is shown in the Figure below. 

  Proposed Site 
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Figure 5: Route from Johannesburg to Proposed Site 

3.6 Route from Pinetown / Durban to Proposed Site 

If the PV panels are manufactured in South Africa, they could possibly be manufactured in the 

Pinetown area, close to Durban and transported to site via road. These elements are normal loads 

and no road limitations are expected along the routes, which is shown in the Figure below. Haulage 

vehicles will mainly travel on national and provincial roads and the total distance to the proposed 

site is approximately 1 000km. 

 

 
Figure 6: Proposed Main Route 

 

  Proposed Site 

Durban 

 Proposed Site 
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3.7 Route from Johannesburg Area to Site – Abnormal Load 

As mentioned previously, it is assumed that the transformer will be manufactured locally in South 

Africa and be transported from the Johannesburg area to site. As the transformer will be 

transported with an abnormal load vehicle, the route planning needs a more detailed investigation 

of the feasible routes considering any limitations due to existing road features. Furthermore, a load 

of abnormal dimensions may cause an obstruction and danger to other traffic and therefore the 

transformer needs to be transported as far as possible on roads that are wide enough for general 

traffic to pass. It is expected that the transformer can be transported to site via the same route 

used for normal loads. 

 

There are several bridges and culverts along this route, which need to be confirmed for load 

bearing and height clearances. There are several turns along the way and small towns to pass 

through, such as Delareyville and Vryburg. According to the desktop study, all turning movements 

along the route are manageable for the abnormal vehicle. 

 

However, there are many alternative routes which can be investigated if the above route or 

sections of the route should not be feasible. 

 

3.8 Proposed main access road to the Proposed Development 

Various access options to the site are proposed. Two access road alternatives are located on the 

existing T26 gravel road, which branch off the N14. The third access road alternative connects to 

the T25 gravel road and the fourth access road alternative is off the R380.  

 

These roads are shown in Figure below and described thereafter:  

 
Figure 7: Access Road alternatives 

  

 Proposed Site 
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• Access road alternative 1 (A1) 

This alternative entails the upgrade of approximately 3.67km of the existing T26 

gravel road situated between the project site and the N14 National Route.  The 

existing road will be upgraded from 5m to 9m in width and will traverse four 

properties; the Remaining Extent of the Farm Lyndoch 432; Portion 1, 2 and the 

Remaining Extent of the Farm Cowley 457. 

 
Figure 8: Existing T26 gravel road 

 
Figure 9: Existing T26 gravel road 
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• Access road alternative 2 (A2) 

A2 entails the establishment of a new access road approximately 3.69km in length 

and 9m in width. The new access road is proposed to be located adjacent to the 

existing T26 gravel road and will traverse four properties; the Remaining Extent of the 

Farm Lyndoch 432, Portion 1, 2 and the Remaining Extent of the Farm Cowley 457. 

 

• Access road alternative 3 (A3)  

A3 entails the establishment of a new access road approximately 5.1km in length and 

9m in width along an existing pathway and the upgrade of approximately 10.3km of 

the existing T25 gravel road to a width of 9m where required. The width of the existing 

T25 varies between 8m and 12m. 

A3 will traverse five properties; the Remaining Extent of the Farm Lyndoch 432, 

Portion 1 of the Farm Selsden 464, the Remaining Extent of the Farm Kathu 465, 

Portion 1 of the Farm Halliford 466 and the Remaining Extent of the Farm Marsh 467. 

 
Figure 10: Existing pathway 
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Figure 11: Existing T25 gravel road 

• Access road alternative 4 (A4)  

Access Road Alternative 4 entails the establishment of a new access road 

approximately 6.23km in length and 9m in width along an existing pathway situated 

between the western boundary of the project site and the R380. A4 will traverse four 

properties; the Remaining Extent of the Farm Lyndoch 432, Portion 1 and the 

Remaining Extent of the Farm Selsden 464 and the Remaining Extent of the Farm 

Halliford 466. 

 
Figure 12: Existing pathway 
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All access road alternatives are considered suitable. A1 is deemed the preferred access road 

alternative as it is an existing gravel road and is shorter than the other alternatives, i.e. less 

expensive to upgrade and maintain.  

 

A2 is not a preferred option as this would require the construction of a new road. Furthermore, 

the access of A2/N14 would be too close to the existing T26/N14 access (<300m spacing). Short 

access spacings and staggered access spacings on high order roads, such as the N14, poses a safety 

risk to drivers.  

 

 

Figure 13: A2 Access Spacing 

Access alternatives off the R380, such as A3 and A4, are not preferred as the R380 navigates 

through the town of Kathu, thus construction traffic would be required to travel through the town. 

Both A3 and A4 are existing gravel pathways.     

 

The access road alternatives are summarised in the table below. 
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Table 1: Summary of access road alternatives 

Access Road Alternative Preference Reasons (incl. potential issues) 

Access Road Alternative A1 Preferred  Existing farm road. Less expensive to 

upgrade and maintain. 

Access Road Alternative A2 Favourable New road i.e. more expensive to upgrade 

and maintain. 

Access Road Alternative A3 Favourable New road and upgrading of 10km of T25. 

Longer than other alternatives i.e. more 

expensive to upgrade and maintain. Existing 

gravel pathway.  

Access Road Alternative A4 Favourable New road. Road is longer than A1 and A2 i.e. 

more expensive to upgrade and maintain. 

Existing gravel pathway. 

 

A minimum required road width of 4 m needs to be maintained and all turning radii must conform 

with the specifications needed for the abnormal load vehicles and haulage vehicles. It needs to be 

ensured that the gravel sections of the haulage routes remain in good condition and will hence 

need to be maintained during the additional loading of the construction phase and then reinstated 

after construction is completed. The gravel roads will require grading with a grader to obtain a flat 

even surface and the geometric design of these gravel roads needs to be confirmed at detailed 

design stage. 
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3.9 Assessment of Access Road Alternatives 

As discussed in above, A1 is deemed the preferred access road alternative as it is an existing gravel road and is shorter than the other alternatives, i.e. less 

expensive to upgrade and maintain. The Table below shows the comparative assessment of the access road alternatives. The assessment methodology is 

attached as Annexure A. 

 

Table 2: Assessment of Access Road Alternatives 

The upgrading of existing gravel roads/pathways and the construction of new gravel roads will generate construction traffic, which in turn would 

generate dust and noise pollution.  

Nature Upgrade eǆistiŶg graǀel road CoŶstruĐt Ŷeǁ road Upgrade portioŶ of eǆistiŶg 
road aŶd upgrade eǆistiŶg 
pathǁaǇ to a graǀel road 

Upgrade eǆistiŶg pathǁaǇ to a 
graǀel road 

AĐĐess Road 
AlterŶatives 

AlterŶatiǀe ϭ – Aϭ AlterŶatiǀe Ϯ - AϮ  AlterŶatiǀe ϯ – Aϯ AlterŶatiǀe ϰ – Aϰ 

 Without 
ŵitigatioŶ 

With 
ŵitigatioŶ 

Without 
ŵitigatioŶ 

With 
ŵitigatioŶ 

Without 
ŵitigatioŶ 

With 
ŵitigatioŶ 

Without 
ŵitigatioŶ 

With 
ŵitigatioŶ 

EǆteŶt Local (2) Local (2) Local (2) Local (2) Local (2) Local (2) Local (2) Local (2) 

DuratioŶ Very Short (1) Very Short (1) Permanent (5) Permanent (5) Permanent (5) Permanent (5) Permanent (5) Permanent (5) 

MagŶitude Minor (2) Minor (2) Moderate (5) Low (3) Moderate (6) Moderate (5) Moderate (5) Low (3) 

ProďaďilitǇ Definite (5) Improbable (2) Definite (5) Definite (5) Definite (5) Definite (5) Definite (5) Definite (5) 

SigŶifiĐaŶĐe  25 10 60 50 65 60 60 50 

Status ;positive 
or ŶegativeͿ 

Negative Positive Negative Negative Negative Negative Negative Negative 

ReversiďilitǇ Can be 

reversed  

Can be 

reversed 

Irreversible Irreversible Irreversible Irreversible Irreversible Irreversible 

IrreplaĐeaďle 
loss of 
resourĐes? 

No No Yes Yes Yes Yes Yes Yes 



 

20 

 

CaŶ iŵpaĐts ďe 
ŵitigated? 

Yes 

Dust and noise pollution can be 

mitigated. 

Partly 

Dust and noise pollution can be 

mitigated. The damage to the 

environment caused by the 

construction of the new road 

cannot be mitigated. 

Partly 

Dust and noise pollution can be 

mitigated. The damage to the 

environment caused by the 

construction of the new road 

cannot be mitigated. 

Partly 

Dust and noise pollution can be 

mitigated. The damage to the 

environment caused by the 

construction of the new road 

cannot be mitigated. 

 

Mitigation:  

• Stagger component delivery to site 

• Dust suppression 

• Reduce the construction period 

• The use of mobile batch plants and quarries in close proximity to the site 

• Staff and general trips should occur outside of peak traffic periods 

Residual Impacts:  

• Dust and noise pollution during the construction phase cannot be completely mitigated but mitigation measures will significantly reduce the impact.  

• The construction of new roads and upgrading of pathways will have a permanent, irreversible impact on the environment. 
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3.10 Main Route for the Transportation of Materials, Plant and People to the proposed site 

The nearest towns in relation to the proposed site are Kathu, Deben and Kuruman. It is envisaged 

that most of the materials, plant and labour will be sourced from these towns. 

 

Concrete batch plants and quarries in the vicinity could be contracted to supply materials and 

concrete during the construction phase, which would reduce the impact on traffic on the 

surrounding road network. Alternatively, mobile concrete batch plants and temporary 

construction material stockpile yards could be commissioned on vacant land near the proposed 

site. Delivery of materials to the mobile batch plant and the stockpile yard could be staggered to 

minimise traffic disruptions.     

 

It is envisaged that most materials, water, plant, services and people will be procured within a  

50 km radius from the proposed site; however, this would be informed by the REIPPPP 

requirements. 
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4 APPLICABLE LEGISLATION AND PERMIT REQUIREMENTS 

Key legal requirements pertaining to the transport requirements for the proposed development are: 

• Abnormal load permits, (Section 81 of the National Road Traffic Act) 

• Port permit (Guidelines for Agreements, Licenses and Permits in terms of the National Ports 

Act No. 12 of 2005), and 

• Authorisation from Road Authorities to modify the road reserve to accommodate turning 

movements of abnormal loads at intersections. 

 

5 IDENTIFICATION OF KEY ISSUES 

5.1 Identification of Potential Impacts 

The potential transport related impacts are described below.  

5.1.1 Construction Phase 

Potential impact  

• Construction related traffic 

• The construction traffic would also lead to noise and dust pollution. 

• This phase also includes the construction of roads, excavations, trenching for electrical 

cables and other ancillary construction works that will temporarily generate the most 

traffic. 

5.1.2 Operational Phase 

During operation, it is expected that staff and security will periodically visit the facility. It is 

assumed that approximately five (5) full-time employees will be stationed on site. The traffic 

generated during this phase will be minimal and will not have an impact on the surrounding road 

network. 

 

5.1.3 Cumulative Impacts 

• Traffic congestion/delays on the surrounding road network. 

• Noise and dust pollution 

  



 

23 

 

6 ASSESSMENT OF IMPACTS AND IDENTIFICATION OF MANAGEMENT ACTIONS 

6.1 Potential Impact (Construction Phase) 

▪ Nature of the impact 

• Potential traffic congestion and delays on the surrounding road network and associated 

noise and dust pollution. 

 

▪ Significance of impact without mitigation measures 

• Traffic generated by the construction of the facility will have a significant impact on the 

surrounding road network. The exact number of trips generated during construction will 

be determined by the haulage company transporting the components to site, the staff 

requirements and where equipment is sourced from.  

From experience on other projects of similar nature, the number of heavy vehicles per 7MW 

installation is estimated to range between 200 and 300 trips depending on the site conditions and 

requirements. For the 75MW, the total trips can therefore be estimated to be between 2 000 and 

3 000 heavy vehicle trips, which will generally be made over a 12-month construction period. 

Choosing the worst-case scenario of 3 000 heavy vehicles over a 12-month period travelling on an 

average of 22 working days per month, the resulting daily number of vehicle trips is 12. Considering 

that the number of vehicle trips during peak hour traffic in a rural environment can roughly be 

estimated at around 20-40% of the average daily traffic, the resulting vehicle trips for the 

construction phase are approximately 3-5 trips. The impact on general traffic on the N14 is 

therefore deemed nominal.  

 

If the panels are imported instead of manufactured within South Africa, the respective shipping 

company will be able to indicate how the panels can be packed (for example using 2MW packages 

and 40ft containers). These can then be stored at the port and repacked onto flatbed trucks. 

 

During operation, it is assumed that approximately five full-time employees will be stationed on 

site and hence vehicle trips generated are low and will have a negligible impact on the external 

road network.   

 

The developer is investigating the use of borehole water for the cleaning of the PV panels. Should 

borehole water not be available or suitable, the following assumptions have been made to 

estimate the resulting trips generated from transporting water to the site: 

• 5 000 litre water bowsers to be used for transporting the water 

• Approximately 5 litres of water needed per panel 

• Total number of trips is therefore approximately 28 vehicles 

• Panels will be cleaned four times a year. 

It is expected that these trips will not have a significant impact on external traffic. However, to limit 

the impact, it is recommended to schedule these trips outside of peak traffic periods. Additionally, 

the provision of rainwater tanks at the site would decrease the number of trips. 
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The significance of the transport impact without mitigation measures during the construction 

phase can be rated as medium. However, considering that this is temporary and short term in 

nature, the impact can be mitigated to an acceptable level. 

 

▪ Proposed mitigation measures 

• The use of the preferred access, A1, will result in construction traffic being routed away 

from the town of Kathu.  

• The delivery of components to the site can be staggered and trips can be scheduled to 

occur outside of peak traffic periods.   

• Dust suppression of gravel roads during the construction phase, as required. 

• Regular maintenance of gravel roads by the Contractor during the construction phase 

and by the Owner/Facility Manager during the operation phase. 

• The use of mobile batch plants and quarries near the site would decrease the traffic 

impact on the surrounding road network. 

• Staff and general trips should occur outside of peak traffic periods as far as possible. 

• If required, low hanging overhead lines (lower than 5.1m) e.g. Eskom and Telkom lines, 

along the proposed routes will have to be moved to accommodate the abnormal load 

vehicles. 

• The preferred route should be surveyed to identify problem areas (e.g. intersections with 

limited turning radii and sections of the road with sharp horizontal curves or steep 

gradients, that may require modification). After the road modifications have been 

iŵpleŵeŶted, it is reĐoŵŵeŶded to uŶdertake a ͞drǇ-ruŶ͟ ǁith the largest aďŶorŵal 
load vehicle, prior to the transportation of any components, to ensure that delivery will 

occur without disruptions. This process is to be undertaken by the haulage company 

transporting the components and the contractor, who will modify the road and 

intersections to accommodate abnormal vehicles. It needs to be ensured that the gravel 

sections of the haulage routes remain in good condition and will need to be maintained 

during the additional loading of the construction phase and reinstated after construction 

is completed. 

• Design and maintenance of internal roads. The internal gravel roads will require grading 

with a grader to obtain a flat even surface and the geometric design of these gravel roads 

needs to be confirmed at detailed design stage. This process is to be undertaken by a civil 

engineering consultant or a geometric design professional.  

▪ Significance of impact with mitigation measures 

The proposed mitigation measures for the construction traffic will result in a minor reduction of 

the impact on the surrounding road network, but the impact on the local traffic will remain 

moderate as the existing traffic volumes are deemed to be low. The dust suppression, however, 

will result in significantly reducing the impact. 
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7 NO-GO ALTERNATIVE 

The no-go alternative implies that the proposed Hyperion Solar Development 2 does not proceed. 

This would mean that there will be no negative environmental impacts and no traffic impact on the 

surrounding network. However, this would also mean that there would be no socio-economic 

benefits to the surrounding communities and it will not assist government in meeting the targets for 

renewable energy. Hence, the no-go alternative is not a preferred alternative. 
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8 IMPACT ASSESSMENT SUMMARY 

The assessment of impacts and recommendation of mitigation measures as discussed above are collated 

in the tables below. The assessment methodology is attached as Annexure A. 

 

Table 3: Impact Rating - Construction Phase 

IMPACT TABLE – CONSTRUCTION PHASE 

Environmental Parameter Traffic Congestion 

Issue/Impact/Environmental Effect/Nature  Transport of equipment, material and staff to site will 

lead to congestion. 

     Extent Local 

     Probability Highly probable 

     Reversibility Completely reversible 

     Irreplaceable loss of resources No loss 

     Duration Short term 

     Magnitude High 

     Significance Rating Medium  

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent Local (2) Local (1) 

Probability Highly probable (4) Improbable (2) 

Duration Very Short (1) Very Short (1) 

Magnitude Moderate (6) Low (4) 

Significance rating 36 12 

Mitigation measures • Stagger component delivery to site 

• Reduce the construction period 

• The use of mobile batch plants and quarries 

in close proximity to the site 

• Staff and general trips should occur outside 

of peak traffic periods. 

• Regular maintenance of gravel roads by the 

Contractor during the construction phase 

and by Client/Facility Manager during 

operation phase. 

Residual Risks:  • Traffic will return to normal levels after 

construction is completed. 
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Table 4: Impact Rating - Construction Phase 

IMPACT TABLE – CONSTRUCTION PHASE 

Environmental Parameter Air quality will be affected by dust pollution 

Issue/Impact/Environmental Effect/Nature  Traffic on roads will generate dust. 

     Extent Local 

     Probability Definite 

     Reversibility Completely reversible 

     Irreplaceable loss of resources No loss 

     Duration Short term 

     Magnitude Moderate 

     Significance Rating Low-Medium 

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent Local (2) Local (1) 

Probability Highly probable (4) Improbable (2) 

Duration Very Short (1) Very Short (1) 

Magnitude Moderate (5) Minor (2) 

Significance rating 32 6 

Mitigation measures • Dust Suppression of gravel roads during the 

construction phase, as required. 

• Regular maintenance of gravel roads by the 

Contractor during the construction phase 

and by Client/Facility Manager during 

operation phase. 

Residual Risks: • Dust pollution during the construction phase 

cannot be completely mitigated but 

mitigation measures will significantly reduce 

the impact. Dust pollution is limited to the 

construction period. 
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 Table 5:  Impact Rating - Construction Phase 

IMPACT TABLE – CONSTRUCTION PHASE 

Environmental Parameter Noise pollution due to increased traffic. 

Issue/Impact/Environmental Effect/Nature  Traffic on roads will generate noise. 

     Extent Local 

     Probability Definite 

     Reversibility Completely reversible 

     Irreplaceable loss of resources No loss 

     Duration Short term 

     Magnitude Moderate 

     Significance Rating Low-Medium 

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent Local (2) Local (1) 

Probability Highly probable (4) Improbable (2) 

Duration Very Short (1) Very Short (1) 

Magnitude Moderate (5) Minor (2) 

Significance rating 32 6 

Mitigation measures • Stagger component delivery to site 

• Reduce the construction period as far as 

possible 

• The use of mobile batch plants and quarries 

in close proximity to the site 

• Staff and general trips should occur outside 

of peak traffic periods 

Residual Risks: • Noise pollution during the construction 

phase cannot be completely mitigated but 

mitigation measures will significantly reduce 

the impact. Noise pollution is limited to the 

construction period. 
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Table 6: Impact Rating - Operational Phase 

IMPACT TABLE – OPERATIONAL PHASE 

The traffic generated during this phase will be minimal and will have not have any impact 

on the surrounding road network. 
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9 CUMULATIVE IMPACTS 

To assess the cumulative impact, it was assumed that all renewable energy projects within 50km 

currently proposed and authorized, would be constructed at the same time. This is the precautionary 

approach as in reality; these projects would be subject to a highly competitive bidding process. Only 

a handful of projects would be selected to enter into a power purchase agreement with Eskom, and 

construction is likely to be staggered depending on project-specific issues.  

 

The construction and decommissioning phases are the only significant traffic generators for 

renewable energy projects. The duration of these phases is short term (i.e. the impact of the 

generated traffic on the surrounding road network is temporary and renewable energy facilities, 

when operational, do not add any significant traffic to the road network).  Even if all renewable 

energy projects within the area are constructed at the same time, the roads authority will consider 

all applications for abnormal loads and work with all project companies to ensure that loads on the 

public roads are staggered and staged to ensure that the impact will be acceptable. 

 

The assessments of cumulative impacts are collated in the table below. 

 

Nature: Traffic generated by the proposed development and the associated noise and dust 

pollution. 

 Overall impact of the proposed 

project considered in isolation 

Cumulative impact of the 

project and other projects in 

the area 

Extent Low (2) High (5) 

Duration Very Short (1) Medium-term (3) 

Magnitude Moderate (6) High (8) 

Probability Highly probable (4) Definite (5) 

Significance 
 

Medium (36) High (80) 

Status (positive/negative) Negative Negative 

Reversibility High  High 

Loss of resources? No  No  

Can impacts 

be mitigated? 

Yes Yes 

Confidence in findings:  High. 

Mitigation:  

• Use of preferred access (A1) will reduce traffic impact on Kathu 

• Stagger component delivery to site 

• Dust suppression 

• Reduce the construction period 

• The use of mobile batch plants and quarries in close proximity to the site 

• Staff and general trips should occur outside of peak traffic periods 
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10 ENVIRONMENTAL MANAGEMENT PROGRAM INPUTS 

It is recommended that dust suppression and maintenance of gravel roads form part of the EMPr. This would be required during the Construction phase where an 

increase in vehicle trips can be expected. No traffic related mitigation measures are envisaged during the Operation phase due to the negligible traffic volume 

generated during this phase.  

 

Table 7: EMPr Input – Construction Phase 

Impact Mitigation/Management 

Objectives 

Mitigation/Management 

Actions 

Monitoring 

Methodology Frequency Responsibility 

A. CONSTRUCTION PHASE  

A.1. TRAFFIC IMPACTS  

Dust and noise 

pollution 

Transportation 

of material, 

components, 

equipment 

and staff to 

site 

Minimize impacts on 

road network. 

▪ Stagger component 

delivery to site 

▪ The use of mobile batch 

plants and quarries near 

the site would decrease 

the impact on the 

surrounding road 

network 

▪ Dust suppression 

▪ Reduce the construction 

period as far as possible 

▪ Maintenance of gravel 

roads 

▪ Regular monitoring of 

road surface quality. 

▪ Apply for required 

permits prior to 

commencement of 

construction 

▪ Before construction 

commences and regularly 

during construction phase. 

▪ Holder of 

the EA  
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Impact Mitigation/Management 

Objectives 

Mitigation/Management 

Actions 

Monitoring 

Methodology Frequency Responsibility 

▪ Apply for abnormal load 

permits prior to 

commencement of 

delivery via abnormal 

loads 

▪ Assess the preferred 

route and undertake a 

͚drǇ ruŶ͛ to test 

▪ Staff and general trips 

should occur outside of 

peak traffic periods as 

far as possible. 

▪ Any low hanging 

overhead lines (lower 

than 5.1m) e.g. Eskom 

and Telkom lines, along 

the proposed routes will 

have to be moved to 

accommodate the 

abnormal load vehicles, 

if required 
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11 CONCLUSION AND RECOMMENDATIONS 

 

As it had not been decided at the time of undertaking the transport study which manufacturers will be 

contracted for the solar PV components, all possible haulage routes were included into this study. 

 

The potential transport related impacts for the construction and operation phases for the proposed 

Hyperion Solar Development 2 were assessed.  

• The construction phase traffic, although significant, will be temporary and impacts are 

considered to have a low significance.  

• During operation, it is expected that staff and security will periodically visit the facility. It is 

assumed that approximately five (5) full-time employees will be stationed on site. The traffic 

generated during this phase will be minimal and will not have an impact on the surrounding 

road network. 

 

The potential mitigation measures mentioned in the construction phase are: 

• Dust suppression  

• Component delivery to/ removal from the site can be staggered and trips can be scheduled to 

occur outside of peak traffic periods.   

• The use of mobile batch plants and quarries near the site would decrease the impact on the 

surrounding road network. 

• Staff and general trips should occur outside of peak traffic periods. 

• A ͞drǇ ruŶ͟ of the preferred route. 
• Design and maintenance of internal roads. 

• If required, any low hanging overhead lines (lower than 5.1m) e.g. Eskom and Telkom lines, 

along the proposed routes will have to be moved to accommodate the abnormal load vehicles. 

 

The construction and decommissioning phases of a development is the only significant traffic generator and 

therefore noise and dust pollution will be higher during this phase. The duration of this phase is short term 

i.e. the impact of the traffic on the surrounding road network is temporary and solar farm, when operational, 

does not add any significant traffic to the road network. 

 

Access road alternative A1 is deemed the preferred road alternative as it is an existing gravel road and is 

shorter than the other alternatives, i.e. less expensive to upgrade and maintain.  

 

The development is supported from a transport perspective provided that the recommendations and 

mitigations contained in this report are adhered to. 

 

The impacts associated with Hyperion Solar Development 2 are acceptable with the implementation of the 

recommended mitigation measures and can therefore be authorised. 
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Annexure A - ASSESSMENT METHODOLOGY 
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ASSESSMENT METHODOLOGY 

Impacts were assessed in term of the following Assessment Criteria: 

 

- The nature, which shall include a description of what causes the effect, what will be affected and how it 

will be affected. 

- The extent, wherein it will be indicated whether the impact will be local (limited to the immediate area or 

site of development) or regional, and a value between 1 and 5 will be assigned as appropriate (with 1 

being low and 5 being high):  

- The duration, wherein it will be indicated whether: 

- the lifetime of the impact will be of a very short duration (0–1 years) – assigned a score of 1; 

- the lifetime of the impact will be of a short duration (2-5 years) - assigned a score of 2; 

- medium-term (5–15 years) – assigned a score of 3; 

- long term (> 15 years) - assigned a score of 4; or 

- permanent - assigned a score of 5; 

- The consequences (magnitude), quantified on a scale from 0-10, where 0 is small and will have no effect 

on the environment, 2 is minor and will not result in an impact on processes, 4 is low and will cause a slight 

impact on processes, 6 is moderate and will result in processes continuing but in a modified way, 8 is high 

(processes are altered to the extent that they temporarily cease), and 10 is very high and results in 

complete destruction of patterns and permanent cessation of processes. 

- The probability of occurrence, which shall describe the likelihood of the impact actually occurring.  

Probability will be estimated on a scale of 1–5, where 1 is very improbable (probably will not happen), 2 is 

improbable (some possibility, but low likelihood), 3 is probable (distinct possibility), 4 is highly probable 

(most likely) and 5 is definite (impact will occur regardless of any prevention measures). 

- the significance, which shall be determined through a synthesis of the characteristics described above and 

can be assessed as low, medium or high. The significance is calculated by combining the criteria in the 

following formula: 

S=(E+D+M)*P 

S = Significance weighting 

E = Extent 

D = Duration 

M = Magnitude  

P = Probability  
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The significance weightings for each potential impact are as follows: 

- < 30 points: Low (i.e. where this impact would not have a direct influence on the decision to develop 

in the area), 

- 30-60 points: Medium (i.e. where the impact could influence the decision to develop in the area unless 

it is effectively mitigated), 

- > 60 points: High (i.e. where the impact must have an influence on the decision process to develop in 

the area). 

- the status, which will be described as either positive, negative or neutral. 

- the degree to which the impact can be reversed. 

- the degree to which the impact may cause irreplaceable loss of resources. 

- the degree to which the impact can be mitigated. 
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EMERGENCY PREPAREDNESS, RESPONSE AND FIRE MANAGEMENT PLAN

1. PURPOSE

The purpose of the Emergency Preparedness and Response Plan is:

» To assist contractor personnel to prepare for and respond quickly and safely to emergency incidents,

and to establish a state of readiness which will enable prompt and effective responses to possible events.

» To control or limit any effect that an emergency or potential emergency may have on site or on

neighbouring areas.

» To facilitate emergency responses and to provide such assistance on the site as is appropriate to the

occasion.

» To ensure communication of all vital information as soon as possible.

» To facilitate the reorganisation and reconstruction activities so that normal operations can be resumed.

» To provide for training so that a high level of preparedness can be continually maintained.

This plan outlines response actions for potential incidents of any size. It details response procedures that will

minimise potential health and safety hazards, environmental damage, and clean-up efforts. The plan has

been prepared to ensure quick access to all the information required in responding to an emergency event.

The plan will enable an effective, comprehensive response to prevent injury or damage to the construction

personnel, public, and environment during the project. Contractors are expected to comply with all

procedures described in this document. A Method Statement should be prepared at the commencement

of the construction phase detailing how this plan is to be implemented as well as details of relevant

responsible parties for the implementation. The method statement must also reflect conditions of the IFC

Performance Standard 1 and include the following:

» Identification of areas where accidents and emergency situations may occur;

» Communities and individuals that may be impacted;

» Response procedure;

» Provisions of equipment and resources;

» Designation of responsibilities;

» Communication; and

» Periodic training to ensure effective response to potentially affected communities.

2. PROJECT-SPECIFIC DETAILS

Hyperion Solar Development 2 (Pty) Ltd proposes the development of Hyperion Solar Development 2, a solar

energy facility and associated infrastructure on a site near Kathu, in the Northern Cape Province. The solar

facility will be designed to have a contracted capacity of up to 75MW, and will make use of photovoltaic

(PV) solar technology. The project will comprise the following key infrastructure and components:

» Arrays of PV panels (static or tracking PV system) with a contracted capacity of up to 75MW.

» Mounting structures to support the PV panels (utilising either fixed-tilt / static, single-axis tracking, or

double-axis tracking systems).
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» On-site inverters (to convert the power from Direct Current (DC) to Alternating Current (AC)), and

distribution power transformers.

» A 132kV on-site substation up to 1ha in extent to facilitate the connection between the solar energy

facility and the Eskom electricity grid.

» Cabling between the project’s components (to be laid underground where practical).

» Battery storage mechanism with a storage capacity of up to 300MWh.

» Water purification plant.

» Site Offices and Maintenance Buildings, including workshop areas for maintenance and storage.

» Batching plant.

» Temporary laydown area up to 1ha in extent.

» Internal access roads, perimeter road and fencing around the development area.

» Main access road to the development area.

Due to the scale and nature of this development, it is anticipated that the following risks could potentially

arises during the construction and operation phases:

» Fires;

» Leakage of hazardous substances;

» Storage of flammable materials and substances;

» Flood events;

» Accidents; and

» Natural disasters.

3. EMERGENCY RESPONSE PLAN

There are three levels of emergency as follows:

» Local Emergency: An alert confined to a specific locality.

» Site Emergency: An alert that cannot be localised and which presents danger to other areas within the

site boundary or outside the site boundary.

» Evacuation: An alert when all personnel are required to leave the affected area and assemble in a safe

location.

If there is any doubt as to whether any hazardous situation constitutes an emergency, then it must be treated

as an Evacuation.

Every effort must be made to control, reduce or stop the cause of any emergency provided it is safe to do

so. For example, in the event of a fire, isolate the fuel supply and limit the propagation of the fire by cooling

the adjacent areas. Then confine and extinguish the fire (where appropriate) making sure that

re-ignition cannot occur.

3.1. Emergency Scenario Contingency Planning

3.1.1. Scenario: Spill which would result in the contamination of land, surface or groundwater

i. Spill Prevention Measures
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Preventing spills must be the top priority at all operations which have the potential of endangering the

environment. The responsibility to effectively prevent and mitigate any scenario lies with the Contractor and

the ECO. In order to reduce the risk of spills and associated contamination, the following principles should

be considered during construction and operation activities:

» All equipment refuelling, servicing and maintenance activities should only be undertaken within

appropriately sealed/contained or bunded designated areas.

» All maintenance materials, oils, grease, lubricants, etc. should be stored in a designated area in an

appropriate storage container.

» No refuelling, storage, servicing, or maintenance of equipment should take place within sensitive

environmental resources in order to reduce the risk of contamination by spills.

» No refuelling or servicing should be undertaken without absorbent material or drip pans properly placed

to contain spilled fuel.

» Any fluids drained from the machinery during servicing should be collected in leak-proof containers and

taken to an appropriate disposal or recycling facility.

» If these activities result in damage or accumulation of product on the soil, the contaminated soil must

be disposed of as hazardous waste. Under no circumstances shall contaminated soil be added to a

spoils pile and transported to a regular disposal site.

» Chemical toilets used during construction must be regularly cleaned. Chemicals used in toilets are also

hazardous to the environment and must be controlled. Portable chemical toilets could overflow if not

pumped regularly or they could spill if dropped or overturned during moving. Care and due diligence

should be taken at all times.

» Contact details of emergency services and HazMat Response Contractors are to be clearly displayed

on the site. All staff are to be made aware of these details and must be familiar with the procedures for

notification in the event of an emergency.

ii. Procedures

The following action plan is proposed in the event of a spill:

1. Spill or release identified.

2. Assess person safety, safety of others and environment.

3. Stop the spill if safely possible.

4. Contain the spill to limit entering surrounding areas.

5. Identify the substance spilled.

6. Quantify the spill (under or over guideline/threshold levels).

7. Notify the Site Manager and emergency response crew and authorities (in the event of major spill).

8. Inform users (and downstream users) of the potential risk.

9. Clean up of the spill using spill kit or by HazMat team.

10. Record of the spill incident on company database.

a) Procedures for containing and controlling the spill (i.e. on land or in water)

Measures can be taken to prepare for quick and effective containment of any potential spills. Each

contractor must keep sufficient supplies of spill containment equipment at the construction sites, at all times

during and after the construction phase. These should include specialised spill kits or spill containment
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equipment. Other spill containment measures include using drip pans underneath vehicles and equipment

every time refuelling, servicing, or maintenance activities are undertaken.

Specific spill containment methods for land and water contamination are outlined below.

Containment of Spills on Land

Spills on land include spills on rock, gravel, soil and/or vegetation. It is important to note that soil is a natural

sorbent, and therefore spills on soil are generally less serious than spills on water as contaminated soil can be

more easily recovered. It is important that all measures be undertaken to avoid spills reaching open water

bodies located outside of the project site. The following methods could be used:

» Dykes - Dykes can be created using soil surrounding a spill on land. These dykes are constructed around

the perimeter or down slope of the spilled substance. A dyke needs to be built up to a size that will

ensure containment of the maximum quantity of contaminant that may reach it. A plastic tarp can be

placed on and at the base of the dyke such that the contaminant can pool up and subsequently be

removed with sorbent materials or by pump into barrels or bags. If the spill is migrating very slowly, a

dyke may not be necessary and sorbents can be used to soak up contaminants before they migrate

away from the source of the spill.

» Trenches - Trenches can be dug out to contain spills. Spades, pick axes or a front-end loader can be

used depending on the size of the trench required. Spilled substances can then be recovered using a

pump or sorbent materials.

b) Procedures for transferring, storing, and managing spill related wastes

Used sorbent materials are to be placed in plastic bags for future disposal. All materials mentioned in this

section are to be available in the spill kits. Following clean up, any tools or equipment used must be properly

washed and decontaminated, or replaced if this is not possible.

Spilled substances and materials used for containment must be placed into empty waste oil containers and

sealed for proper disposal at an approved disposal facility.

c) Procedures for restoring affected areas

Criteria that may be considered include natural biodegradation of oil, replacement of soil and revegetation.

Once a spill of reportable size has been contained, the ECO and the relevant Authority must be consulted

to confirm that the appropriate clean up levels are met.

3.1.2. Scenario: Fire (and fire water handling)

i. Action Plan

The following action plan is proposed in the event of a fire:

1. Quantify risk.
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2. Assess person safety, safety of others and environment.

3. If safe – attempt to extinguish the fire using appropriate equipment.

4. If not safe to extinguish, contain fire.

5. Notify the Site Manager and emergency response crew and authorities.

6. Inform users of the potential risk of fire.

7. Record the incident on the company database or filing register.

ii. Procedures

Because large scale fires may spread very fast it is most advisable that the employee/contractor not put

his/her life in danger in the case of an uncontrolled fire.

Portable firefighting equipment must be provided at strategic locations throughout the site, in line with the Building

Code of South Africa and the relevant provincial building code. All emergency equipment including portable

fire extinguishers, hose reels and hydrants must be maintained and inspected by a qualified contractor in

accordance with the relevant legislation and national standards.

Current evacuation signs and diagrams for the building or site that are compliant to relevant state legislation

must be provided in a conspicuous position, on each evacuation route. Contact details for the relevant

emergency services should be clearly displayed on site and all employees should be aware of procedures to

follow in the case of an emergency.

a) Procedures for initial actions

Persons should not fight the fire if any of the following conditions exist:

» They have not been trained or instructed in the use of a fire extinguisher.

» They do not know what is burning.

» The fire is spreading rapidly.

» They do not have the proper equipment.

» They cannot do so without a means of escape.

» They may inhale toxic smoke.

b) Reporting procedures

In terms of the requirements of NEMA, the responsible person must, within 14 days of the incident, report to

the Director General, provincial head of department and municipality.

» Report fire immediately to the site manager, who will determine if it is to be reported to the relevant

emergency services and authorities.

» The site manager must have copies of the Report form to be completed.
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SUMMARY: RESPONSE PROCEDURE

Figure 1: Hazardous Material Spill
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Figure 2: Emergency Fire/Medical
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4. PROCEDURE RESPONSIBILITY

The Contractor’s Safety, Health and Environment (SHE) Representative, employed by the Contractor, is

responsible for managing the day-to-day on-site implementation of this Plan, and for the compilation of

regular (usually weekly) Monitoring Reports. In addition, the SHE must act as liaison and advisor on all

environmental and related issues.

The local authorities will provide their assistance when deemed necessary, or when it has been requested

and/or indicated in Section 30 (8) of NEMA. The provincial authority will provide assistance and guidance

where required and conduct awareness programmes.
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Johannesburg, South Africa 

 

Email: joanne@savannahsa.com 
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CURRICULUM VITAE OF JO-ANNE THOMAS 

 

Profession:   Environmental Management and Compliance Consultant; Environmental Assessment 

Practitioner 

Specialisation:   Environmental Management; Strategic environmental advice; Environmental compliance 

advice & monitoring; Environmental Impact Assessments; Policy, strategy & guideline 

formulation; Project Management; General Ecology 

Work experience:  Twenty one (21) years in the environmental field 

 

VOCATIONAL EXPERIENCE 

 

Provide technical input for projects in the environmental management field, specialising in Strategic Environmental 

Advice, Environmental Impact Assessment studies, environmental auditing and monitoring, environmental permitting, 

public participation, Environmental Management Plans and Programmes, environmental policy, strategy and guideline 

formulation, and integrated environmental management.  Key focus on integration of the specialist environmental 

studies and findings into larger engineering-based projects, strategic assessment, and providing practical and 

achievable environmental management solutions and mitigation measures.  Responsibilities for environmental studies 

include project management (including client and authority liaison and management of specialist teams); review and 

manipulation of data; identification and assessment of potential negative environmental impacts and benefits; review 

of specialist studies; and the identification of mitigation measures.  Compilation of the reports for environmental studies 

is in accordance with all relevant environmental legislation. 

 

Undertaking of numerous environmental management studies has resulted in a good working knowledge of 

environmental legislation and policy requirements.  Recent projects have been undertaken for both the public- and 

private-sector, including compliance advice and monitoring, electricity generation and transmission projects, various 

types of linear developments (such as National Road, local roads and power lines), waste management projects 

(landfills), mining rights and permits, policy, strategy and guideline development, as well as general environmental 

planning, development and management. 

 

 

SKILLS BASE AND CORE COMPETENCIES 

 

• Project management for a range of projects 

• Identification and assessment of potential negative environmental impacts and benefits through the review and 

manipulation of data and specialist studies 

• Identification of practical and achievable mitigation and management measures and the development of 

appropriate management plans 

• Compilation of environmental reports in accordance with relevant environmental legislative requirements 

• External and peer review of environmental reports & compliance advice and monitoring 

• Formulation of environmental policies, strategies and guidelines 

• Strategic and regional assessments; pre-feasibility & site selection 

• Public participation processes for a variety of projects 

• Strategic environmental advice to a wide variety of clients both in the public and private sectors 

• Working knowledge of environmental planning processes, policies, regulatory frameworks and legislation 



 

 

EDUCATION AND PROFESSIONAL STATUS 

 

Degrees: 

• B.Sc Earth Sciences, University of the Witwatersrand, Johannesburg (1993) 

• B.Sc Honours in Botany, University of the Witwatersrand, Johannesburg (1994) 

• M.Sc in Botany, University of the Witwatersrand, Johannesburg (1996) 

 

Short Courses: 

• Environmental Impact Assessment, Potchefstroom University (1998) 

• Environmental Law, Morgan University (2001) 

• Environmental Legislation, IMBEWU (2017) 

• Mining Legislation, Cameron Cross & Associates (2013) 

• Environmental and Social Risk Management (ESRM), International Finance Corporation (2018) 

 

Professional Society Affiliations: 

• Registered with the South African Council for Natural Scientific Professions as a Professional Natural Scientist: 

Environmental Scientist (400024/00) 

• Registered with the International Associated for Impact Assessment South Africa (IAIAsa): 5601 

• Member of the South African Wind Energy Association (SAWEA) 

 

EMPLOYMENT 

 

Date Company Roles and Responsibilities 

January 2006 - Current: Savannah Environmental (Pty) Ltd Director 

Project manager 

Independent specialist environmental consultant, 

Environmental Assessment Practitioner (EAP) and 

advisor. 

1997 – 2005: Bohlweki Environmental (Pty) Ltd Senior Environmental Scientist at. Environmental 

Management and Project Management 

January – July 1997: Sutherland High School, Pretoria Junior Science Teacher 

 

PROJECT EXPERIENCE 

 

Project experience includes large infrastructure projects, including electricity generation and transmission, wastewater 

treatment facilities, mining and prospecting activities, property development, and national roads, as well as strategy 

and guidelines development.   

 

RENEWABLE POWER GENERATION PROJECTS: PHOTOVOLTAIC SOLAR ENERGY FACILITIES 

 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Christiana PV 2 SEF, North West Solar Reserve South Africa Project Manager & EAP 

De Aar PV facility, Northern Cape iNca Energy Project Manager & EAP 

Everest SEF near Hennenman, Free State FRV Energy South Africa Project Manager & EAP 

Graafwater PV SEF, Western Cape iNca Energy Project Manager & EAP 

Grootkop SEF near Allanridge, Free State FRV Energy South Africa Project Manager & EAP 

Hertzogville PV 2 SEF with 2 phases, Free State SunCorp / Solar Reserve Project Manager & EAP 

Karoshoek CPV facility on site 2 as part of the larger 

Karoshoek Solar Valley Development East of 

Upington, Northern Cape 

FG Emvelo Project Manager & EAP 



 

 

Project Name & Location Client Name Role 

Kgabalatsane SEF North-East for Brits, North West Built Environment African 

Energy Services 

Project Manager & EAP 

Kleinbegin PV SEF West of Groblershoop, Northern 

Cape 

MedEnergy Global Project Manager & EAP 

Lethabo Power Station PV Installation, Free State Eskom Holdings SoC Limited Project Manager & EAP 

Majuba Power Station PV Installation, Mpumalanga Eskom Holdings SoC Limited Project Manager & EAP 

Merapi PV SEF Phase 1 – 4 South-East of Excelsior, 

Free State 

SolaireDirect Southern Africa Project Manager & EAP 

Sannaspos Solar Park, Free State Province SolaireDirect Southern Africa Project Manager & EAP 

Ofir-Zx PV Plant near Keimoes, Northern Cape S28 Degrees Energy Project Manager & EAP 

Oryx SEF near Virginia, Free State FRV Energy South Africa Project Manager & EAP 

Project Blue SEF North of Kleinsee, Northern Cape WWK Development Project Manager & EAP 

S-Kol PV Plant near Keimoes, Northern Cape S28 Degrees Energy Project Manager & EAP 

Sonnenberg PV Plant near Keimoes, Northern Cape S28 Degrees Energy Project Manager & EAP 

Tutuka Power Station PV Installation, Mpumalanga Eskom Transmission Project Manager & EAP 

Two PV sites within the Northern Cape MedEnergy Global Project Manager & EAP 

Two PV sites within the Western & Northern Cape iNca Energy Project Manager & EAP 

Upington PV SEF, Northern Cape MedEnergy Global Project Manager & EAP 

Vredendal PV facility, Western Cape iNca Energy Project Manager & EAP 

Waterberg PV plant, Limpopo Thupela Energy Project Manager & EAP 

Watershed Phase I & II SEF near Litchtenburg, North 

West 

FRV Energy South Africa Project Manager & EAP 

Alldays PV & CPV SEF Phase 1, Limpopo  BioTherm Energy Project Manager & EAP 

Hyperion PV Solar Development 1, 2, 3, 4, 5 & 6 Building Energy Project Manager & EAP 

 

Basic Assessments 

Project Name & Location Client Name Role 

Aberdeen PV SEF, Eastern Cape BioTherm Energy Project Manager & EAP 

Christiana PV 1 SEF on Hartebeestpan Farm, North-

West Province 

Solar Reserve South Africa Project Manager & EAP 

Heuningspruit PV1 & PV 2 facilities near Koppies, 

Free State 

Sun Mechanics Project Manager & EAP 

Kakamas PV Facility, Northern Cape iNca Energy Project Manager & EAP 

Kakamas II PV Facility, Northern Cape iNca Energy Project Manager & EAP 

Machadodorp 1 PV SEF, Mpumalanga  Solar To Benefit Africa Project Manager & EAP 

PV site within the Northern Cape iNca Energy Project Manager & EAP 

PV sites within 4 ACSA airports within South Africa, 

National 

Airports Company South Africa 

(ACSA) 

Project Manager & EAP 

RustMo1 PV Plant near Buffelspoort, North West Momentous Energy Project Manager & EAP 

RustMo2 PV Plant near Buffelspoort, North West Momentous Energy Project Manager & EAP 

RustMo3 PV Plant near Buffelspoort, North West Momentous Energy Project Manager & EAP 

RustMo4 PV Plant near Buffelspoort, North West Momentous Energy Project Manager & EAP 

Sannaspos PV SEF Phase 2 near Bloemfontein, Free 

State 

SolaireDirect Southern Africa Project Manager & EAP 

Solar Park Expansion within the Rooiwal Power 

Station, Gauteng 

AFRKO Energy Project Manager & EAP 

Steynsrus SEF, Free State SunCorp Project Manager & EAP 

Thaba Eco Lodge PV Facility, Gauteng Camco Clean Energy Project Manager & EAP 

 



 

 

Screening Studies 

Project Name & Location Client Name Role 

Allemans Fontein SEF near Noupoort, Northern Cape Fusion Energy Project Manager & EAP 

Amandel SEF near Thabazimbi, Limpopo iNca Energy Project Manager & EAP 

Arola/Doornplaat SEF near Ventersdorp, North West FRV & iNca Energy Project Manager & EAP 

Bloemfontein Airport PV Installation, Free State The Power Company Project Manager & EAP 

Brakspruit SEF near Klerksorp, North West FRV & iNca Energy Project Manager & EAP 

Carolus Poort SEF near Noupoort, Northern Cape Fusion Energy Project Manager & EAP 

Damfontein SEF near Noupoort, Northern Cape Fusion Energy Project Manager & EAP 

Everest SEF near Welkom, Free State FRV & iNca Energy Project Manager & EAP 

Gillmer SEF near Noupoort, Northern Cape Fusion Energy Project Manager & EAP 

Grootkop SEF near Allansridge, Free State FRV & iNca Energy Project Manager & EAP 

Heuningspruit PV1 & PV 2 near Koppies, Free State Cronimat Project Manager & EAP 

Kimberley Airport PV Installation, Northern Cape The Power Company Project Manager & EAP 

Kolonnade Mall Rooftop PV Installation in Tshwane, 

Gauteng 

Momentous Energy Project Manager & EAP 

Loskop SEF near Groblersdal, Limpopo S&P Power Unit Project Manager & EAP 

Marble SEF near Marble Hall, Limpopo S&P Power Unit Project Manager & EAP 

Morgenson PV1 SEF South-West of Windsorton, 

Northern Cape 

Solar Reserve South Africa Project Manager & EAP 

OR Tambo Airport PV Installation, Gauteng The Power Company Project Manager & EAP 

Oryx SEF near Virginia, Free State FRV & iNca Energy Project Manager & EAP 

Rhino SEF near Vaalwater, Limpopo S&P Power Unit Project Manager & EAP 

Rustmo2 PV Plant near Buffelspoort, North West  Momentous Energy Project Manager & EAP 

Spitskop SEF near Northam, Limpopo FRV & iNca Energy Project Manager & EAP 

Steynsrus PV, Free State Suncorp Project Manager & EAP 

Tabor SEF near Polokwane, Limpopo FRV & iNca Energy Project Manager & EAP 

UpingtonAirport PV Installation, Northern Cape The Power Company Project Manager & EAP 

Valeria SEF near Hartebeestpoort Dam, North West Solar to Benefit Africa Project Manager & EAP 

Watershed SEF near Lichtenburg, North West FRV & iNca Energy Project Manager & EAP 

Witkop SEF near Polokwane, Limpopo FRV & iNca Energy Project Manager & EAP 

Woodmead Retail Park Rooftop PV Installation, 

Gauteng 

Momentous Energy Project Manager & EAP 

 

Environmental Compliance, Auditing and ECO 

Project Name & Location Client Name Role 

ECO and bi-monthly auditing for the construction of 

the Adams Solar PV Project Two South of Hotazel, 

Northern Cape 

Enel Green Power Project Manager  

ECO for the construction of the Kathu PV Facility, 

Northern Cape 

REISA Project Manager  

ECO and bi-monthly auditing for the construction of 

the Pulida PV Facility, Free State 

Enel Green Power Project Manager  

ECO for the construction of the RustMo1 SEF, North 

West 

Momentous Energy Project Manager  

ECO for the construction of the Sishen SEF, Northern 

Cape 

Windfall 59 Properties Project Manager  

ECO for the construction of the Upington Airport PV 

Facility, Northern Cape 

Sublanary Trading Project Manager  

Quarterly compliance monitoring of compliance 

with all environmental licenses for the operation 

REISA Project Manager  



 

 

Project Name & Location Client Name Role 

activities at the Kathu PV facility, Northern Cape  

ECO for the construction of the Konkoonsies II PV SEF 

and associated infrastructure, Northern Cape 

province 

BioTherm Energy Project Manager 

ECO for the construction of the Aggeneys PV SEF 

and associated infrastructure, Northern Cape 

province 

BioTherm Energy Project Manager 

 

Compliance Advice and ESAP Reporting 

Project Name & Location Client Name Role 

Aggeneys Solar Farm, Northern Cape BioTherm Energy Environmental Advisor 

Airies II PV Facility SW of Kenhardt, Northern Cape  BioTherm Energy Environmental Advisor 

Kalahari SEF Phase II in Kathu, Northern Cape Engie Environmental Advisor 

Kathu PV Facility, Northern Cape Building Energy Environmental Advisor 

Kenhardt PV Facility, Northern Cape BioTherm Energy Environmental Advisor 

Kleinbegin PV SEF West of Groblershoop, Northern 

Cape 

MedEnergy Environmental Advisor 

Konkoonises II SEF near Pofadder, Northern Cape BioTherm Energy Environmental Advisor 

Konkoonsies Solar Farm, Northern Cape BioTherm Energy Environmental Advisor 

Lephalale SEF, Limpopo Exxaro Environmental Advisor 

Pixley ka Seme PV Park, South-East of De Aar, 

Northern Cape 

African Clean Energy 

Developments (ACED) 

Environmental Advisor 

RustMo1 PV Plant near Buffelspoort, North West Momentous Energy Environmental Advisor 

Scuitdrift 1 SEF & Scuitdrift 2 SEF, Limpopo Building Energy Environmental Advisor 

Sirius PV Plants, Northern Cape Aurora Power Solutions Environmental Advisor 

Upington Airport PV Power Project, Northern Cape Sublunary Trading Environmental Advisor 

Upington SEF, Northern Cape  Abengoa Solar Environmental Advisor 

Ofir-ZX PV SEF near Keimoes, Northern Cape Networx S28 Energy Environmental Advisor 

 

Due Diligence Reporting 

Project Name & Location Client Name Role 

5 PV SEF projects in Lephalale, Limpopo iNca Energy Environmental Advisor 

Prieska PV Plant, Northern Cape SunEdison Energy India Environmental Advisor 

Sirius Phase One PV Facility near Upington, Northern 

Cape 

Aurora Power Solutions Environmental Advisor 

 

Environmental Permitting, S53, Water Use Licence (WUL), Waste Management Licence (WML) & Other Applications 

Project Name & Location Client Name Role 

Biodiversity Permit & WULA for the Aggeneys SEF 

near Aggeneys, Northern Cape 

BioTherm Energy Project Manager & EAP 

Biodiversity Permit for the Konkoonises II SEF near 

Pofadder, Northern Cape 

BioTherm Energy Project Manager & EAP 

Biodiversity Permitting for the Lephalale SEF, 

Limpopo 

Exxaro Resources Project Manager & EAP 

Environmental Permitting  for the Kleinbegin PV SEF 

West of Groblershoop, Northern Cape 

MedEnergy Project Manager & EAP 

Environmental Permitting  for the Upington SEF, 

Northern Cape  

Abengoa Solar Project Manager & EAP 

Environmental Permitting for the Kathu PV Facility, 

Northern Cape 

Building Energy Project Manager & EAP 



 

 

Project Name & Location Client Name Role 

Environmental Permitting for the Konkoonsies Solar 

Farm, Northern Cape 

BioTherm Energy Project Manager & EAP 

Environmental Permitting for the Lephalale SEF, 

Limpopo 

Exxaro Resources Project Manager & EAP 

Environmental Permitting for the Scuitdrift 1 SEF & 

Scuitdrift 2 SEF, Limpopo 

Building Energy Project Manager & EAP 

Environmental Permitting for the Sirius PV Plant, 

Northern Cape 

Aurora Power Solutions Project Manager & EAP 

Permits for the Kleinbegin and UAP PV Plants, 

Northern Cape 

MedEnergy Global Project Manager & EAP 

S53 Application for Arriesfontein Solar Park Phase 1 – 

3 near Danielskuil, Northern Cape 

Solar Reserve / SunCorp Project Manager & EAP 

S53 Application for Hertzogville PV1 & PV 2 SEFs, Free 

State 

Solar Reserve / SunCorp Project Manager & EAP 

S53 Application for the Bloemfontein Airport PV 

Facility, Free State 

Sublunary Trading Project Manager & EAP 

S53 Application for the Kimberley Airport PV Facility, 

Northern Cape 

Sublunary Trading Project Manager & EAP 

S53 Application for the Project Blue SEF, Northern 

Cape 

WWK Developments Project Manager & EAP 

S53 Application for the Upington Airport PV Facility, 

Free State 

Sublunary Trading Project Manager & EAP 

WULA for the Kalahari SEF Phase II in Kathu, Northern 

Cape 

Engie Project Manager & EAP 

 

RENEWABLE POWER GENERATION PROJECTS: CONCENTRATED SOLAR FACILITIES (CSP) 

 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Ilanga CSP 2, 3, 4, 5, 7 & 9 Facilities near Upington, 

Northern Cape 

Emvelo Holdings Project Manager & EAP 

Ilanga CSP near Upington, Northern Cape  Ilangethu Energy Project Manager & EAP 

Ilanga Tower 1 Facility near Upington, Northern 

Cape 

Emvelo Holdings Project Manager & EAP 

Karoshoek CPVPD 1-4 facilities on site 2 as part of 

the larger Karoshoek Solar Valley Development East 

of Upington, Northern Cape 

FG Emvelo Project Manager & EAP 

Karoshoek CSP facilities on sites 1.4; 4 & 5 as part of 

the larger Karoshoek Solar Valley Development East 

of Upington, Northern Cape 

FG Emvelo Project Manager & EAP 

Karoshoek Linear Fresnel 1 Facility on site 1.1 as part 

of the larger Karoshoek Solar Valley Development 

East of Upington, Northern Cape 

FG Emvelo Project Manager & EAP 

 

Environmental Compliance, Auditing and ECO 

Project Name & Location Client Name Role 

ECO for the construction of the !Khi CSP Facility, 

Northern Cape 

Abengoa Solar Project Manager  

ECO for the construction of the Ilanga CSP 1 Facility 

near Upington, Northern Cape 

Karoshoek Solar One Project Manager  



 

 

Project Name & Location Client Name Role 

ECO for the construction of the folar Park, Northern 

Cape 

Kathu Solar Project Manager  

ECO for the construction of the KaXu! CSP Facility, 

Northern Cape 

Abengoa Solar Project Manager  

Internal audit of compliance with the conditions of 

the IWUL issued to the Karoshoek Solar One CSP 

Facility, Northern Cape 

Karoshoek Solar One Project Manager  

 

Screening Studies 

Project Name & Location Client Name Role 

Upington CSP (Tower) Plant near Kanoneiland, 

Northern Cape 

iNca Energy and FRV Project Manager & EAP 

 

Compliance Advice and ESAP reporting 

Project Name & Location Client Name Role 

Ilanga CSP Facility near Upington, Northern Cape Ilangethu Energy Environmental Advisor 

Ilangalethu CSP 2, Northern Cape FG Emvelo Environmental Advisor 

Kathu CSP Facility, Northern Cape GDF Suez Environmental Advisor 

Lephalale SEF, Limpopo Cennergi Environmental Advisor 

Solis I CSP Facility, Northern Cape Brightsource Environmental Advisor 

  

Environmental Permitting, S53, Water Use Licence (WUL), Waste Management Licence (WML) & Other Applications 

Project Name & Location Client Name Role 

Environmental Permitting for the Ilanga CSP Facility 

near Upington, Northern Cape 

Ilangethu Energy Project Manager & EAP 

Environmental Permitting for the Kathu CSP, Northern 

Cape 

GDF Suez Project Manager & EAP 

WULA for the Solis I CSP Facility, Northern Cape Brightsource Project Manager & EAP 

 

RENEWABLE POWER GENERATION PROJECTS: WIND ENERGY FACILITIES 

 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Sere WEF, Western Cape  Eskom Holdings SoC Limited EAP 

Aberdeen WEF, Eastern Cape  Eskom Holdings SoC Limited Project Manager & EAP 

Amakhala Emoyeni WEF, Eastern Cape Windlab Developments Project Manager & EAP 

EXXARO West Coast WEF, Western Cape EXXARO Resources Project Manager & EAP 

Goereesoe Wind Farm near Swellendam, Western 

Cape 

iNca Energy Project Manager & EAP 

Hartneest WEF, Western Cape Juwi Renewable Energies Project Manager & EAP 

Hopefield WEF, Western Cape  Umoya Energy EAP 

Kleinsee WEF, Northern Cape  Eskom Holdings SoC Limited Project Manager & EAP 

Klipheuwel/Dassiesfontein WEF within the Overberg 

area, Western Cape  

BioTherm Energy Project Manager & EAP 

Moorreesburg WEF, Western Cape  iNca Energy Project Manager & EAP 

Oyster Bay WEF, Eastern Cape  Renewable Energy Resources 

Southern Africa 

Project Manager & EAP 

Project Blue WEF, Northern Cape Windy World Project Manager & EAP 

Rheboksfontein WEF, Western Cape  Moyeng Energy Project Manager & EAP 



 

 

Project Name & Location Client Name Role 

Spitskop East WEF near Riebeeck East, Eastern Cape  Renewable Energy Resources 

Southern Africa 

Project Manager & EAP 

Suurplaat WEF, Western Cape Moyeng Energy Project Manager & EAP 

Swellendam WEF, Western Cape  IE Swellendam Project Manager & EAP 

Tsitsikamma WEF, Eastern Cape Exxarro Project Manager & EAP 

West Coast One WEF, Western Cape  Moyeng Energy Project Manager & EAP 

 

Basic Assessments 

Project Name & Location Client Name Role 

Amakhala Emoyeni Wind Monitoring Masts, Eastern 

Cape 

Windlab Developments Project Manager & EAP 

Beaufort West Wind Monitoring Masts, Western Cape Umoya Energy Project Manager & EAP 

Hopefield Community Wind Farm near Hopefield, 

Western Cape 

Umoya Energy Project Manager & EAP 

Koekenaap Wind Monitoring Masts, Western Cape EXXARO Resources Project Manager & EAP 

Koingnaas WEF, Northern Cape Just Palm Tree Power Project Manager & EAP 

Laingsburg Area Wind Monitoring Masts, Western 

Cape 

Umoya Energy Project Manager & EAP 

Overberg Area Wind Monitoring Masts, Western 

Cape 

BioTherm Energy Project Manager & EAP 

Oyster Bay Wind Monitoring Masts, Eastern Cape Renewable Energy Systems 

Southern Africa (RES) 

Project Manager & EAP 

 

Screening Studies 

Project Name & Location Client Name Role 

Albertinia WEF, Western Cape  BioTherm Energy Project Manager & EAP 

Koingnaas WEF, Northern Cape Just Pal Tree Power Project Manager & EAP 

Napier Region WEF Developments, Western Cape BioTherm Energy Project Manager & EAP 

Tsitsikamma WEF, Eastern Cape Exxarro Resources Project Manager & EAP 

Various WEFs within an identified area in the 

Overberg area, Western Cape 

BioTherm Energy Project Manager & EAP 

Various WEFs within an identified area on the West 

Coast, Western Cape 

Investec Bank Limited Project Manager & EAP 

Various WEFs within an identified area on the West 

Coast, Western Cape 

Eskom Holdings Limited Project Manager & EAP 

Various WEFs within the Western Cape  Western Cape Department of 

Environmental Affairs and 

Development Planning 

Project Manager & EAP 

Velddrift WEF, Western Cape VentuSA Energy Project Manager & EAP 

Wind 1000 Project Thabo Consulting on behalf of 

Eskom Holdings 

Project Manager & EAP 

Wittekleibosch, Snylip & Doriskraal WEFs, Eastern 

Cape 

Exxarro Resources Project Manager & EAP 

 

Environmental Compliance, Auditing and ECO 

Project Name & Location Client Name Role 

ECO for the construction of the West Coast One 

WEF, Western Cape  

Aurora Wind Power Project Manager 

ECO for the construction of the Gouda WEF, 

Western Cape  

Blue Falcon Project Manager 



 

 

EO for the Dassiesklip Wind Energy Facility, Western 

Cape 

Group 5 Project Manager 

Quarterly compliance monitoring of compliance 

with all environmental licenses for the operation 

activities at the Gouda Wind Energy facility near 

Gouda, Western Cape Province 

Blue Falcon Project Manager 

Annual auditing of compliance with all 

environmental licenses for the operation activities at 

the West Coast One Wind Energy facility near 

Vredenburg, Western Cape Province 

Aurora Wind Power Project Manager 

External environmental and social audit for the 

Amakhala Wind farm 

Cennergi Project Manager 

External environmental and social audit for the 

Tsitsikamma Wind farm 

Cennergi Project Manager 

ECO for the construction of the Excelsior Wind Farm 

and associated infrastructure, Northern Cape 

province 

BioTherm Energy Project Manager 

 

Compliance Advice  

Project Name & Location Client Name Role 

Amakhala Phase 1 WEF, Eastern Cape Cennergi Environmental Advisor 

Dassiesfontein WEF within the Overberg area, 

Western Cape 

BioTherm Energy Environmental Advisor 

Excelsior Wind Farm, Western Cape BioTherm Energy Environmental Advisor 

Great Karoo Wind Farm, Northern Cape African Clean Energy 

Developments (ACED) 

Environmental Advisor 

Hopefield Community WEF, Western Cape African Clean Energy 

Developments (ACED) 

Environmental Advisor 

Rheboksfontein WEF, Western Cape Moyeng Energy Environmental Advisor 

Tiqua WEF, Western Cape Cennergi Environmental Advisor 

Tsitsikamma WEF, Eastern Cape Cennergi Environmental Advisor 

West Coast One WEF, Western Cape Moyeng Energy Environmental Advisor 

 

Due Diligence Reporting 

Project Name & Location Client Name Role 

Witteberg WEF, Western Cape  EDPR Renewables Environmental Advisor 

IPD Vredenburg WEF within the Saldanha Bay area, 

Western Cape 

IL&FS Energy Development 

Company 

Environmental Advisor 

 

Environmental Permitting, S53, Water Use Licence (WUL), Waste Management Licence (WML) & Other Applications 

Project Name & Location Client Name Role 

Biodiversity Permitting for the Power Line between 

the  Tsitikamma Community WEF & the Diep River 

Substation, Eastern Cape 

Cennergi Project Manager & EAP 

Biodiversity Permitting for the West Coast One WEF, 

Western Cape 

Aurora Wind Power Project Manager & EAP 

Environmental Permitting  for the Excelsior WEF, 

Western Cape 

BioTherm Energy Project Manager & EAP 

Plant Permits  & WULA for the Tsitsikamma 

Community WEF, Eastern Cape 

Cennergi Project Manager & EAP 



 

 

Project Name & Location Client Name Role 

S24G and WULA for the Rectification for the 

commencement of unlawful activities on Ruimsig AH 

in Honeydew, Gauteng   

Hossam Soror Project Manager & EAP 

S24G Application for the Rheboksfontein WEF, 

Western Cape 

Ormonde - Theo Basson Project Manager & EAP 

S53 Application & WULA for Suurplaat and Gemini 

WEFs, Northern Cape 

Engie Project Manager & EAP 

S53 Application for the Hopefield Community Wind 

Farm near Hopefield, Western Cape 

Umoya Energy Project Manager & EAP 

S53 Application for the Project Blue WEF, Northern 

Cape 

WWK Developments Project Manager & EAP 

S53 for the Oyster Bay WEF, Eastern Cape RES Project Manager & EAP 

WULA for the Great Karoo Wind Farm, Northern 

Cape 

African Clean Energy 

Developments (ACED) 

Project Manager & EAP 

 

 

CONVENTIONAL POWER GENERATION PROJECTS (COAL) 

 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Mutsho Power Station near Makhado, Limpopo 

Province 

Mutsho Consortium Project Manager & EAP 

Coal-fired Power Station near Ogies, Mpumalanga Ruukki SA Project Manager & EAP 

Thabametsi IPP Coal-fired Power Station, near 

Lephalale, Limpopo  

Axia Project Manager & EAP 

Transalloys Coal-fired Power Station, Mpumalanga Transalloys Project Manager & EAP 

Tshivasho IPP Coal-fired Power Station (with WML), 

near Lephalale, Limpopo 

Cennergi Project Manager & EAP 

Umbani Coal-fired Power Station, near Kriel, 

Mpumalanga 

ISS Global Mining Project Manager & EAP 

Waterberg IPP Coal-Fired Power Station near 

Lephalale, Limpopo 

Exxaro Resources Project Manager & EAP 

 

Basic Assessments 

Project Name & Location Client Name Role 

Coal Stockyard on Medupi Ash Dump Site, Limpopo 

Province 

Eskom Holdings Project Manager & EAP 

Biomass Co-Firing Demonstration Facility at Arnot 

Power Station East of Middleburg, Mpumlanaga 

Eskom Holdings Project Manager & EAP 

 

Screening Studies 

Project Name & Location Client Name Role 

Baseload Power Station near Lephalale, Limpopo Cennergi Project Manager & EAP 

Coal-Fired Power Plant near Delmas, Mpumalanga Exxaro Resources Project Manager & EAP 

Makhado Power Station, Limpopo Mutsho Consortium, Limpopo Project Manager & EAP 

 

Environmental Compliance, Auditing and ECO 

Project Name & Location Client Name Role 

ECO for the Camden Power Station, Mpumalanga Eskom Holdings Project Manager  

 



 

 

Compliance Advice  

Project Name & Location Client Name Role 

Thabametsi IPP Coal-fired Power Station, near 

Lephalale, Limpopo 

Axia Environmental Advisor 

 

Environmental Permitting, S53, Water Use Licence (WUL), Waste Management Licence (WML) & Other Applications 

Project Name & Location Client Name Role 

Permit application for the Thabametsi Bulk Water 

Pipeline, near Lephalale, Limpopo 

Axia Project Manager & EAP 

S53 & WULA for the Waterberg IPP Coal-Fired Power 

Station near Lephalale, Limpopo 

Exxaro Resources Project Manager & EAP 

S53 Application for the Tshivasho Coal-fired Power 

Station near Lephalale, Limpopo 

Cennergi Project Manager & EAP 

 

 

CONVENTIONAL POWER GENERATION PROJECTS (GAS) 

 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Ankerlig OCGT to CCGT Conversion project &400 kV 

transmission power line between Ankerlig and the 

Omega Substation, Western Cape 

Eskom Holdings SoC Limited Project Manager & EAP 

Gourikwa OCGT to CCGT Conversion project & 400 

kV transmission power line between Gourikwa & 

Proteus Substation, Western Cape 

Eskom Holdings SoC Limited Project Manager & EAP 

Richards Bay Gas to Power Combined Cycle Power 

Station, KwaZulu-Natal  

Eskom Holdings SoC Limited Project Manager & EAP 

Richards Bay Gas to Power Plant,  KwaZulu-Natal Richards Bay Gas Project Manager & EAP 

Decommissioning & Recommissioning of 3 Gas 

Turbine Units at Acacia Power Station & 1 Gas 

Turbine Unit at Port Rex Power Station to the existing 

Ankerlig Power Station in Atlantis Industria, Western 

Cape 

Eskom Holdings Project Manager & EAP 

Two 132kV Chickadee Lines to the new Zonnebloem 

Switching Station, Mpumalanga  

Eskom Holdings Project Manager & EAP 

 

 

Screening Studies 

Project Name & Location Client Name Role 

Fatal Flaw Analysis for 3 area identified for the 

establishment of a 500MW CCGT Power Station 

Globeleq Advisors Limited Project Manager & EAP 

Richards Bay Gas to Power Combined Cycle Power 

Station, KwaZulu-Natal  

Eskom Holdings SoC Limited Project Manager & EAP 

 

GRID INFRASTRUCTURE PROJECTS 

 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Aggeneis-Oranjemond Transmission Line & 

Substation Upgrade, Northern Cape 

Eskom Transmission Project Manager & EAP 



 

 

Project Name & Location Client Name Role 

Ankerlig-Omega Transmission Power Lines, Western 

Cape 

Eskom Transmission Project Manager & EAP 

Karoshoek Grid Integration project as part of the 

Karoshoek Solar Valley Development East of 

Upington, Northern Cape 

FG Emvelo Project Manager & EAP 

Koeberg-Omega Transmission Power Lines,, Western 

Cape  

Eskom Transmission Project Manager & EAP 

Koeberg-Stikland Transmission Power Lines, Western 

Cape 

Eskom Transmission Project Manager & EAP 

Kyalami Strengthening Project, Gauteng   Eskom Transmission Project Manager & EAP 

Mokopane Integration Project, Limpopo  Eskom Transmission Project Manager & EAP 

Saldanha Bay Strengthening Project, Western Cape Eskom Transmission Project Manager & EAP 

Steelpoort Integration Project, Limpopo Eskom Transmission Project Manager & EAP 

Transmission Lines from the Koeberg-2 Nuclear 

Power Station site, Western Cape  

Eskom Transmission Project Manager & EAP 

Tshwane Strengthening Project, Phase 1, Gauteng  Eskom Transmission Project Manager & EAP 

 

Basic Assessments 

Project Name & Location Client Name Role 

Dassenberg-Koeberg Power Line Deviation from the 

Koeberg to the Ankerlig Power Station, Western 

Cape 

Eskom Holdings Project Manager & EAP 

Golden Valley II WEF Power Line & Substation near 

Cookhouse, Eastern Cape  

BioTherm Energy Project Manager & EAP 

Golden Valley WEF Power Line near Cookhouse, 

Eastern Cape  

BioTherm Energy Project Manager & EAP 

Karoshoek Grid Integration project as part of the 

Karoshoek Solar Valley Development East of 

Upington, Northern Cape 

FG Emvelo Project Manager & EAP 

Konkoonsies II PV SEF Power Line to the Paulputs 

Substation near Pofadder, Northern Cape 

BioTherm Energy Project Manager & EAP 

Perdekraal West WEF Powerline to the Eskom Kappa 

Substation, Westnern Cape 

BioTherm Energy Project Manager & EAP 

Rheboksfontein WEF Powerline to the Aurora 

Substation, Western Cape 

Moyeng Energy Project Manager & EAP 

Soetwater Switching Station near Sutherland, 

Northern Cape 

African Clean Energy 

Developments (ACED) 

Project Manager & EAP 

Solis Power I Power Line & Switchyard Station near 

Upington, Northern Cape 

Brightsource Project Manager & EAP 

Stormwater Canal System for the Ilanga CSP near 

Upington, Northern Cape 

Karoshoek Solar One Project Manager & EAP 

Tsitsikamma Community WEF Powerline to the Diep 

River Substation, Eastern Cape 

Eskom Holdings Project Manager & EAP 

 

Environmental Compliance, Auditing and ECO 

Project Name & Location Client Name Role 

ECO for the construction of the Ferrum-Mookodi 

Transmission Line, Northern Cape and North West 

Trans-Africa Projects on behalf 

of Eskom 

Project Manager 

EO for the construction of the Gamma-Kappa 

Section A Transmission Line, Western Cape 

Trans-Africa Projects on behalf 

of Eskom 

Project Manager 



 

 

EO for the construction of the Gamma-Kappa 

Section B Transmission Line, Western Cape 

Trans-Africa Projects on behalf 

of Eskom 

Project Manager 

EO for the construction of the Hydra IPP Integration 

project, Northern Cape 

Trans-Africa Projects on behalf 

of Eskom 

Project Manager 

EO for the construction of the Kappa-Sterrekus 

Section C Transmission Line, Western Cape 

Trans-Africa Projects on behalf 

of Eskom 

Project Manager 

EO for the construction of the Namaqualand 

Strengthening project in Port Nolloth, Western Cape 

Trans-Africa Projects on behalf 

of Eskom 

Project Manager 

ECO for the construction of the Neptune Substation 

Soil Erosion Mitigation Project, Eastern Cape  

Eskom Project Manager 

ECO for the construction of the Ilanga-Gordonia 

132kV power line, Northern Cape  

Karoshoek Solar One Project Manager 

 

Environmental Permitting, S53, Water Use Licence (WUL), Waste Management Licence (WML) & Other Applications 

Project Name & Location Client Name Role 

Environmental Permitting and WULA for the 

Rockdale B Substation & Loop in Power Lines,  

Eskom Holdings Project Manager & EAP 

Environmental Permitting and WULA for the 

Steelpoort Integration project, Limpopo 

Eskom Holdings Project Manager & EAP 

Environmental Permitting for Solis CSP near Upington, 

Northern Cape 

Brightsource Project Manager & EAP 

 

MINING SECTOR PROJECTS 

 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Elitheni Coal Mine near Indwe, Eastern Cape Elitheni Coal Project Manager & EAP 

Groot Letaba River Development Project Borrow Pits liso Project Manager & EAP 

Grootegeluk Coal Mine for coal transportation 

infrastructure between the mine and Medupi Power 

Station (EMPr amendment) , Limpopo 

Eskom Holdings Project Manager & EAP 

Waterberg Coal Mine (EMPr amendment), Limpopo Seskoko Resources Project Manager & EAP 

Aluminium Plant WML & AEL, Gauteng GfE-MIR Alloys & Minerals Project Manager & EAP 

 

Basic Assessments 

Project Name & Location Client Name Role 

Rare Earth Separation Plant in Vredendal, Western 

Cape 

Rareco Project Manager & EAP 

 

Environmental Compliance, Auditing and ECO 

Project Name & Location Client Name Role 

ECO for the construction of the Duhva Mine Water 

Recovery Project, Mpumalanga 

Eskom Holdings SoC Limited Project Manager 

External compliance audit of Palesa Coal Mine’s 

Integrated Water Use License (IWUL), near 

KwaMhlanga, Mpumalanga  

HCI Coal Project Manager 

External compliance audit of Palesa Coal Mine’s 

Waste Management License (WML) and EMP, near 

KwaMhlanga, Mpumalanga  

HCI Coal Project Manager 



 

 

Project Name & Location Client Name Role 

External compliance audit of Mbali Coal Mine’s 

Integrated Water Use License (IWUL), near Ogies, 

Mpumalanga  

HCI Coal Project Manager 

Independent External Compliance Audit of Water 

Use License (WUL) for the Tronox Namakwa Sands 

(TNS) Mining Operations (Brand se Baai), Western 

Cape  

Tronox Namakwa Sands Project Manager 

Independent External Compliance Audit of Water 

Use License (WUL) for the Tronox Namakwa Sands 

(TNS) Mineral Separation Plant (MSP), Western Cape  

Tronox Namakwa Sands Project Manager 

Independent External Compliance Audit of Water 

Use License (WUL) for the Tronox Namakwa Sands 

(TNS) Smelter Operations (Saldanha), Western Cape  

Tronox Namakwa Sands Project Manager 

Compliance Auditing of the Waste Management 

Licence for the PetroSA Landfill Site at the GTL 

Refinery, Western Cape 

PetroSA Project Manager 

 

Environmental Permitting, S53, Water Use Licence (WUL), Waste Management Licence (WML) & Other Applications 

Project Name & Location Client Name Role 

Waste Licence Application for the Rare Earth 

Separation Plant in Vredendal, Western Cape 

Rareco Project Manager & EAP 

WULA for the Expansion of the Landfill site at Exxaro’s 

Namakwa Sands Mineral Separation Plant, Western 

Cape 

Exxaro Resources Project Manager & EAP 

S24G & WML for an Aluminium Plant, Gauteng GfE-MIR Alloys & Minerals Project Manager & EAP 

 

INFRASTRUCTURE DEVELOPMENT PROJECTS (BRIDGES, PIPELINES, ROADS, WATER RESOURCES, STORAGE, ETC) 

 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Bridge across the Ngotwane River, on the border of 

South Africa and Botswana 

Eskom Holdings Project Manager & EAP 

Chemical Storage Tanks, Metallurgical Plant 

Upgrade & Backfill Plant upgrade at South Deep 

Gold Mine, near Westornaria, Gauteng 

Goldfields Project Manager & EAP 

Expansion of the existing Welgedacht Water Care 

Works, Gauteng 

ERWAT Project Manager & EAP 

Golden Valley WEF Access Road near Cookhouse, 

Eastern Cape  

BioTherm Energy Project Manager & EAP 

Great Fish River Wind Farm Access Roads and 

Watercourse Crossings near Cookhouse, Eastern 

Cape 

African Clean Energy 

Developments (ACED) 

Project Manager & EAP 

Ilanga CSP Facility Watercourse Crossings near 

Upington, Northern Cape 

Karoshoek Solar one Project Manager & EAP 

Modification of the existing Hartebeestfontein Water 

Care Works, Gautng 

ERWAT Project Manager & EAP 

N10 Road Realignment for the Ilanga CSP Facility, 

East of Upington, Northern Cape 

SANRAL Project Manager & EAP 

Nxuba (Bedford) Wind Farm Watercourse Crossings 

near Cookhouse, Eastern Cape 

African Clean Energy 

Developments (ACED) 

Project Manager & EAP 



 

 

Project Name & Location Client Name Role 

Pollution Control Dams at the Medupi Power Station 

Ash Dump & Coal Stockyard, Limpopo 

Eskom 

 

Project Manager & EAP 

Qoboshane borrow pits (EMPr only), Eastern Cape Emalahleni Local Municipality Project Manager & EAP 

Tsitsikamma Community WEF Watercourse Crossings, 

Eastern Cape 

Cennergi Project Manager & EAP 

Clayville Central Steam Plant, Gauteng Bellmall Energy Project Manager & EAP 

Msenge Emoyeni Wind Farm Watercourse Crossings 

and Roads, Eastern Cape 

Windlab Project Manager & EAP 

 

Basic Assessments 

Project Name & Location Client Name Role 

Harmony Gold WWTW at Doornkop Mine,  Gauteng Harmony Doornkop Plant Project Manager & EAP 

Ofir-ZX Watercourse Crossing for the Solar PV Facility, 

near Keimoes, Northern Cape 

Networx S28 Energy Project Manager & EAP 

Qoboshane bridge & access roads, Eastern Cape Emalahleni Local Municipality Project Manager & EAP 

Relocation of the Assay Laboratory near 

Carletonville, Gauteng 

Sibanye Gold Project Manager & EAP 

Richards Bay Harbour Staging Area, KwaZulu-Natal Eskom Holdings Project Manager & EAP 

S-Kol Watercourse Crossing for the Solar PV Facility, 

East of Keimoes, Northern Cape 

Networx S28 Energy Project Manager & EAP 

Sonnenberg Watercourse Crossing for the Solar PV 

Facility, West Keimoes, Northern Cape 

Networx S28 Energy Project Manager & EAP 

Kruisvallei Hydroelectric Power Generation Scheme, 

Free State Province 

Building Energy Project Manager & EAP 

 

Screening Studies 

Project Name & Location Client Name Role 

Roodepoort Open Space Optimisation Programme 

(OSOP) Precinct, Gauteng 

TIMAC Engineering Projects Project Manager & EAP 

 

Environmental Compliance, Auditing and ECO 

Project Name & Location Client Name Role 

ECO and bi-monthly auditing for the construction of 

the Olifants River Water Resources Development 

Project (ORWRDP) Phase 2A: De Hoop Dam, R555 

realignment and housing infrastructure 

Department of Water and 

Sanitation 

Project Manager 

Auditor 

ECO for the Rehabilitation of the Blaaupan & Storm 

Water Channel, Gauteng 

Airports Company of South 

Africa (ACSA) 

Project Manager 

Due Diligence reporting for the Better Fuel Pyrolysis 

Facility, Gauteng  

Better Fuels Project Manager 

ECO for the Construction of the Water Pipeline from 

Kendal Power Station to Kendal Pump Station, 

Mpumalanga 

Transnet Project Manager 

 

Environmental Permitting, S53, Water Use Licence (WUL), Waste Management Licence (WML) & Other Applications 

Project Name & Location Client Name Role 

WULA for the Izubulo Private Nature Reserve, 

Limpopo 

Kjell Bismeyer, Jann Bader, 

Laurence Saad 

Project Manager & EAP 

WULA for the Masodini Private Game Lode, Limpopo Masodini Private Game Lodge Environmental Advisor 



 

 

WULA for the Ezulwini Private Nature Reserve, 

Limpopo 

Ezulwini Investments Project Manager & EAP 

WULA for the Masodini Private Game Lode, Limpopo Masodini Private Game Lodge Project Manager & EAP 

WULA for the N10 Realignment at the Ilanga SEF, 

Northern Cape 

Karoshoek Solar One Project Manager & EAP 

WULA for the Kruisvallei Hydroelectric Power 

Generation Scheme, Free State 

Building Energy Project Manager & EAP 

S24G and WULA for the Ilegal construction of 

structures within a watercourse on EFF 24 Ruimsig 

Agricultural Holdings, Gauteng 

Sorror Language Services Project Manager & EAP 

 

HOUSING AND URBAN PROJECTS 

 

Basic Assessments 

Project Name & Location Client Name Role 

Postmasburg Housing Development, Northern Cape Transnet Project Manager & EAP 

 

Compliance Advice and reporting 

Project Name & Location Client Name Role 

Kampi ya Thude at the Olifants West Game Reserve, 

Limpopo 

Nick Elliot Environmental Advisor 

External Compliance Audit of WUL for the 

Johannesburg Country Club, Gauteng 

Johannesburg Country Club Project Manager 

 

ENVIRONMENTAL MANAGEMENT TOOLS  

 

Project Name & Location Client Name Role 

Development of the 3rd Edition Environmental 

Implementation Plan (EIP) 

Gauteng Department of 

Agriculture and Rural 

Development (GDARD) 

Project Manager & EAP 

Development of Provincial Guidelines on 4x4 routes, 

Western Cape 

Western Cape Department of 

Environmental Affairs and 

Development Planning 

EAP 

Compilation of Construction and Operation EMP for 

the Braamhoek Transmission Integration Project, 

Kwazulu-Natal 

Eskom Holdings Project Manager & EAP 

Compilation of EMP for the Wholesale Trade of 

Petroleum Products, Gauteng 

Munaca Technologies Project Manager & EAP 

Operational Environmental Management 

Programme (OEMP) for Medupi Power Station, 

Limpopo 

Eskom Holdings Project Manager & EAP 

Operational Environmental Management 

Programme (OEMP) for the Dube TradePort Site 

Wide Precinct 

Dube TradePort Corporation Project Manager & EAP 

Operational Environmental Management 

Programme (OEMP) for the Kusile Power Station, 

Mpumalanga  

Eskom Holdings Project Manager & EAP 

Review of Basic Assessment Process for the 

Wittekleibosch Wind Monitoring Mast, Eastern Cape 

Exxaro Resources Project Manager & EAP 

Revision of the EMPr for the Sirius Solar PV Aurora Power Solutions Project Manager & EAP 



 

 

State of the Environment (SoE) for Emalahleni Local 

Municipality, Mpumalanga 

Simo Consulting on behalf of 

Emalahleni Local Municipality 

Project Manager & EAP 

Aspects and Impacts Register for Salberg Concrete 

Products operations 

Salberg Concrete Products EAP 

First State of Waste Report for South Africa Golder on behalf of the 

Department of Environmental 

Affairs 

Project Manager & EAP 

 

PROJECTS OUTSIDE OF SOUTH AFRICA 

 

Project Name & Location Client Name Role 

Advisory Services for the Zizabona Transmission 

Project, Zambia, Zimbabwe, Botswana & Namibia 

PHD Capital Advisor 

EIA for the Semonkong WEF, Lesotho  MOSCET Project Manager & EAP 

EMP for the Kuvaninga Energia Gas Fired Power 

Project, Mozambique  

ADC (Pty) Ltd Project Manager & EAP 

Environmental Screening Report for the SEF near 

Thabana Morena, Lesotho 

Building Energy EAP 

EPBs for the Kawambwa, Mansa, Mwense and 

Nchelenge SEFs in Luapula Province, Zambia 

Building Energy Project Manager & EAP 

ESG Due Diligence for the Hilton Garden Inn 

Development in Windhoek, Namibia 

Vatange Capital Project Manager 

Mandahill Mall Rooftop PV SEF EPB, Lusaka, Zambia  Building Energy Project Manager & EAP 

Monthly ECO for the PV Power Plant for the Mocuba 

Power Station 

Scatec Project Manager 

 



1st Floor, Block 2, 5 Woodlands Drive Office Park 

Woodlands Drive, Woodmead 

Johannesburg, South Africa 

 

Email: thalita@savannahsa.com 

Tel: +27 (11) 656 3237 

 

 

CURRICULUM VITAE OF THALITA BOTHA 

 

Profession:   Environmental Assessment Practitioner (EAP) 

Specialisation:   Environmental Assessments, Report writing, report reviewing, Geographical Information 

Systems (GIS), development of project proposals for procuring new projects, project 

administration 

Work Experience:  3 years’ experience in Environmental Assessments and GIS 

 

VOCATIONAL EXPERIENCE 

 

Professional execution of consulting services for projects in the environmental management field, specialising in 

Environmental Impact Assessment studies, environmental permitting, public participation, compilation of Environmental 

Management Plans and Programmes, environmental policy, and integrated environmental management.  

Responsibilities include report writing, analysis and the manipulation of geographical and technical experience with the 

use of ArcGIS, project management, review of specialist studies and the identification and assessment of potential 

negative environmental impacts and benefits.  Compilation of the reports for environmental studies is in accordance 

with all relevant environmental legislation. 

Experience in conducting environmental impact assessments for Concentrated Solar Power (CSP) Projects, Wind Energy 

Projects and grid infrastructure projects as well as infrastructure projects.  Recent projects have been undertaken for 

both the public- and private-sector, including electricity generation and transmission projects (wind and solar), linear 

developments (such local roads and power lines), as well as general environmental planning, development and 

management.  The completion of a diverse set of environmental management studies has resulted in a good working 

knowledge of environmental legislation and policy requirements. 

 

SKILLS BASE AND CORE COMPETENCIES 

 

• Compilation of environmental impact assessment reports and environmental management programmes in 

accordance with relevant environmental legislative requirements; 

• Analysis and manipulation of geographical information and data and technical experience with the use of 

ArcGIS; 

• Identification and assessment of potential negative environmental impacts and benefits through the review of 

specialist studies; 

• Public participation/involvement and stakeholder consultation; 

• Identification of practical and achievable mitigation measures and the compilation of appropriate 

management plans; and 

• Key experience in the assessment of impacts associated with renewable energy and large infrastructure 

projects. 

 

 



 

 

EDUCATION AND PROFESSIONAL STATUS 

 

Degrees: 

• B.Sc. (Hons.) Environmental Management (2014), North-West University,  Potchefstroom 

• B.Sc. Environmental- and Biological Science (2013), North–West University, Potchefstroom 

Courses: 

• Integrated Water Resources Management, the National Water Act and Water Use Authorisations (2017), Carin 

Bosman Sustainable Solutions 

 

EMPLOYMENT 

 

Date Company Roles and Responsibilities 

September 2015  - 

Current 

Savannah Environmental (Pty) Ltd Environmental Assessment Practitioner 

Tasks include: Compilation of Environmental 

Impact Assessment (EIA) reports; Basic Assessment 

(BA) reports and Environmental Management 

Programmes; Environmental Screening reports; 

Co-ordination of the public participation process; 

Project management; project proposals and 

tenders; Client liaison and Marketing; Process EIA 

Applications. 

 

GIS (utilising ArcGIS), 

Tasks include: Analysis and manipulation of data, 

screening assessments; compilation of maps. 

 

PROJECT EXPERIENCE 

 

Renewable Power Generation Projects: Solar Energy Facilities 

Basic Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Thaba Eco Hotel SEF, Gauteng  Camco Clean Energy EAP 

Moeding Solar PV Facility, North West Province Moeding Solar EAP 

 

Screening Studies 

Project Name & Location Client Name Role 

Pre-feasibility desktop screening and fatal flaw 

analysis for a solar PV project near Hotazel, Northern 

Cape Province  

ABO Wind EAP 

Pre-feasibility desktop screening and fatal flaw 

analysis for a solar PV project near Vryburg, North 

West Province  

ABO Wind EAP 

 

Geographical Information Systems (GIS) 



 

 

Project Name & Location Client Name Role 

Sol Invictus PV 1, Aggeneys, Northern Cape  Cyraclox GIS 

Sol Invictus PV 2, Aggeneys, Northern Cape  Cyracraft GIS 

Sol Invictus PV 3, Aggeneys, Northern Cape  Cyrafusion GIS 

Sol Invictus PV 4, Aggeneys, Northern Cape  Cyralex GIS 

Pre-feasibility desktop screening and fatal flaw 

analysis for a solar PV project near Hotazel, Northern 

Cape Province  

ABO Wind GIS 

Pre-feasibility desktop screening and fatal flaw 

analysis for a solar PV project near Aggeneys, North 

West Province  

ABO Wind GIS 

Moeding Solar PV Facility, North West Province Moeding Solar GIS 

 

Renewable power generation projects: Wind Energy Facilities 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Hartebeest WEF, Moorreesburg, Western Cape  Hartebeest Wind Farm EAP 

 

Environmental Permitting & WUL Applications 

Project Name & Location Client Name Role 

Karusa WEF WUL Application, Northern Cape  ACED EAP 

Soetwater WEF WUL Application, Northern Cape  ACED EAP 

 

Geographical Information Systems (GIS) 

Project Name & Location Client Name Role 

Hartebeest WEF, Moorreesburg, Western Cape  Hartebeest Wind Farm GIS 

Karusa WEF WUL Application, Northern Cape  ACED GIS 

Soetwater WEF WUL Application, Northern Cape  ACED GIS 

 

Renewable Power Generation Projects: Concentrated Solar Facilities (CSP) 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Ilanga CSP 9, Northern Cape  Emvelo Holdings EAP 

Noupoort CSP, Northern Cape  CRESCO Energy EAP 

 

Geographical Information Systems (GIS) 

Project Name & Location Client Name Role 

Noupoort CSP, Northern Cape  CRESCO Energy GIS 

 

Renewable Power Generation Projects: Hydroelectrical Power Generation Facilities 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Kruisvallei Hydroelectric Power Generation Scheme  Zevobuzz EAP 

 

Geographical Information Systems (GIS) 

Project Name & Location Client Name Role 



 

 

Kruisvallei Hydroelectric Power Generation Scheme  Zevobuzz GIS 

 

Environmental Permitting & WUL Applications 

Project Name & Location Client Name Role 

WULA for the Kruisvallei Hydroelectric Power 

Generation Scheme  

Zevobuzz EAP 

GA for the power line associated with the Kruisvallei 

Hydroelectric Power Generation Scheme 

Zevobuzz EAP 

 

Steam Generation Projects: 

Environmental Impact Assessments and Environmental Management Programmes 

Project Name & Location Client Name Role 

Clayville Thermal Plant, Gauteng  Bellmall Energy EAP 

 

Screening Studies 

Project Name & Location Client Name Role 

Fatal flaw analysis for the Clayville Thermal Plant, 

Gauteng  

Bellmall Energy EAP 

 

Geographical Information Systems (GIS) 

Project Name & Location Client Name Role 

Clayville Thermal Plant, Gauteng  Bellmall Energy GIS 

 

Grid Infrastructure Projects 

 

Basic Assessments  

Project Name & Location Client Name Role 

Gunstfontein Switching Station and Power Line, 

Northern Cape  

ACED EAP 

Zonnebloem Switching Station and Power Lines, 

Mpumalanga 

Eskom SOC Ltd EAP 

 

Geographical Information Systems (GIS) 

Project Name & Location Client Name Role 

Zonnebloem Switching Station and Power Lines, 

Mpumalanga 

Eskom SOC Ltd GIS 

 

Mining Sector Projects 

Environmental Permitting & WUL Applications 

Project Name & Location Client Name Role 

S53 for Steynsrus PV 1, Western Cape  Cronimet Power Solutions  EAP 

S53 for Steynsrus PV 2, Western Cape  Cronimet Power Solutions  EAP 

S53 for Heuningspruit PV 1, Western Cape  Cronimet Power Solutions  EAP 

 

Geographical Information Systems (GIS) 

Project Name & Location Client Name Role 

S53 for Steynsrus PV 1, Western Cape  Cronimet Power Solutions  GIS 



 

 

S53 for Steynsrus PV 2, Western Cape  Cronimet Power Solutions  GIS 

S53 for Heuningspruit PV 1, Western Cape  Cronimet Power Solutions  GIS 

 

Infrastructure Development Projects (bridges, pipelines, roads, waste etc) 

Basic Assessments 

Project Name & Location Client Name Role 

MN73 Road Realignment, Northern Cape  Northern Cape Department 

of Roads and Public Works 

EAP 

S24G for the unlawful commencement of activities 

within a watercourse, Honeydew, Gauteng  

Soror Language Services cc EAP 

Access Roads and Watercourse Crossings for the 

Iziduli Emoyeni Wind Energy Facility 

Emoyeni Wind Farm 

Renewable Energy 

EAP 

Access Roads and Watercourse Crossings for the 

Msenge Emoyeni Wind Energy Facility 

Amakhala Emoyeni 

Renewable Energy 

EAP 

 

Environmental Impact Assessments and Environmental Management Programmes 

 

Project Name & Location Client Name Role 

S24G for the operation of a Aluminium, Alumino-

thermic, Briquetting, Separation and Manganese 

Plant, Gauteng Province 

GfE-MIR Alloys and Minerals SA EAP 

 

Geographical Information Systems (GIS) 

Project Name & Location Client Name Role 

MN73 Road Realignment, Northern Cape  Northern Cape Department 

of Roads and Public Works 

GIS 

S24G for the unlawful commencement of activities 

within a watercourse, Honeydew, Gauteng  

Soror Language Services cc GIS 

Access Roads and Watercourse Crossings for the 

Iziduli Emoyeni Wind Energy Facility 

Emoynei Wind Farm 

Renewable Energy 

GIS 

Access Roads and Watercourse Crossings for the 

Msenge Emoyeni Wind Energy Facility 

Amakhala Emoyeni 

Renewable Energy 

GIS 

S24G for the operation of a Aluminium, Alumino-

thermic, Briquetting, Separation and Manganese 

Plant, Gauteng Province 

GfE-MIR Alloys and Minerals SA GIS 

 



1st Floor, Block 2, 5 Woodlands Drive Office Park
Woodlands Drive, Woodmead

Johannesburg, South Africa

Email: nicolene@savannahsa.com
Tel: +27 (11) 656 3237

CURRICULUM VITAE OF NICOLENE VENTER

Profession : Public Participation and Social Consultant

Specialisation: Public participation process; stakeholder engagement; facilitation (workshops, focus

group and public meetings; public open days; steering committees); monitoring and

evaluation of public participation and stakeholder engagement processes

Work Experience: 21 years’ experience as a Public Participation Practitioner and Stakeholder Consultant

VOCATIONAL EXPERIENCE

Over the past 21 years Nicolene established herself as an experienced and well recognised public participation

practitioner, facilitator and strategic reviewer of public participation processes. She has experience in managing

public participation projects and awareness creation programmes. Her experience includes designing and

managing countrywide public participation and awareness creation projects, managing multi-project schedules,

budgets and achieving project goals. She has successfully undertaken several public participation processes for EIA,

BA and WULA projects. The EIA and BA process include linear projects such as the NMPP, Eskom Transmission and

Distribution power lines as well as site specific developments such as renewable energy projects i.e. solar, photo

voltaic and wind farms. She also successfully managed stakeholder engagement projects which were required to

be in line with the Equator Principles.

SKILLS BASE AND CORE COMPETENCIES

 Project Management

 Public Participation, Stakeholder Engagement and Awareness Creation

 Public Speaking and Presentation Skills

 Facilitation (workshops, focus group meetings, public meetings, public open days, working groups and

committees)

 Social Assessments (Stakeholder Analysis / Stakeholder Mapping)

 Monitoring and Evaluation of Public Participation and Stakeholder Engagement Processes

 Community Liaison

 IFC Performance Standards

 Equator Principles

 Minute taking, issues mapping, report writing and quality control



EDUCATION AND PROFESSIONAL STATUS

Degrees:

 Higher Secretarial Certificate, Pretoria Technicon (1970)

Short Courses:

 Techniques for Effective Public Participation, International Association for Public Participation, IAP2 (2008)

 Foundations of Public Participation (Planning and Communication for Effective Public Participation, IAP2 (2009)

 Certificate in Public Relations, Public Relation Institute of South Africa, Damelin Management School (1989)

Professional Society Affiliations:

 Board Member of International Association for Public Participation (IAP2): Southern Africa

EMPLOYMENT

Date Company Roles and Responsibilities

2016 – Current Independent Consultant

Imaginative Africa (Pty) Ltd

Consulting to various Environmental Assessment

Practitioners for Public Participation and

Stakeholder Engagements: Tasks include: Drafting

of a Public Participation Plan with key deliverable

dates and methodology to be followed,

Background Information Document, Letters to

Stakeholders and Interested and/or Affected

Parties (I&APs) inclusive of key project deliverables

and responses to questions / concerns raised;

Stakeholder identification; facilitating stakeholder

workshops, focus group and public meetings;

conduct one-on-one consultation with

Community Leaders, Tribal Chiefs, affected

landowners, etc.

Managing interaction between Stakeholders and

Team Members, liaising with National, Provincial

and Local Authorities, managing community

consultation and communications in project

affected areas, attend to the level of technical

information communicated to and consultation

with all level of stakeholders involved

Clients:

SiVEST Environmental, Savannah Environmental,

Baagi Environmental; Royal Haskoning DHV

(previously SSI)

2013 - 2016 Senior Public Participation

Practitioner

Zitholele Consulting

Project Manager

Project managed public participation process for

EIA/BA/WULA/EAL projects. Manages two Public

Participation Administrators. Public Participation

tasks as outlined as above and including financial

management of public participation processes.



Date Company Roles and Responsibilities

2011 - 2013 Independent Consultant

Imaginative Africa (Pty) Ltd

Consulting to various Environmental Assessment

Practitioners for Public Participation and

Stakeholder Engagements: Tasks include: Drafting

of a Public Participation Plan with key deliverable

dates and methodology to be followed,

Background Information Document, Letters to

Stakeholders and Interested and/or Affected

Parties (I&APs) inclusive of key project deliverables

and responses to questions / concerns raised;

Stakeholder identification; facilitating stakeholder

workshops, focus group and public meetings;

conduct one-on-one consultation with

Community Leaders, Tribal Chiefs, affected

landowners, etc.

Managing interaction between Stakeholders and

Team Members, liaising with National, Provincial

and Local Authorities, managing community

consultation and communications in project

affected areas, attend to the level of technical

information communicated to and consultation

with all level of stakeholders involved

Clients:

Bohlweki Environmental, Bembani Sustainability

(Pty) Ltd; Naledzi Environmental

2007 – 2011 Unit Manager: Public Participation

Practitioner

SiVEST SA (Pty) Ltd

Unit Manager

Project managed public participation process for

EIA/BA projects. Manages two Junior Public

Participation Practitioners. Public Participation

tasks as outlined as above and including financial

management of public participation processes.

2005 – 2006 Independent Consultant

Imaginative Africa (Pty) Ltd

Public Participation and Stakeholder Engagement

Practitioner. Tasks include: Drafting of a Public

Participation Plan with key deliverable dates and

methodology to be followed, Background

Information Document, Letters to Stakeholders

and Interested and/or Affected Parties (I&APs)

inclusive of key project deliverables and responses

to questions / concerns raised; Stakeholder

identification; facilitating stakeholder workshops,

focus group and public meetings; conduct one-

on-one consultation with Community Leaders,

Tribal Chiefs, affected landowners, etc.

Managing interaction between Stakeholders and

Team Members, liaising with National, Provincial

and Local Authorities, managing community

consultation and communications in project

affected areas, attend to the level of technical

information communicated to and consultation

with all level of stakeholders involved.

Clients:



Date Company Roles and Responsibilities

Manyaka-Greyling-Meiring (previously Greyling

Liaison and currently Golder Associates)

2004 – 2005 Personal Assistant

National Intelligence Agency

Responsibilities:

Upkeep of diary; Review and ensure Submissions

are compliant to Regulations; Travel

arrangements (domestic & international);

Compilation of travel reports

1997 - 2004 Independent Consultant

Imaginative Africa (Pty) Ltd

Public Participation Practitioner. Tasks include:

Drafting of a Public Participation Plan with key

deliverable dates and methodology to be

followed, Background Information Document,

Letters to Stakeholders and Interested and/or

Affected Parties (I&APs) inclusive of key project

deliverables and responses to questions /

concerns raised; Stakeholder identification;

facilitating stakeholder workshops, focus group

and public meetings; conduct one-on-one

consultation with Community Leaders, affected

landowners, etc.

Managing interaction between Stakeholders and

Team Members, liaising with National, Provincial

Local Authorities, managing community

consultation and communications in project

affected areas, attend to the level of technical

information communicated to and consultation

with all level of stakeholders involved.

Clients:

Greyling Liaison (currently Golder Associates);

Bembani Sustainability (Pty) Ltd; Lidwala

Environmental; Naledzi Environmental

PROJECT EXPERIENCE

Renewable Power Generation Projects: Solar Energy Facilities

Environmental Impact Assessments and Environmental Management Programmes

Project Name & Location Client Name Role

Tlisitseng PV, Substations & Power Lines,

Lichtenburg, North West Province

BioTherm Energy (Pty) Ltd

EAP: SiVEST

Public Participation,

Landowner and

Community

Consultation

Sendawo PVs, Substations & Power Lines, Vryburg,

North West Province

Helena Solar 1, 2 and 3 PVs, Copperton, Northern

Cape Province

Farm Spes Bona 23552 Solar PV Plants,

Bloemfontein, Free State Province

Surya Power (Pty) Ltd

EAP: SiVEST

Public Participation,

Landowner and

Community

Consultation

De Aar Solar Energy Facility, De Aar, Northern

Cape Province

Public Participation,

Landowner and



Droogfontein Solar Energy Facility, Kimberley,

Northern Cape Province

South Africa Mainstream

Renewable Power

Developments (Pty) Ltd

EAP: SiVEST

Community

Consultation

Kaalspruit Solar Energy Facility, Loeriesfontein,

Northern Cape Province

Platsjambok East PV, Prieska, Northern Cape

Province

Renosterburg PV, De Aar, Northern Cape Province Renosterberg Wind Energy

Company (Pty) Ltd

EAP: SiVEST

Public Participation,

Landowner and

Community

Consultation

19MW Solar Power Plant on Farm 198 (Slypklip),

Danielskuil, Northern Cape Province

Solar Reserve South Africa (Pty)

Ltd

EAP: SiVEST

Public Participation,

Landowner and

Community

Consultation

Renewable Power Generation Projects: Wind Energy Facilities

Environmental Impact Assessments and Environmental Management Programmes

Project Name & Location Client Name Role

Aletta Wind Farm, Copperton, Northern Cape

Province

BioTherm Energy (Pty) Ltd

EAP: SiVEST

Public Participation

Eureka Wind Farm, Copperton, Northern Cape

Province

Loeriesfontein Wind Farm, Loeriesfontein, Northern

Cape Province

South Africa Mainstream

Renewable Power

Developments (Pty) Ltd

EAP: SiVEST

Public Participation

Droogfontein Wind Farm, Loeriesfontein, Northern

Cape Province

Four Leeuwberg Wind Farms, Loeriesfontein,

Northern Cape Province

Noupoort Wind Farm, Noupoort, Northern Cape

Province

Mierdam PV & Wind Farm, Prieska, Northern Cape

Province

Platsjambok West Wind Farm & PV, Prieska,

Northern Cape Province

Renewable Power Generation Projects: Concentrated Solar Facilities (CSP)

Environmental Impact Assessments and Environmental Management Programmes

Project Name & Location Client Name Role

Upington Concentrating Solar Plant and

associated Infrastructures

Eskom Holdings SOC Ltd

EAP: Bohlweki Environmental

Public Participation

Grid Infrastructure Projects

Environmental Impact Assessments and Environmental Management Programmes

Project Name & Location Client Name Role

Pluto-Mahikeng Main Transmission Substation and

400kV Power Line (Carletonville to Mahikeng),

Gauteng and North West Provinces

Eskom Holdings SOC Ltd

Baagi Environmental



Thyspunt Transmission Lines Integration Project,

Eastern Cape Province

Eskom Holdings SOC Ltd

EAP: SiVEST

Public Participation,

Landowner and

Community Consultation

Westrand Strengthening Project, Gauteng Province

Public Participation,
Mookodi Integration Project, North-West Province

Transnet Coallink, Mpumalanga and KwaZulu-Natal

Provinces

Delarey-Kopela-Phahameng Distribution power line

and newly proposed Substations, North-West

Province

Public Participation,

Landowner and

Community ConsultationInvubu-Theta 400kV Eskom Transmission Power Line,

KwaZulu-Natal Province

Eskom Holding SOC Ltd

EAP: Bembani Environmental

Basic Assessments and Environmental Management Programmes

Project Name & Location Client Name Role

Melkhout-Kudu-Grassridge 132kV Power Line

Project (project not submitted to DEA), Eastern

Cape Province

Eskom Holdings SOC Ltd

EAP: SiVEST

Public Participation,

Landowner and

Community Consultation

Tweespruit-Welroux-Driedorp-Wepener 132Kv

Power Line, Free State Province

Public Participation,

Landowner and

Community Consultation

Kuruman 132Kv Power Line Upgrade, Northern

Cape Province

Eskom Holdings SOC Ltd

EAP: Zitholele

Public Participation,

Landowner and

Community Consultation

Vaalbank 132Kv Power Line, Free State Province Public Participation,

Landowner and

Community Consultation

Pongola-Candover-Golela 132kV Power Line

(Impact Phase), KwaZulu-Natal Province

Public Participation,

Landowner and

Community Consultation

Ndumo-Geziza 132kV Power Line, KwaZulu-Natal

Province

Public Participation,

Landowner and

Community Consultation

Power Generation Sector Projects

Project Name & Location Client Name Role

Medupi Flue Gas Desulphurisation Project (up to

completion of Scoping Phase), Limpopo Province

Eskom Holdings SOC Ltd

EAP: Zitholele Consulting

Public Participation,

Landowner and

Community ConsultationKendal 30-year Ash Disposal Facility, Mpumalanga

Province

Kusile 60-year Ash Disposal Facility

Camden Power Station Ash Disposal Facility,

Mpumalanga Province

Tutuka Fabric Filter Retrofit and Dust Handling Plant

Projects, Mpumalanga Province

Eskom Holdings SOC Ltd

Lidwala Environmental

Public Participation,

Landowner and

Community Consultation

Eskom’s Majuba and Tutuka Ash Dump Expansion,

Mpumalanga Province

Public Participation,

Landowner and

Community Consultation



Hendrina Ash Dam Expansion, Mpumalanga

Province

Public Participation,

Landowner and

Community Consultation

Basic Assessments

Project Name & Location Client Name Role

Proposed Realignment of the Bulshoek Dam Weir

near Klawer and the Doring River Weir near

Clanwilliam, Western Cape Province

Applicant: Dept of Water and

Sanitation

EAP: Zitholele

Public Participation

Environmental Authorisation Amendments

Project Name & Location Client Name Role

Proposed Beaufort West 280MW Wind Farm into two

140MW Trakas and Beaufort West Wind Farms,

Western Cape Province

South Africa Mainstream

Renewable Power

Developments (Pty) Ltd

EAP: SiVEST

Public Participation

Infrastructure Development Projects (bridges, pipelines, roads, etc)

Environmental Impact Assessments and Environmental Management Programmes

Project Name & Location Client Name Role

Transnet’s New Multi-Products Pipeline Transnet

DEAP: Bohlweki

Environmental

Public Participation

Screening Studies

Project Name & Location Client Name Role

Environmental Screening Study for potential power

line alternatives from Humansdorp to Port Elizabeth,

Eastern Cape Province

Nelson Mandela Bay

Municipality

EAP: SiVEST

Social Assessment

Mining Sector

Environmental Impact Assessment and Environmental Management Programme

Project Name & Location Client Name Role

Koffiefontein Slimes Dam Petra Diamond Mines

EAP: Zitholele

Public Participation

Baobab Project: Ethenol Plant, Chimbanje, Middle

Sabie, Zimbabwe

Applicant: Green Fuel

(Private) Limited

EAP: SiVEST

Public Participation &

Community Consultation

BHP Billiton Energy Coal SA’s Middelburg Water

Treatment Plant, Mpumalanga Province

BHP Billiton Group

EAP: Jones & Wagener

Public Participation

Facilitation

Project Name & Location Client Name Meeting Type

Bloemfontein Strengthening Project Eskom Holdings SOC Ltd Public Meetings



EAP: Baagi Environmental

Mooidraai-Smitkloof 132kV Power Line and

Substation, Northern Cape Province

Eskom Holdings SOC Ltd

EAP: SSI

Focus Group Meetings

Thabametsi IPP Power Station, Limpopo Province Thabametsi Power Company

Proprietary Limited

EAP: Savannah Environmental

Focus Group Meeting &

Public Meeting

Aggeneis-Oranjemond 400kV Eskom Transmission

Power Line, Northern Cape Province

Eskom Holdings SOC Ltd

EAP: Savannah Environmental

Focus Group Meetings &

Public Meetings

Ariadne-Eros 400kV/132kV Multi-Circuit Transmission

Power Line (Public Meetings)

Eskom Holdings SOC Ltd

EAP: ACER Africa

Public Meetings

Majuba-Venus 765kV Transmission Power Lines Public Meetings

SmancorCR Chemical Plant (Public Meeting) Samancor Chrome (Pty) Ltd

EAP: Environment al Science

Associates

Public Meeting

Stakeholder Engagement

Project Name & Location Client Name Role

Determination, Review and Implementation

of the Reserve in the Olifants/Letaba System

Department of Water and

Sanitation

Golder Associates

Secretarial Services

Orange River Bulk Water Supply System

Levuvu-Letaba Resources Quality Objectives
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Professional Profile 

Simon Todd has extensive experience in biodiversity management and ecological assessment across 

South African ecosystems.  This includes a variety of broad-scale strategic assessments and best-

practice guidelines for a range of industries.  In addition, Simon Todd has conducted a large amount 

of research on the impacts of land-use on biodiversity and has published numerous scientific papers 

in international peer-reviewed journals on this topic.  Simon Todd is a recognised ecological expert 

and is a past chairman and current executive committee member of the Arid-Zone Ecology Forum 

and has over 20 years’ experience working throughout the country.  Simon Todd is registered with 

the South African Council for Natural Scientific Professions (No. 400425/11).   

Recent notable projects include: 

 First-author of a book chapter on the ecological impacts of Shale Gas development on the 

Karroo of South Africa. (2017) 

 Co-author on the Biodiversity chapter of the Shale Gas SEA being conducted by CSIR. (2016) 

 Co-author on the Eskom Grid Infrastructure SEA, managed by CSIR. (2016) 

 Co-author on the Wind and Solar SEA, managed by CSIR. (2015) 

 

Abbreviated CV 

 Profession: Independent Ecological Consultant - Pr.Sci.Nat 400425/11 

 Specialisation: Plant & Animal Ecology  

 Years of Experience: 20 Years  

Skills & Primary Competencies  

 Research & description of ecological patterns & processes in Thicket, Savannah Nama Karoo, 

Succulent Karoo, Arid Grassland and Fynbos Ecosystems.  

 Ecological Impacts of land use on biodiversity and provision of associated management 

advice. 



 Vegetation surveys & degradation assessment & mapping  

 Long-term vegetation monitoring 

 Faunal surveys & assessment.  

 GIS & remote sensing  

Tertiary Education:  

 1992-1994 – BSc (Botany & Zoology), University of Cape Town  

 1995 – BSc Hons, Cum Laude (Zoology) University of Natal  

 1996-1997- MSc, Cum Laude (Conservation Biology) University of Cape Town  

Employment History  

 1997 – 1999 – Research Scientist (Contract) – South African National Biodiversity Institute  

 2000-2004 – Specialist Scientist (Contract ) - South African National Biodiversity Institute  

 2004-2007 – Senior Scientist (Contract) – Plant Conservation Unit, Department of Botany, 

University of Cape Town  

 2007-Present – Senior Scientist (Associate) – Plant Conservation Unit, Department of Botany, 

University of Cape Town.  

 2010-Present – Self-employed as consultant and sole proprietor of Simon Todd Consulting, 

which has conducted more than 150 specialist assessments. 

General Experience & Expertise  

 Lead ecologist on several SEA chapters, including Eskom Grid Infrastructure, Wind and Solar 

SEA and Shale Gas SEA. 

 Conducted a large number of fauna and flora specialist assessments distributed widely 

across South Africa.  Projects have ranged in extent from <50 ha to more than 50 000 ha.   

 Widely-recognized ecology specialist.  Published numerous peer-reviewed scientific 

publications based on various ecological studies across the country.  Past chairman of the 

Arid Zone Ecology Forum and current executive committee member.   

 Extensive field and personal experience across a broad range of South African ecosystems, 

with particular focus on the Western, Northern and Eastern Cape.   

 Strong research background which has proved invaluable when working on ecologically 

sensitive and endangered ecosystems, habitats and species.  

 Published numerous research reports as well as two book chapters and a large number of 

papers in leading scientific journals dealing primarily with human impacts on the vegetation 

and ecology of South African ecosystems.  

 Maintain several long-term vegetation monitoring projects which have led to several 

publications.   

 Guest lecturer at two universities and have also served as an external examiner.  

 Reviewed papers for more than 12 international ecological journals.  

 SACNASP registered as a Professional Natural Scientist, (Ecology) No. 400425/11.  



Current Committees 

 SANBI Vegmap Committee – 2015 – present 

 CSIR Wind and Solar SEA Phase II advisory committee – 2016-present 

 AZEF deputy chair – 2012-present 

 SANBI Karoo Biogaps Taxon leads’ committee and executive committee member.   

 

Recent & Relevant Outputs & Publications 

Strategic Environmental Assessments 

Co-Author. Chapter 7 - Biodiversity & Ecosystems - Shale Gas SEA. CSIR 2016. 

Co-Author. Chapter 1 Scenarios and Activities  – Shale Gas SEA. CSIR 2016. 

Co-Author – Ecological Chapter – Wind and Solar SEA. CSIR 2014. 

Co-Author – Ecological Chapter – Eskom Grid Infrastructure SEA. CSIR 2015. 

Contributor – Ecological & Conservation components to SKA SEA. CSIR 2017. 

 

Specialist Fauna and Flora Assessments: 

Specialist Ecological studies for many different developments distributed across the country 

including: 

 Over 30 Wind Energy projects 

 More than 60 Solar Energy developments 

 More than 30 different housing, roads, mining and other infrastructure development projects.   

 More than 20 electricity transmission infrastructure projects. 

A full list of projects is available on request. 

 



SHORT CV/SUMMARY OF EXPERTISE

Eric Herrmann

Eric Herrmann is an avifaunal specialist with over 15 years of experience in biodiversity research and

conservation in the Northern Cape. He completed a B.Tech Degree in Nature Conservation (1997) at

the Cape Technikon, followed by a Masters in Conservation Ecology at the University of Stellenbosch

(2004). He has worked as a research assistant for the Endangered Wildlife Trust (1999-2001) in the

Kgalagadi Transfrontier Park, and then for the Percy FitzPatrick Institute of African Ornithology

(University of Cape Town) as project manager of a field research centre near Kimberley (2003 to 2006).

In 2006 he joined the provincial Department of Environment and Nature Conservation (DENC) in

Kimberley as a faunal scientist until 2012. Since 2016 he has been working independently as an

avifaunal specialist largely on wind and solar energy projects in the Western and Northern Cape.

Tertiary Education:

 1994 - 1997 – National Diploma: Nature Conservation (cum laude), Cape Technikon

 1998 - 1999 – B.Tech Degree: Nature Conservation (cum laude), Cape Technikon

 2000 - 2004 – MFor: Conservation Ecology (cum Laude), University of Stellenbosch

Employment History

 2016 - Present – Independent contractor, avifaunal specialist for renewable energy projects.

 2006 - 2012 – Senior Conservation Scientist, Department of Environment and Nature

Conservation, Kimberley.

 2003 - 2006 – Research Assistant and Field Projects Manager, Percy Fitzpatrick Institute of

African Ornithology, Cape Town

 2001 - 2002 – Field Researcher, Deciduous Fruit Producers Trust, Stellenbosch.

 1999 - 2001 – Research Assistant, Endangered Wildlife Trust, Johannesburg.

Recent Specialist Avifaunal Studies include the following:

 Dassieklip Wind Facility. Avifaunal post-construction monitoring. BTE Wind Pty (Ltd). 2018/19.

 Excelsior Wind Facility. Avifaunal pre-construction monitoring. BTE Wind Pty (Ltd). 2018/19.

 Kathu Hyperion Solar PV Facility, Kathu. Fauna and Flora EIA Process. Cape EAPrac 2018.

 Gaetsewe Solar PV Facility, Kathu. Avifaunal Scoping Report. Cape EAPrac 2018.

 Mogara Solar PV Facility, Kathu. Avifaunal Scoping Report. Cape EAPrac 2018.



 Mamre Wind Facility. Avifaunal pre-construction monitoring. Mulilo Renewable Project

Developments. 2017.

 Soventix Solar PV Facility (De Aar). Avifaunal Specialist Scoping and EIA Reports. Ecoleges.

2017.

 Olifantshoek-Emil 132kV power line, Olifantshoek. Fauna and Flora BA process. Savannah

Environmental 2017.

 Klondike (Vryburg) Solar PV Facility. Ecological Specialist Report for EIA. Cape EAPrac 2016.



 

CURRICULUM VITAE 
 

A. Personal Details  
 
Last name: Pienaar 
First name: Mariné 

Nationality: South African 

Employment: Self-employed (Consultant) 
 

B. Contact Details 
 

Email address: mpienaar@terraafrica.co.za 

Website: www.terraafrica.co.za 

Mailing address: PO Box 433, Ottosdal, 2610 

Telephone: +27828283587 

Address: 57 Kruger Street, Wolmaransstad, 2630, Republic of South Africa 

Current Job: Lead Consultant and Owner of Terra Africa Consult 
 

C. Concise biography 
 

Mariné Pienaar is a professionally registered soil- and agricultural scientist (SACNASP) who 

has consulted extensively for the past eleven years in the fields of soil, land use and 

agriculture in several African countries. These countries include South Africa, Liberia, 

Ghana, DRC, Mozambique, Botswana, Angola, Swaziland and Malawi.  She has worked 

with mining houses, environmental consulting companies, Eskom, government departments 

as well as legal and engineering firms. She conducted more than three hundred specialist 

studies that included baseline soil assessment and rehabilitation planning for new projects or 

expansion of existing projects, soil quality monitoring, land rehabilitation assessment and 

monitoring, natural resource assessment as part of agricultural project planning, evaluation 

and development of sustainable agriculture practices, land use assessment and livelihood 

restoration planning as part of resettlement projects and land contamination risk 

assessments. She holds a BSc. Agriculture degree with specialisation in Plant Production 

and Soil Science from the University of Pretoria and a MSc in Environmental Science from 

the University of the Witwatersrand. In addition to this, she has attended a number of 



courses in Europe, the USA and Israel in addition to those attended in South Africa. Mariné 

is a contributing author of a report on the balance of natural resources between the mining 

industry and agriculture in South Africa (published by the Bureau for Food and Agricultural 

Policy, 2015). 

 

D. Qualifications 
 
Academic Qualifications: 
 

s MSc Environmental Science; University of Witwatersrand, South Africa, 2018 

s BSc (Agric) Plant Production and Soil Science; University of Pretoria, South 

Africa, 2004 

s Senior Certificate / Matric; Wolmaransstad High School, South Africa, 2000 

Courses Completed: 

s World Soils and their Assessment; ISRIC – World Soil Information, 

Wageningen, 2015 

s Intensive Agriculture in Arid- and Semi-Arid Environments – Gilat Research 

Centre, Israel, 2015 

s Hydrus Modelling of Soil-Water-Leachate Movement; University of KwaZulu-

Natal, South Africa, 2010 

s Global Sustainability Summer School 2012; Institute for Advanced 

Sustainability Studies, Potsdam, Germany, 2012 

s Wetland Rehabilitation; University of Pretoria, South Africa, 2008 

s Enviropreneurship Institute; Property and Environment Research Centre 

[PERC], Montana, U.S.A., 2011 

s Youth Encounter on Sustainability; ACTIS Education [official spin-off of ETH 

Zürich], Switzerland, 2011 

s Environmental Impact Assessment │Environmental Management Systems – 
ISO 14001:2004 │Environmental Law; University of Potchefstroom, South 

Africa, 2008 

s Carbon Footprint Analyst Level 1; Global Carbon Exchange Assessed, 2011 

s Negotiation of Financial Transactions; United Nations Institute for Training and 

Research, 2011 

s Food Security: Can Trade and Investment Improve it? United Nations Institute 

for Training and Research, 2011 



E. Language ability  

Perfectly fluent in English and Afrikaans (native speaker of both) and conversant in French. 

 

F. Professional Experience  

Name of firm    Terra Africa Environmental Consultants 

Designation    Owner | Principal Consultant 

Period of work   December 2008 to Date 

G. Prior Tenures 
 

Integrated Development Expertise (Pty) Ltd; Junior Land Use Consultant [July 2006 to 

October 2008] 

Omnia Fertilizer (Pty) Ltd; Horticulturist and Extension Specialist [January 2005 to 

June 2006] 

 

 

H. Professional Affiliations  
s South African Council for Natural Scientific Professions [SACNASP] 

s Soil Science Society of South Africa [SSSA] 

s Soil Science Society of America  

s South African Soil Surveyors’ Organisation [SASSO] 

s International Society for Sustainability Professionals [ISSP]  

 

Summary of a selected number of projects completed successfully: 

[Comprehensive project dossier available on request]  

s Sekoko Railway Alignment and Siding Soil, Land Use and Capability Study in close 

proximity to the Medupi Power Station in the Lephalale area, Limpopo Province. 

 

s Italthai Rail and Port Projects, Mozambique – The study included a thorough assessment 

of the current land use practices in the proposed development areas including 

subsistence crop production and fishing as well as livestock farming and forestry 

activities.  All the land uses were mapped and intrinsically linked to the different soil 



types and associated land capabilities.  This study was used to develop Livelihood 

Restoration Planning from. 

 

s Bomi Hills Railway Alignment Project, Liberia: soil, land use and agricultural scientist for 

field survey and reporting of soil potential, current land use activities and existing soil 

pollution levels, as well as associated infrastructure upgrades of the port, road and 

railway.  

 

s Kingston Vale Waste Facility, Mpumalanga Province, South Africa: Soil and vegetation 

monitoring to determine the risk of manganese pollution resulting from activities at the 

waste facility. 

 

s Keaton Mining’s Vanggatfontein Colliery, Mpumalanga: Assessment of soil 

contamination levels in the mining area, stockpiles as well as surrounding areas as part 

of a long-term monitoring strategy and rehabilitation plan. 

 

s Richards Bay Minerals, KwaZulu-Natal: Contaminated land assessment of community 

vegetable gardens outside Richards Bay as a result of spillages from pipelines of Rio 

Tinto’s Richards Bay Minerals Mine. 

 

s Buffelsfontein Gold Mine, Northwest Province, South Africa: Soil and land contamination 

risk assessment for as part of a mine closure application. Propose soil restoration 

strategies. 

 

s Glenover Phosphate Mining Project near Steenbokpan in the Lephalale area – Soil, Land 

Use and Land Capability Study as part of the environmental authorisation process. 

 

s Waterberg Coal 3 and 4 Soil, Land Use and Land Capability Study on 23 000 ha of land 

around Steenbokpan in the Lephalale area. 

 

s Lesotho Highlands Development Agency, development of Phase II (Polihali Dam and 

associated infrastructure): External review and editing of the initial Soil, Land Use and 

Land Capability Assessment as requested by ERM Southern Africa. 

 

s Tina Falls Hydropower Project, Eastern Cape , South Africa: Soil, land use and land 

capability assessment as part of the ESIA for the construction of a hydropower plant at 

the Tina Falls. 



s Graveyard relocation as part of Exxaro Coal’s Belfast Resettlement Action Plan: Soil 

assessment to determine pedohydrological properties of the relocation area in order to 

minimise soil pollution caused by graveyards.  

 

s Rhino Oil Resources: Strategic high-level soil, land use and land capability assessment 

of five proposed regions to be explored for shale gas resources in the KwaZulu-Natal, 

Eastern Cape, North-West and Free State provinces of South Africa. 

 

s Eskom Kimberley Strengthening Phase 4 Project, Northern Cape & Free State, South 

Africa: soil, agricultural potential and land capability assessment. 

 

• Mocuba Solar Project, Mozambique – The study included a land use assessment 

together with that of the soil and land capabilities of the study area.  All current land 

uses were documented and mapped and the land productivity was determined.  This 

study advocated the resettlement and livelihood restoration planning. 

 

 

s Botswana (Limpopo-Lipadi Game Reserve).Soil research study on 36 000 ha on the 

banks of the Limpopo River.  This soil study forms part of an environmental management 

plan for the Limpopo-Lipadi Game Reserve situated here as well as the basis for the 

Environmental Impact Assessment for the development of lodges and Land Use 

Management in this area. 

 

s TFM Mining Operations [proposed] Integrated Development Zone, Katanga, DRC [part of 

mining concession between Tenke and Fungurume]: soil and agricultural impact 

assessment study. 

 

s Closure Strategy Development for Techmina Mining Company – Lucapa, Angola. 

Conducted an analysis of the natural resources (soil, water) to determine the existing 

environmental conditions on an opencast diamond mine in Angola.  The mine currently 

experience severe problems with kimberlite sediment flowing into the river.  A plan is 

currently being developed to change the mining area into a sustainable bamboo farming 

operation.  

 

• Closure of sand mining operations, Zeerust District. Succesfully conducted the closure 

application of the Roos Family Sand Mine in the Zeerust District. Land Use 



Management Plans for rehabilitated soil were developed. The mine has closed now and 

the financial provision has been paid out to the applicant. 

s ESIA for [proposed] Musonoi Mine, Kolwezi area, Katanga, DRC: soil, land use and land 

capability assessment. 
 

s Bauba A Hlabirwa Moeijelik Platinum mine [proposed] project, Mpumalanga, South 

Africa: soil, land use and land capability assessment and impact on agricultural potential 

of soil. 

 

s Commissiekraal Coal Mine [proposed] project, KwaZulu-Natal, South Africa: sustainable 

soil management plans, assessment of natural resource and agricultural potential and 

study of the possible impacts of the proposed project on current land use. Soil 

conservation strategies included in soil management plan. 

 

s Cronimet Chrome Mine [proposed] project, Limpopo Province, South Africa: soil, land 

use and land capability of project area and assessment of the impacts of the proposed 

project. 

s Moonlight Iron Ore Land Use Assessment, South Africa – Conducted a comprehensive 

land use assessment that included interviews with land users in the direct and indirect 

project zones of influence.  The study considered all other anticipated social and 

environmental impacts such as water, air quality and noise and this was incorporated 

into a sensitivity analysis of all land users to the proposed project. 

 

s Project Fairway Land Use Assessment, South Africa – The study included an analysis of 

all land users that will directly and indirectly be influenced by the project.  It analysed the 

components of their land uses and how this components will be affected by the proposed 

project.  Part of the study was to develop mitigation measures to reduce the impact on 

the land users. 

 

s Bekkersdal Urban Renewal Project – Farmer Support Programme, Independent 

consultation on the farmer support programme that forms part of Bekkersdal Renewal 

Project. This entailed the production of short and long term business plans based on soil 

and water research conducted.  Part of responsibilities were the evaluation of current 

irrigation systems and calculation of potential water needs, etc. as well as determining 

quantities and prices of all project items to facilitate the formalisation of tender 

documents. 



 

s Area-based agricultural business plans for municipalities in Dr. Kenneth Kaunda 

Municipal District. Evaluation of the agricultural and environmental status of the total 

district as well as for each municipality within the district.  This included the critical 

evaluation of current agricultural projects in the area.  The writing of sustainable, 

executable agricultural business plans for different agricultural enterprises to form part of 

the land reform plans of each Municipality within the district. 

 

s Batsamaya Mmogo, Hartswater. Conducted a soil and water assessment for the farm 

and compiled management and farming plans for boergoats grazing on Sericea 

lespedeza with pecan nuts and lucerne under irrigation. 

 

s Anglo Platinum Twickenham Mine – Irrigated Cotton Project. Project management of an 

irrigated cotton production project for Twickenham Platinum Mine.  This project will 

ensure that the community benefit from the excess water that is available from the mine 

activities. 

 

s Grasvally Chrome (Pty) Ltd Sylvania Platinum [proposed] Project, Limpopo Province, 

South Africa: Soil, land use and agricultural potential assessment. 

 

s Jeanette Gold mine project [reviving of historical mine], Free State, South Africa: Soil, 

land use and agricultural potential assessment. 

 

s Kangra Coal Project, Mpumalanga, South Africa: Soil conservation strategies proposed 

to mitigate the impact of the project on the soil and agricultural potential. 

s Richards Bay Integrated Development Zone Project, South Africa [future development 

includes an additional 1500 ha of land into industrial areas on the fringes of Richards 

Bay]: natural resource and agricultural potential assessment, including soil, water and 

vegetation. 

 

s Exxaro Belfast Coal Mine [proposed] infrastructure development projects [linear: road 

and railway upgrade | site-specific coal loading facilities]: soil, land capability and 

agricultural potential assessment. 

 

s Marikana In-Pit Rehabilitation Project of Aquarius Platinum, South Africa: soil, land 

capability and land use assessment. 



s Eskom Bighorn Substation proposed upgrades, South Africa: soil, land capability and 

agricultural potential assessment. 

 

s Exxaro Leeuwpan Coal Mining Right Area, South Africa: consolidation of all existing soil 

and agricultural potential data. Conducted new surveys and identified and updated gaps 

in historic data sets. 

 

s Banro Namoya Mining Operation, DRC: soil, land use and agricultural scientist for field 

survey and reporting of soil potential, current land use activities and existing soil pollution 

levels, including proposed project extension areas and progressive soil and land use 

rehabilitation plan.  

 

s Kumba Iron Ore’s Sishen Mine, Northern Cape, South Africa: soil, land use and 

agricultural scientist | Western Waste Rock Dumps [proposed] Project: soil, land use and 

agricultural potential assessment, including recommendations regarding 

stripping/stockpiling and alternative uses for the large calcrete resources available. 

 

s Vetlaagte Solar Development Project, De Aar, South Africa: soil, land use and 

agricultural scientist. Soil, land use and agricultural potential assessment for proposed 

new 1500 ha solar development project, including soil management plan.  

 



ENVIRONMENTAL PLANNING AND DESIGN

Registration Number of Corporation: 2000/050124/23 

PO Box 2122, Westville, 3630 

tel: 031 2668241, fax: 031 2668241, email: jon@enviroconsult.co.za 

 

Name JONATHAN MARSHALL 

Nationality  British 

Year of Birth  1956 

Specialisation Landscape Architecture / Landscape & Visual Impact Assessment / 
Environmental Planning / Environmental Impact Assessment. 

Qualifications   

Education Diploma in Landscape Architecture, 
Gloucestershire College of Art and Design, 
UK (1979) 

 Environmental Law, University of KZN 
(1997) 

Professional Registered Professional Landscape Architect (South Africa) 

 Chartered Member of the Landscape Institute (UK) 

Certified Environmental Assessment Practitioner of South Africa. 

 Member of the International Association of Impact 
Assessment, South Africa 

Languages  English - Speaking - Excellent 

- Reading - Excellent 

- Writing  - Excellent 

Contact Details  Post:  PO Box 2122 

    Westville 

    3630 

    Republic of South Africa 

 

   Phone: +27 31 2668241, Cell:  +27 83 7032995 

Key Experience 

Jon qualified as a Landscape Architect at Cheltenham (UK) in 1979. He has been a 
Chartered Member of the Landscape Institute (UK) since 1986. He is also a registered 
Landscape Architect and Environmental Assessment Practitioner of South Africa. 

During the early part of his career (1981 – 1990) he worked with Clouston (now RPS) in Hong 
Kong and Australia. During this period he was called on to undertake visual impact 
assessment input to numerous environmental assessment processes for major infrastructure 
projects. This work was generally based on photography with line drawing superimposed to 
illustrate the extent of development visible. 

He worked in the United Kingdom (1990 – 1995) for major supermarket chains including 
Sainsbury’s and prepared CAD based visual impact assessments for public enquiry for new 
store development.  He also prepared the VIA input to the environmental statement for the 
Cardiff Bay Barrage for consideration by the UK Parliament in the passing of the Barrage Bill. 

His more recent VIA work in Africa (1995 to present) includes a combination of CAD and GIS 
based work for a new international airport to the north of Durban, new heavy industrial 
operations, overhead electrical transmission lines, mining operations, a number of 
commercial and residential developments as well as numerous renewable energy projects. 

VIA work undertaken during the last twelve months includes assessments for several 
proposed Eskom power lines / substations and numerous solar and wind energy projects. 
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Relevant Landscape & Visual Impact Assessment (LVIA) Projects 
 
1. Paulputs CSP Power Tower project – LVIA for a 200MW CSP power tower facility near 

Pofadder in the Northern Cape. 

2. Karoshoek Solar Valley – LVIA for nine CSP projects including power tower and 

parabolic trough projects in the Karoshoek Solar Valley near Upington in the Northern 

Cape. 

3. Noupoort CSP – LVIA for two CSP parabolic trough facilities close to Noupoort in the 

Northern Cape. 

4. Sol Invictus Solar – LVIA for four 150MW photovoltaic solar arrays near Aggeneys in 

the Northern Cape  for a private client 

5. Tshivhaso Power Station – LVIA for a proposed new 600MW power station including 

associated infrastructure and dumps near Lephalale in the Limpopo Province for a 

private client. 

6. Woodhouse Solar – LVIA for two 100MW photovoltaic solar arrays near Vryburg in the 

North West Province for a private client. 

7. Saldanha Eskom Network Strengthening Project – LVIA for major improvements to 

Eskom’s electrical infrastructure between Langebaan and Saldanha in the Western Cape 

for Eskom. 

8. Albany Solar Array – LVIA for two 75MW photovoltaic solar arrays near Upington in the 

Northern Cape. 

9. Mpophomeni Shopping Centre – LVIA for a proposed new shopping center to the 

south of Midmar Dam in KwaZulu Natal for a private client. 

10. Gunstfontein Wind Farm – LVIA for a 200MWnd farm near Sutherland in the Northern 

Cape for a orivate client. 

11. Hennenman Solar Array – LVIA for a proposed solar array in the Free State for a 

private client. 

12. Moorreesburg Wind Farm – LVIA for a proposed wind energy project in the Western 

Cape for a private client. 

13. Lethabo Solar Array – LVIA for a proposed solar array at the Lethabo Power Station in 

the Free State for Eskom. 

14. Tutuka Solar Array – LVIA for a proposed solar array at the Tutuka Power Station in 

Mpumalanga for Eskom. 

15. Majuba Solar Array – LVIA for a proposed solar array at the Majuba Power Station in 

Mpumalanga for Eskom. 

16. Isundu 765 / 400Kv Sub Station - LVIA for a proposed major substation in KwaZulu 

Natal for Eskom. 

17. Bhangazi Lake Tourism Development – Visual impact assessment for a proposed 

lodge development within the Isimangaliso Wetland Park World Heritage Site. This work 

is ongoing. 

18. Quarry Development for the Upgrade of Sani Pass – Visual Impact Assessments for 

two proposed quarry developments on the edge of the uKhalamba-Drakensburg World 

Heritage Site.   

19. Mtubatuba to St Lucia Overhead Power Line – Visual Impact Assessment for a 

proposed power line bordering on the Isimangaliiso Wetland Park World Heritage Site for 
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Eskom. 

20. St Faiths 400/132 kV Sub-Station and Associated Power Lines - Visual Impact 

Assessment for a proposed new major sub-station and approximately 15km of overhead 

power line for Eskom. 

21. Clocolan to Ficksburg Overhead Power Line – Visual Impact Assessment for a 

proposed power line for Eskom. 

22. Solar Plant Projects including Photovoltaic and Concentrating Solar Power Plants 

– Numerous projects for Eskom and private clients in the Northern Cape, Limpopo, 

Mpumalanga and the Free State. 

23. Moorreesburg Wind Farm. Visual impact assessment for a proposed new wind farm in 

the Western Cape.  

24. AngloGold Ashanti, Dokyiwa (Ghana) – Visual Impact Assessment for proposed new 

Tailings Storage Facility at a mine site working with SGS as part of their EIA team. 

25. Camperdown Industrial Development - Visual Impact Assessment for proposed new 

light industrial area to the north o Camperdown for a private client.  

26. Wild Coast N2 Toll Highway – Peer review of VIA undertaken by another consultant. 

27. Gamma to Grass Ridge 765kv transmission line – Peer review of LVIA undertaken by 

another consultant. 

28. Gateway Shopping Centre Extension (Durban) – Visual Impact Assessment for a 

proposed shopping centre extension in Umhlanga, Durban. 

29. Kouroussa Gold Mine (Guinea) – Visual impact assessment for a proposed new mine in 

Guinea working with SGS as part of their EIA team. 

30. Mampon Gold Mine (Ghana) - Visual impact assessment for a proposed new mine in 

Ghana working with SGS as part of their EIA team. 

31. Telkom Towers – Visual impact assessments for numerous Telkom masts in KwaZulu 

Natal 

32. Dube Trade Port, Durban International Airport – Visual Impact Assessment for a new 

international airport. 

33. Sibaya Precinct Plan – Visual Impact Assessment as part of Environmental Impact 

Assessment for a major new development area to the north of Durban. 

34. Umdloti Housing – Visual Impact Assessment as part of Environmental Impact 

Assessment for a residential development beside the Umdloti Lagoon to the north of 

Durban. 

35. Tata Steel Ferrochrome Smelter - Visual impact assessment of proposed new 

Ferrochrome Smelter in Richards Bay as part of EIA undertaken by the CSIR. 

36. Diamond Mine at Rooipoort Nature Reserve near Kimberley – Visual impact 

assessment for a proposed diamond mine within an existing nature reserve for De Beers. 

37. Durban Solid Waste Large Landfill Sites – Visual Impact Assessment of proposed 

development sites to the North and South of the Durban Metropolitan Area. The project 

utilised 3d computer visualisation techniques. 

38. Hillside Aluminium Smelter, Richards Bay - Visual Impact Assessment of proposed 

extension of the existing smelter. The project utilised 3d computer visualisation 

techniques. 

39. Estuaries of KwaZulu Natal Phase 1 and Phase 2 – Visual character assessment and 

GIS mapping as part of a review of the condition and development capacity of eight 
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estuary landscapes for the Town and Regional Planning Commission. The project was 

extended to include all estuaries in KwaZulu Natal. 

40. Signage Assessments – Numerous impact assessments for proposed signage 

developments for Blast Media. 

41. Signage Strategy – Preparation of an environmental strategy report for a national 

advertising campaign on National Roads for Visual Image Placements.  

42. Zeekoegatt, Durban - Computer aided visual impact assessment. Acted as advisor to the 

Province of KwaZulu Natal in an appeal brought about by a developer to extend a light 

industrial development within a 60 metre building line from the National N3 Highway. 

43. La Lucia Mall Extension - Visual impact assessment using three dimensional computer 

modelling / photo realistic rendering and montage techniques for proposed extension to 

shopping mall for public consultation exercise. 

44. Redhill Industrial Development - Visual impact assessment using three dimensional 

computer modelling / photo realistic rendering and montage techniques for proposed new 

industrial area for public consultation exercise. 

45. Avondale Reservoir - Visual impact assessment using three dimensional computer 

modelling / photo realistic rendering and montage techniques for proposed hilltop 

reservoir as part of Environmental Impact Assessment for Umgeni Water. 

46. Hammersdale Reservoir - Visual impact assessment using three dimensional computer 

modelling / photo realistic rendering and montage techniques for proposed hilltop 

reservoir as part of Environmental Impact Assessment for Umgeni Water. 

47. Southgate Industrial Park, Durban - Computer Aided Visual Impact Assessment and 

Landscape Design for AECI. 

48. Sainsbury's Bryn Rhos (UK) - Computer Aided Visual Impact Assessment/ Planning 

Application for the development of a new store within the Green Wedge North of 

Swansea. 

49. Ynyston Farm Access (UK) - Computer Aided Impact Assessment of visual intrusion of 

access road to proposed development in Cardiff for the Land Authority for Wales. 

50. Cardiff Bay Barrage (UK) - Concept Design, Detail Design, Documentation, and Visual 

Input to Environmental Statement for consideration by Parliament in the debate prior to 

the passing of the Cardiff Bay Barrage Bill. The work was undertaken for Cardiff Bay 

Development Corporation. 

51. A470, Cefn Coed to Pentrebach (UK) - Preparation of frameworks for the assessment of 

the impact of the proposed alignment on the landscape for The Welsh Office. 

52. Sparkford to Illchester Bye Pass (UK) - The preparation of the landscape framework 

and the draft landscape plan for the Department of Transport. 

53. Green Island Reclamation Study (Hong Kong) - Visual Impact Assessment of building 

massing, Urban Design Guidelines and Masterplanning for a New Town extension to 

Hong Kong Island. 

54. Route 3 (Hong Kong) - Visual Impact Assessment for alternative road alignments 

between Hong Kong Island and the Chinese Border. 

55. China Border Link (Hong Kong) - Visual Impact Assessment and initial Landscape 

Design for a new border crossing at Lok Ma Chau. 

56. Route 81, Aberdeen Tunnel to Stanley (Hong Kong) - Visual Impact Assessment for 

alternative highway alignments on the South side of Hong Kong Island. 



Curriculum Vitae 
 

Jayson David John Orton 
 

ARCHAEOLOGIST AND HERITAGE CONSULTANT 

 

Contact Details and personal information: 
 

Address:   6A Scarborough Road, Muizenberg, 7945 
Telephone:  (021) 788 8425 
Cell Phone:  083 272 3225 
Email:   jayson@asha-consulting.co.za 
 
Birth date and place: 22 June 1976, Cape Town, South Africa 
Citizenship:   South African 
ID no:   760622 522 4085 
Driver’s License: Code 08 
Marital Status:   Married to Carol Orton 
Languages spoken: English and Afrikaans 
 

Education: 
 

SA College High School  Matric        1994 
University of Cape Town B.A. (Archaeology, Environmental & Geographical Science) 1997 
University of Cape Town B.A. (Honours) (Archaeology)*     1998 
University of Cape Town M.A. (Archaeology)      2004 
University of Oxford  D.Phil. (Archaeology)      2013 
 

*Frank Schweitzer memorial book prize for an outstanding student and the degree in the First Class. 

 
Employment History: 
 

Spatial Archaeology Research Unit, UCT Research assistant Jan 1996 – Dec 1998 
Department of Archaeology, UCT Field archaeologist Jan 1998 – Dec 1998 
UCT Archaeology Contracts Office Field archaeologist Jan 1999 – May 2004 
UCT Archaeology Contracts Office Heritage & archaeological consultant Jun 2004 – May 2012 
School of Archaeology, University of Oxford Undergraduate Tutor Oct 2008 – Dec 2008 

ACO Associates cc 
Associate, Heritage & archaeological 
     consultant 

Jan 2011 – Dec 2013 

ASHA Consulting (Pty) Ltd 
Director, Heritage & archaeological 
     consultant 

Jan 2014 – 

 
Professional Accreditation: 
 

Association of Southern African Professional Archaeologists (ASAPA) membership number: 233 
CRM Section member with the following accreditation: 
 Principal Investigator: Coastal shell middens (awarded 2007) 
    Stone Age archaeology (awarded 2007) 
    Grave relocation (awarded 2014) 
 Field Director:  Rock art (awarded 2007) 

Colonial period archaeology (awarded 2007) 
 
Association of Professional Heritage Practitioners (APHP) 
 Accredited Professional Heritage Practitioner 



 Memberships and affiliations: 
 

South African Archaeological Society Council member     2004 –  
Assoc. Southern African Professional Archaeologists (ASAPA) member   2006 –  
UCT Department of Archaeology Research Associate     2013 –  
Heritage Western Cape APM Committee member     2013 –  
UNISA Department of Archaeology and Anthropology Research Fellow   2014 –  
Fish Hoek Valley Historical Association       2014 –  
Kalk Bay Historical Association        2016 –  
Association of Professional Heritage Practitioners member    2016 – 
 

Fieldwork and project experience: 
 

Extensive fieldwork as both Field Director and Principle Investigator throughout the Western and Northern 
Cape, and also in the western parts of the Free State and Eastern Cape as follows: 
 

Phase 1 surveys and impact assessments: 
 Project types 

o Notification of Intent to Develop applications (for Heritage Western Cape) 
o Heritage Impact Assessments (largely in the Environmental Impact Assessment or Basic 

Assessment context under NEMA and Section 38(8) of the NHRA, but also self-standing 
assessments under Section 38(1) of the NHRA) 

o Archaeological specialist studies including Phase 1 test excavations (historic & prehistoric sites) 
o Archaeological research projects 

 Development types 
o Mining and borrow pits 
o Roads (new and upgrades) 
o Residential, commercial and industrial development 
o Dams and pipe lines 
o Power lines and substations 
o Renewable energy facilities (wind energy, solar energy and hydro-electric facilities) 

 

Phase 2 mitigation and research excavations: 
 ESA open sites 

o Duinefontein, Gouda 
 MSA rock shelters 

o Fish Hoek, Yzerfontein, Cederberg, Namaqualand 
 MSA open sites 

o Swartland, Bushmanland, Namaqualand 
 LSA rock shelters 

o Cederberg, Namaqualand, Bushmanland 
 LSA open sites (inland) 

o Swartland, Franschhoek, Namaqualand, Bushmanland 
 LSA coastal shell middens 

o Melkbosstrand, Yzerfontein, Saldanha Bay, Paternoster, Dwarskersbos, Infanta, Knysna, 
Namaqualand 

 LSA burials 
o Melkbosstrand, Saldanha Bay, Namaqualand, Knysna 

 Historical sites 
o Franschhoek (farmstead and well), Waterfront (fort, dump and well), Noordhoek (cottage), 

variety of small excavations in central Cape Town and surrounding suburbs 
 Historic burial grounds 

o Green Point (Prestwich Street), V&A Waterfront (Marina Residential), Paarl 
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JOHN E. ALMOND Ph.D.  (Cantab) 
 

Natura Viva cc, PO Box 12410 Mill Street, CAPE TOWN 8010, RSA 
tel: (021) 462 3622  e-mail: naturaviva@universe.co.za 

 
 Honours Degree in Natural Sciences (Zoology), University of Cambridge, UK (1980). 

 

 PhD in Earth Sciences (Palaeontology), University of Cambridge, UK (1986). 
 

 Post-doctoral Research Fellowships at University of Cambridge, UK and Tübingen University, 
Germany (Humboldt Research Fellow). 

 

 Visiting Scientist at various research institutions in Europe, North America, South Africa and fieldwork 
experience in all these areas, as well as in North Africa. 

 

 Scientific Officer, Council for Geoscience, RSA (1990-1998) – palaeontological research and 
fieldwork – especially in western RSA and Namibia. 

 

 Managing Member, Natura Viva cc – a Cape Town-based company specialising in broad-based 
natural history education, tourism and research – especially in the Arid West of Southern Africa (2000 
onwards).  Natura Viva cc produces technical reports on palaeontology, geology, botany and other 
aspects of natural history for public and private nature reserves.   

 

 Current palaeontological research focuses on fossil record of the Precambrian / Cambrian boundary 
(especially trace fossils), and the Cape Supergroup of South Africa.   

 

 Registered Field Guide for South Africa and Namibia 
 

 Member of the A-team, Botanical Society of SA (Kirstenbosch Branch) – involved in teaching and 
training leaders for botanical excursions.  Invited leader of annual Botanical Society excursions 
(Kirstenbosch Branch) to Little Karoo, Cederberg, Namaqualand and other areas since 2005. 

 

 Professional training of Western and Eastern Cape Field Guides (FGASA Level 1 & 2, in 
conjunction with The Gloriosa Nature Company) and of Tourist Guides in various aspects of natural 
history. 

 

 Involved in extra-mural teaching in natural history since the early 1980s. Extensive experience in 
public lecturing, running intensive courses and leading field excursions for professional 
academics as well as enthusiastic amateurs (e.g. Geological Society / Archaeological Society / 
Friends of the SA Museum / Cape Natural History Club / Mineral Club / Botanical Society of South 
Africa / SA Museum Summer & Winter School Programmes / UCT Summer School) 

 

 Development of palaeontological teaching materials (textbooks, teachers guides, palaeontological 
displays) and teacher training for the new school science curriculum (GET, FET). 

 

 Former long-standing member of Archaeology, Palaeontology and Meteorites Committee for 
Heritage Western Cape (HWC).  Advisor on palaeontological conservation and management issues 
for the Palaeontological Society of South Africa (PSSA), HWC and SAHRA (including APM Permit 
Committee at HWC).  Compilation of technical reports on provincial palaeontological heritage of 
Western, Northern and Eastern Cape for SAHRA and HWC.  Accredited member of PSSA and 
APHP (Association of Professional Heritage Practitioners, Western Cape).  
 

 Palaeontological impact assessments for developments in the Western Cape, Eastern Cape, 
Northern Cape, Free State, Northwest Province, Mpumulanga, Gauteng.  
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 Several hundred palaeontological heritage desktop studies and field assessments completed over 
the past few years.   Examples of recent larger projects include: 
 
(1) Several major alternative energy projects (wind / solar) in the Prieska, De Aar, Sutherland and 

Cookhouse / Middleton areas (N. Cape, E. Cape) 
 
(2) Palaeontological heritage survey of the Coega IDZ (E. Cape) 
 
(3) On-going survey of borrow pits in the Western Cape 
 
(4) Palaeontological heritage assessments for the Transnet 16 mtpa railway development, Hotazel to 

Coega IDZ (N. Cape, E. Cape) 
 
(5) Eskom transmission line developments such as Gamma-Omega and Gamma Perseus projects (N. 

Cape, W. Cape, Free State) 
 
(6) Mining exploration studies on the Great Karoo 

 
(7) Strategic Environmental Assessment Specialist Report – Heritage (palaeontological component) 

For National Wind and Solar PV, Shale Gas in the Karoo, Square Kilometre Array  
 

 Reviews of fossil heritage related to new 1: 250 000 geological maps published by the Council for 
Geoscience (Geological Survey of SA) – e.g. Clanwilliam, Loeriesfontein, Alexander Bay sheets.  

 



 

SCIENTIFIC AQUATIC SERVICES (SAS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF CHRISTEL DU PREEZ 

PERSONAL DETAILS 

Position in Company Junior Wetland Ecologist 

Date of Birth 22 March 1990 

Nationality South African 

Languages English, Afrikaans 

Joined SAS January 2016 

 
EDUCATION 

Qualifications 
 

MSc Environmental Sciences (North West University) 2016 
BSc (Hons) Environmental Sciences (North West University) 2012 
BSc Environmental and Biological Sciences (North West University) 2011 

 
 

COUNTRIES OF WORK EXPERIENCE 

South Africa – KwaZulu Natal, Northern Cape, Gauteng, Mpumalanga, Free State 

SELECTED PROJECT EXAMPLES 

Wetland Assessments 

 Baseline freshwater assessment as part of the environmental assessment and authorisation process for 
the proposed National Route 3 (N3) Van Reenen Village Caltex Interchange, KwaZulu Natal 

 Basic assessment for the proposed construction of supporting electrical infrastructure for the Victoria West 
Wind Farm, Victoria West, Northern Cape Province 

 Freshwater Ecological Assessment in Support of the WULA Associated with the Rehabilitation of the 
Wetland Resources in Ecopark, Centurion, Gauteng 

 Wetland Ecological Assessment for the Proposed Mixed Land Use Development (Kosmosdal Extension 
92) on the remainder of Portion 2 of the farm Olievenhoutbosch 389 Jr, City of Tshwane Metropolitan 
Municipality, Gauteng Province 

 Freshwater Ecological Assessment for the Mokate Pig Production and Chicken Broiler Facility on the farm 
Rietvalei Portion 1 and 6 near Delmas, Mpumalanga 

 Wetland Ecological Assessment as part of the Environmental Assessment and Authorisation Process for 
the Proposed Relocation of a Dragline from the Kromdraai Section to Navigation Section of the Anglo 
American Landau Colliery in Mpumalanga 

 Freshwater Assessment as part of the Environmental Assessment and Authorisation Process for a 
proposed 132kv powerline and associated infrastructure for the proposed Kalkaar Solar Thermal Power 
Plant near Kimberley, Free State and Northern Cape Provinces 

 Freshwater Ecological Assessment of the Freshwater Prospect Stream in the AEL Operational Area, 
Modderfontein, Gauteng 

 Specialist Freshwater Scoping and Environmental Impact Assessment for the Proposed Development 
of the Platberg and Teekloof Wind Energy Facility and Supporting Electrical Infrastructure near Victoria 
West, Northern Cape Province 

 Wetland Ecological Assessment as part of the Environmental Assessment and Authorisation Process for 
the Proposed Development of Wilgedraai, Vaaldam Settlement 1777, Free State Province 

 Freshwater Resource Delineation and Assessment as part of the consolidation of four Environmental 
Management Plans at the Graspan Colliery, in Middelburg, Mpumalanga Province 



 Freshwater Assessment as part of the Water Use Authorisation for the proposed Copperton Wind Energy 
Facility, Northern Cape. 

 Freshwater Resource and Water Quality Ecological Assessment for the Lakefield Manor Residential 
project, Boksburg, Gauteng Province 

 Wetland Assessment as part of the Environmental Assessment and Authorisation Process for the 
proposed Vredenburg Wind Energy Facility Development near Saldanha, Western Cape Province 

 Freshwater Ecological Assessment as part of the Environmental Assessment and Authorisation process 
for the proposed upgrade of a portion of Allandale Road Midrand, Gauteng Province 

 Baseline Freshwater Resource Delineation and Assessment for the Gedex Project, in Brakpan, Gauteng 

 Aquatic and Wetland Assessment as part of the Environmental Assessment and Authorisation Process 
for the Leslie 2 Underground Coal Mining Operation, Gauteng Province 

 Biodiversity Assessment with focus on Freshwater Ecology as part of the S24G Application for 136 Plane 
Road in Kempton Park, Gauteng Province 

Rehabilitation and Management Plans 

 Wetland Rehabilitation and Management Plan for the proposed Residential Development on Portion 19 of 
Farm 653 (Vergenoegd) within the Western Cape Province 

 Freshwater Resource Rehabilitation and Management Plan for the proposed Copperton Wind Energy 
Facility, Northern Cape 

 Surface Water Rehabilitation and Management Plan as part of the Water Use Authorisation process for the 
proposed upgrade of a portion of Allandale Road and associated culverts, Midrand, Gauteng Province 

 



  
 

SCIENTIFIC AQUATIC SERVICES (SAS) – SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF STEPHEN VAN STADEN 

 

PERSONAL DETAILS 

Position in Company        Managing member, Ecologist, Aquatic Ecologist 

Date of Birth 13 July 1979 

Nationality South African 

Languages English, Afrikaans 

Joined SAS 2003 (year of establishment) 

Other Business Trustee of the Serenity Property Trust 

 
MEMBERSHIP IN PROFESSIONAL SOCIETIES 

Registered Professional Scientist at South African Council for Natural Scientific Professions (SACNASP) 

Accredited River Health practitioner by the South African River Health Program (RHP) 

Member of the South African Soil Surveyors Association (SASSO) Member of the Gauteng Wetland Forum 

Member of IAIA South Africa 

 
EDUCATION 

Qualifications 

MSc (Environmental Management) (University of Johannesburg) 

 

2003   

BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 2001   

BSc (Zoology, Geography and Environmental Management) (University of 

Johannesburg) 

Tools for wetland Assessment short course Rhodes University 

2000   

 

2016  

 
COUNTRIES OF WORK EXPERIENCE 

South Africa – All Provinces 

Southern Africa – Lesotho, Botswana, Mozambique, Zimbabwe Zambia 

Eastern Africa – Tanzania Mauritius 

West Africa – Ghana, Liberia, Angola, Guinea Bissau, Nigeria, Sierra Leona 

Central Africa – Democratic Republic of the Congo 

 



SELECTED PROJECT EXAMPLES OUT OF OVER 2000 PROJECTS WORKED ON 
 

Client Project Project Description Area 

RESIDENTIAL 

GIBB (PTY) LTD 
Bloemwater Knelpoort 
Project Full ECO Assessment  Free State 

DLC Town Plan (Pty) Ltd 
Bongwini and Toekomsrus 
Project Gold 1 

Environmental Sensitivity Analyses as part of the development of site Development 
Plans and Precinct Planning on the outskirts of Takoradi Ghana (2000 ha) Randfontein 

SRK Consulting (PTY) Ltd Skoenmaker River Wetland, Aquatic & ECO Assessment Somerset East 

Century Property 
Development The Hills Eco Estate Wetland delineation and ecological assessment, and rehabilitation plan 

Midrand, 
Gauteng 

ROADS, PIPELINES, POWERLINES AND OTHER LINEAR DEVELOPMENTS 

Delta Built Environment 
Consultants 

Lesotho Border Road 
Project 

Soil & Land Capability Assessment, full wetland ecological assessment and aquatic 
assessment as part of the EIA process Lesotho 

Spoor Environmental  

Thabazimbi Waste Water 
Treatment Works; Upgrade 
of Sewer Pipeline 

Freshwater resource ecological assessment and rehabilitation and management 
plan Limpopo 

Royal Haskoning DHV (Pty) 
Ltd N11 Ring Road Freshwater Ecological Assessment Limpopo 

Chameleon Environmental  
N7 Road Upgrade 
Cederberg & Kransvleikloof 

Floral RDL scan and delineation of the wetland areas along the proposed N7 road 
upgrade between Clanwilliam and Citrusdal  Western Cape 

Iliso Consulting (Pty Ltd) 
N3TC De Beers Pass 
Route 

Variation order for additional work on N3TC De Beers pass route and existing N3 
route Kwa-Zulu Natal 

MINING 

Anglo Platinum  Der Brochen Mine Ongoing bi-annual seasonal aquatic biomonitoring from 2011 to present   
Steelport 
Limpopo 

Anglo Platinum  Der Brochen Mine 

Wetland Ecological Assessment (2014) 
Full terrestrial, wetland and aquatic ecological assessment, soil and land capability 
assessment (2018) 

Steelpoort, 
Limpopo 

Bokoni Platinum Mine Bokoni Platinum Mine Annual Soil Monitoring & Soil Contamination Free State 

GIBB (PTY) LTD Rustenburg Bridges  Aquatic Biomonitoring Assessment 
Rustenburg, 
North West 

Assmang Chrome 
Machadodorp 

Assmang Chrome 
Machadodorp Works Biomonitoring & Toxicological Monitoring for the 2015 period 

Machadodorp, 
Mpumalanga 

Globesight Advisory, 
Consulting & Training Sabie TGME Project 

Freshwater Ecological Assessment as part of the environmental assessment and 
authorization process for the proposed development (gold mining project – pre-
mined residue and hard rock mining near Sabie) Mpumalanga 



Ikwezi Mining (Pty) Ltd Ikwezi Doornkop Colliery 

Develop freshwater resource rehabilitation and management plans, and conduct 
ecological biomonitoring in fulfillment of the water use licensing process for the 
Ikwezi Doornkop Colliery near Newcastle Newcastle 

Sappi Southern Africa (Pty) 
Ltd Blesbokspruit Enstra Mill 

Biomonitoring studies, whole effluent toxicity (WET) studies, bioaccumulation 
assessment and sediment heavy metal contaminant analyses Johannesburg 

Stibium Mining Malati Opencast 

Freshwater ecological assessment, risk assessment and freshwater rehabilitation 
and management plan and plant species plan as part of the water use authorization 
process for a proposed Malati opencast near Tzaneen Limpopo 

EXM Advisory Services   Heuningkranz Mine 

Freshwater assessment, soil and land capability assessment done for Sishen Iron 
Ore Company (Pty) Ltd part of Kumba Iron Ore limited as part of the environmental 
management services for the Heuningkranz project Northern Cape 

Shangoni Management 
Services (Pty) Ltd Leslie Colliery 

Project manager, freshwater ecological assessment as part of the environmental 
impact assessment process for the underground coal mine to determine the status 
of the freshwater resources within the proposed mining area Mpumalanga 

SLR Consulting (Africa) (Pty) 
Ltd Commissiekraal Colliery 

Full Ecological investigation, including a terrestrial fauna and flora assessment as 
well as an assessment of the wetland and aquatic PES and wetland ecoservices on 
the site. Kwa-Zulu Natal 

 Jacana Environmental CC Leandra Colliery 

Full Ecological Assessment, including a terrestrial fauna and flora assessment as 
well as an assessment of the wetland and aquatic PES and wetland ecoservices on 
the site. Mpumalanga 

SRK Consulting (PTY) Ltd Marula Platinum Mine 
Freshwater resource ecological assessment. 
Development of a plant species plan in line with the project’s rehabilitation objectives Burgersfort 

Jacana Environmental CC 
Donkerhoek Dam 
development 

Full ecological assessment (Fauna, floral, wetland and aquatic assessment) as part 
of the EIA process Mpumalanga 

EXM Advisory Services   
Evander Gold Mining (Pty) 
Ltd 

Determination of the Wetland Offset Requirements for the proposed expansion of 
the Elikhulu Tailings Storage Facility Mpumalanga 

EXM Advisory Services   
Canyon Coal - Witfontein 
mining project 

Delineate and characterize the wetland and aquatic resources for the Witfontein 
mining project located by the farms Holfontein and Witrand near Bethal Mpumalanga 

SRK Consulting (South Africa) 
(PTY) Ltd The Sierra Rutile Mine Specialist terrestrial ecology, aquatic ecology and wetland ecology studies  

Moyamba 
District - Sierra 
Leona 

  



INFRASTRUCTURE 

GIBB (Pty) Ltd 
Bronkhorstspruit Feeder 
Line 

Monthly Aquatic Biomonitoring as part of the environmental assessment and 
authorization process for the proposed conversion of the Bronkhorstspruit plots 
feeder from 6.6kv to 22kv  

Bronkhorstspruit 

SRK Consulting (PTY) Ltd 
South Dunes Precinct 
Project Full Ecological Assessment Richards Bay 

SRK Consulting (PTY) Ltd 
Braamfonteinspruit 
Rehabilitation 

Terrestrial, Freshwater and Aquatic Ecological Assessment as part of the 
rehabilitation and management plan for the Braamfonsteinspruit, Johannesburg Johannesburg 

Iliso Consulting (Pty Ltd) City of Johannesburg 
Aquatic Ecological Assessment, monitoring and managing the ecological state of 
rivers in the City Of Johannesburg Metropolitan area Johannesburg 

Maanakana Projects 
and Consulting (Pty) Ltd Lethabo Pump Station Aquatic present ecological state assessment of the Vaal river Vereeniging 

SRK Consulting 
CTIA runway re-alignment 
project – Wetland Offset 

Determination of the Wetland offset requirements for Cape Town international Airport 
runway realignment, identification of a suitable offset location and compilation of 
relevant baseline assessments (Wetland and faunal), Khayelitsha. (2017) 

Cape Town 

GIBB (Pty) Ltd Musami Dam Determination of the draft environmental water quality requirements for the project Zimbabwe 

Nemai Consulting (PTY) Ltd uMkhomazi Water Project 
Determination of the Wetland and Terrestrial Biodiversity Offset Requirements for the 
proposed uMkhomazi Water Project 

Richmond - 
KZN 

POWER GENERATION 

Iliso Consulting Mzimvubu Dam 
Full Terrestrial (Flora and Faunal), Wetland and Aquatic Baseline Ecological 
Assessment Eastern Cape 

WKN-Wind current SA C/O 
Alan Wolfromm   HGA HAGA WEF   Hydrological Assessment Eastern Cape 

SRK Consulting (PTY) Ltd RPM Crossing  Wetland Delineation Free State 

SRK Consulting (Pty) Ltd 
Eskom Denova Powerline 
and sub-station 

Freshwater assessment as part of the EIA process for the proposed Eskom 
powerline (1,75 km in length) and sub-station (132kV) near Denova, Western Cape. 
(2014) Western Cape 

CSIR Consulting & Analytical 
Services Sutherland WEF Freshwater Ecological Assessments Northern Cape 



CSIR Consulting & Analytical 
Services Victoria West WEF Freshwater Ecological Assessments Northern Cape 

 
 
REFERENCES 
 
➢ Terry Calmeyer  

Director: ILISO Consulting Environmental Management (Pty) Ltd 
Tel: +27 (0) 11 465 2163  
Email: terryc@icem.co.za 

 
➢ Alex Pheiffer 

African Environmental Management Operations Manager 
SLR Consulting 
Tel:  +27 11 467 0945 
Email:  apheiffer@slrconsulting.com 

 
➢ Marietjie Eksteen 

Managing Director: Jacana Environmental  
Tel: 015 291 4015 

 

Yours faithfully 

 

 STEPHEN VAN STADEN 
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Dr. Neville Bews & Associates – Johannesburg, South Africa 

 

EDUCATION 

• B.A. (Soc), University of South Africa, 1980 

• B.A. (Soc) (Hons), University of South Africa, 1984 

• The Henley Post Graduate Certificate in Management, 

Henley Management College, United Kingdom 

• M.A. (Cum Laude), Rand Afrikaans University, 1999 

• D. Litt. et Phil., Rand Afrikaans University, 2000 

 

Dr Neville Bews is a senior social scientist and human resource professional with 36 years’ 

experience.  He consults in the fields of Social Impact Assessments and research, and human 

resource management. He has worked on a number of large infrastructure, mining and water 

resource projects.  He at times lectures at both the Universities of Pretoria and Johannesburg and is a 

Senior Fellow in the Centre for Sociological Research, Department of Sociology, University of 

Johannesburg.  

 

EMPLOYMENT HISTORY 
 

Dr Neville Bews & Associates, Johannesburg, South Africa 

Social Impact Assessment consultant and part-time lecturer, 2001 – date. 

Leads social impact assessments, provides strategic social management advice to clients, acts as 

reviewer and mentor to young social scientists. 

 

S A Eagle Company Ltd, Johannesburg, South Africa 

Employee Relations Manager, 1992 - 2001 

Human Resource management and administration; industrial relations; human resource related 

research projects;  designing and leading implementation of research strategies;  disciplinary and 

grievance hearings;  negotiating with unions;  corporate social responsibility. 

 

Status Management Services 

Human Resources Consultant, 1986 – 1992 

Management training; employee assistance programmes;  industrial relations;  recruitment; 

disciplinary and grievance hearings;  negotiating with unions;  job evaluation. 

 

City of Johannesburg 

Professional Officer - Human Resources, 1977 - 1986 

Industrial relations;   disciplinary and grievance hearings;   negotiating with unions;  recruitment, 

selection and placement;  management training;  job evaluation. 
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EXPERIENCE – EXAMPLES 

 

Water resources and regional planning Social Impact Assessments 

 

Department of Water Affairs and Forestry      South Africa 

Social impact assessment for the Mokolo and Crocodile River (West) Water Augmentation Project for 

increased and assurance of water supply.  Research socio-economic circumstances, data analysis, 

assessment, authored report. 

 

The Aveng (Africa) Group Limited (Grinaker LTA)     South Africa 

Assisting the construction company with the social management of the Mokolo and Crocodile River 

(West) Water Augmentation Project.  Consult and mediate between contractors and affected parties 

advise on strategies to reduce tensions between contractors and the public. 

 

Department of Water Affairs and Forestry      South Africa   

Ncwabeni Off-Channel Storage Dam for security of water supply in Umzumbe, KwaZulu-Natal.  

Research socio-economic circumstances, data analysis, assessment, authored report.  

 

Sedibeng District Municipality        South Africa 

Social impact assessment for the Environmental Management Plan for the Sedibeng District, on 

behalf of Felehetsa Environmental (Pty) Ltd.  Research socio-economic circumstances, data analysis, 

assessment, authored report. 

 

Felehetsa Environmental (Pty) Ltd       South Africa 

Social Impact Assessment for Waterfall Wedge housing and business development situated in 

Midrand Gauteng.  Research socio-economic circumstances, data analysis, assessment, authored 

report. 

 

NEMAI Consulting Environmental & Social Consultants     South Africa 

Ncwabeni: Off-Channel Storage Dam, KwaZulu-Natal. Research socio-economic circumstances, data 

analysis, assessment, authored report. 

 

Department of Water and Sanitation       South Africa 

Mzimvubu Water Project Eastern Cape. Research socio-economic circumstances, data analysis, 

assessment, authored report. 

 

Social Assessments for mining clients 

 

Vale          Mozambique 

Socio-economic impact assessment of proposed Moatize power plant, Tete. Research socio-economic 

circumstances, data analysis, assessment, authored report. 
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Exxaro Resources Limited          South Africa 

Social impact assessment for the social and labour plan for Leeuwpan Coal Mine, Delmas. Research 

socio-economic circumstances, data analysis, assessment, authored report. 

 

Exxaro Resources Limited          South Africa 

Social impact assessment for the social and labour plan for Glen Douglas Dolomite Mine, Henley-on-

Klip. Research socio-economic circumstances, data analysis, assessment, authored report. 

 

Exxaro Resources Limited          South Africa 

Social impact assessment for the social and labour plan for Grootegeluk Open Cast Coal Mine, 

Lephalale.  Research socio-economic circumstances, data analysis, assessment, authored report. 

 

Exxaro Resources Limited          South Africa 

Social and labour plan for the Paardekraal Project, Belfast.  Research socio-economic circumstances, 

data analysis, assessment, authored report. 

 

Exxaro Resources Limited          South Africa 

Social impact assessment for the Paardekraal Belfast Project Belfast.  Research socio-economic 

circumstances, data analysis, assessment, authored report. 

 

Kumba Resources Ltd         South Africa 

Social Impact Assessments for the Sishen Iron Ore Mine in Kathu Northern Cape.  Research socio-

economic circumstances, data analysis, assessment, authored report. 

 

Kumba Resources Ltd         South Africa 

Social Impact Assessments for the Sishen South Project in Postmasburg, Northern Cape.  Research 

socio-economic circumstances, data analysis, assessment, authored report. 

 

Kumba Resources Ltd         South Africa 

Social Impact Assessments for the Dingleton resettlement project at Sishen Iron Ore Mine Kathu, 

Northern  Cape.  Research socio-economic circumstances, data analysis, assessment, authored 

report. 

 

Gold Fields          South Africa 

Social Impact Assessment for the Gold Fields West Wits Project.  Research socio-economic 

circumstances, data analysis, assessment, authored report. 

 

Anglo Coal          South Africa 

Review of social impact assessment for the proposed Waterberg Gas 37-spot coalbed methane (CBM) 

bulk yield test project. 
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Sekoko Mining         South Africa 

Sekoko Wayland Iron Ore, Molemole Local Municipalities in Limpopo Province. Research socio-

economic circumstances, data analysis, assessment, authored report. 

 

Memor Mining (Pty) Ltd       South Africa 

Langpan Chrome Mine, Thabazimbi, Limpopo. Research socio-economic circumstances, data analysis, 

assessment, authored report. 

 

Prescali Environmental Consultants (Pty) Ltd     South Africa 

Vlakpoort Open Cast Mine – Thabazimbi, Limpopo. Research socio-economic circumstances, data 

analysis, assessment, authored report. 

Afrimat Ltd          South Africa 

1.  Marble Hall Lime Burning Project: Social Impact Assessment – Limpopo. 

2. Glen Douglas Lime Burning Project: Social Impact Assessment - Henley-on Klip, Midvaal 

 

Social assessments for regional and linear projects 

 

Gautrans          South Africa 

Social impact for the Gautrain Rapid Rail Link, Pretoria to Johannesburg and Kempton Park.  Managed 

a team of 10 field workers, research socio-economic circumstances, data analysis, assessment, and 

co-authored report. 

South African National Road Agency Limited      South Africa 

Social Impact of tolling the Gauteng Freeway Improvement Project.  Research socio-economic 

circumstances, data analysis, assessment, authored report. 

 

South African National Road Agency Limited      South Africa 

Social Impact of the N2 Wild Coast Toll Highway. Managed a team of three specialists.  Research 

socio-economic circumstances, data analysis, assessment, co-authored report.  

 

South African National Road Agency Limited      South Africa 

SIA for the N3 Keeversfontein to Warden (De Beers Pass Section).  Research socio-economic 

circumstances, data analysis, assessment, authored report. 

 

Transnet          South Africa 

Social impact assessment for the Transnet New Multi-Product Pipeline Project (555 km) (Commercial 

Farmers).  Research socio-economic circumstances, data analysis, assessment, authored report. 

 

Eskom Holdings Limited        South Africa 

Social Impact Assessment for the Ubertas 88/11kV Substation in Sandton, Johannesburg.  Research 

socio-economic circumstances, data analysis, assessment, authored report. 

 

Eskom Holdings Limited        South Africa 
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Nuclear 1 Power Plant. Assisted with the social impact assessment consulting to Arcus GIBB 

Engineering & Science.  Peer review and adjusted the report and assisted at the public participation 

feedback meetings.  

 

Eskom Holdings Limited, Transmission Division      South Africa 

Social impact assessment for Eskom Holdings Limited, Transmission Division’s Neptune-Poseidon 

400kV Power Line in the Eastern Cape.  Research socio-economic circumstances, data analysis, 

assessment, authored report. 

 

Eskom Holdings Limited, Transmission Division      South Africa 

Social Impact assessment for Eskom Holdings Limited, Transmission Division, Forskor-Mernsky 

275kV±130km Powerline and Associated Substation Works in Limpopo Province.  Research socio-

economic circumstances, data analysis, assessment, authored report. 

 

MGTD Environmental        South Africa 

Social impact assessment for a 150MW Photovoltaic Power Plant and Associated Infrastructure in 

Mpumalanga.  Research socio-economic circumstances, data analysis, assessment, authored report. 

 

MGTD Environmental         South Africa 

10MWp Photovoltaic Power Plant & Associated Infrastructure, North West Province.   Research 

socio-economic circumstances, data analysis, assessment, authored report. 

 

eThekwini Municipality         South Africa 

Social impact assessment for the proposed infilling of the Model Yacht Pond at Blue Lagoon, Stiebel 

Place, Durban.  Research socio-economic circumstances, data analysis, assessment, authored report. 

 

MGTD Environmental         South Africa 

ABC Prieska Solar Project; Proposed 75 MWp Photovoltaic Power Plant and its associated 

infrastructure on a portion of the remaining extent of ERF 1 Prieska, Northern Cape.   Research socio-

economic circumstances, data analysis, assessment, authored report. 

 

MGTD Environmental         South Africa 

ABC Prieska Solar Project; Proposed 75 MWp Photovoltaic Power Plant and its associated 
infrastructure on a portion of the remaining extent of ERF 1 Prieska, Northern Cape; 

 

Assessments for social projects and social research 

 

Australia – Africa 2006 Sport Development Program     South Africa 

To establish and assess the impact of the Active Community Clubs Initiative on the communities of 

NU2 (in the township of Mdantsane)*and Tshabo (a rural village).  Lead researcher social, data 

collection and analysis, assessment. 

 

United Nations Office on Drugs and Crime      South Africa 
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Evaluation of a Centre for Violence Against Women in Upington.  Research socio-economic 

circumstances, data analysis, assessment, co-authored report. 

 

University of Johannesburg        South Africa 

Research into research outputs of academics working in the various departments of the university.  

Research socio-economic circumstances, data analysis, assessment, authored report. 

 

Human Resource and management training 
 

Various national companied       South Africa 

Developed and run various management courses such as, recruitment selection & placement; 

industrial relations / disciplinary hearings;  team building workshops;  multiculturalism workshop.

           1986-2007 

 

University of South Africa, Department of Industrial Psychology   South Africa 

Developed the performance development study guide for industrial psychology 3. 2000  

 

Authored Chapters in HR books        South Africa 

In Slabbert J.A. de Villiers, A.S. & Parker A (eds.).  Managing employment relations in South Africa.  

Teamwork within the world-class organisation.        2005 

In Muchinsky, P. M. Kriek, H. J. & Schreuder, A. M. G. Personnel Psychology 3rd Edition 

Chapter 9 – Human resource planning. 

Chapter 10 – The changing nature of work.       2005. 

In Rossouw, G. J. and van Vuuren, L.  Business Ethics - Made in Africa 4th Edition. 

Chapter 11 – Building Trust with Ethics.  

 

 

South African Management Development Institute (SAMDI) Democratic Republic of the Congo 

Developed a course on Strategic Human Resource Planning for SAMDI and the Democratic Republic 

of the Congo as well as trainer’s manuals for this course.    2006. 

 

Competition Tribunal         South Africa 

Developed a Performance Management System and Policy for the Competition Tribunal South Africa. 

           2006 
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PUBLICATIONS 

Bews, N. & Martins, N. 2002.  An evaluation of the facilitators of trustworthiness. SA Journal of 

Industrial Psychology. 28(4), 14-19. 

 

Bews, N. Martins, N. & von der Ohe, H. 2002.  Editorial. SA Journal of Industrial Psychology. 28(4), 1. 

 

Bews, N. & Rossouw, D. 2002. Contemporary organisational change and the importance of trust. SA 

Journal of Industrial Psychology. 28(4), 2-6. 

 

Bews, N. & Uys, T. 2002. The impact of organisational restructuring on perceptions of 

trustworthiness. SA Journal of Industrial Psychology. 28(4), 21-28. 

 

Bews, N & Rossouw, D. 2002. A role for business ethics in facilitating trustworthiness.  Journal of 

Business Ethics. 39: 377-390. 

 

Bews, N. 2009.  A matter of trust – Gaining the confidence of the public and client.  IAIA Newsletter 

Forthcoming (Spring 2009). 

 

Bews, N. 2009.  Does he who pays the bill call the shots?  Sitting astride client and public interest – 

the dilemma of maintaining credibility in impact assessments.  IAIA Newsletter Winter – 2009. 

 

Bews, N. 2002. Reducing your company’s risk of sexual harassment claims. HR Future. (2) 2 10-11. 

 

Bews, N. & Martins, N. von der Ohe, H. 2002.  Organisational change and trust: Experiences here and 

abroad.  Management Today, (18) 8 34-35. 

 

Martins, N. Bews, N. & von der Ohe, H. 2002. Organisational change and trust. Lessons from Europe 

and South African organisations. HR Future, (2)9 46-47. 

 

Rossouw, D. & Bews, N. 2002.  The importance of trust within a changing business environment.  

Management Today.  18(2) 26-27. 

 

Bews, N. 2001. You can put a value to trust in the new economy. HR Future, (1)1 48-49. 

 

Bews, N. 2001. Maintaining trust during organisational change. Management Today, (17) 2 36-39. 

 

Bews, N. 2001. Business ethics, trust and leadership: how does Africa fare? Management Today, (17) 

7 14-15. 

 

Rossouw, D & Bews, N. 2001. Trust is on the decline in the workplace, yet it’s vital for modern 

organisational success. People Dynamics. (18) 6 28-30. 

 



Curriculum Vitae Neville Bews 

 

  07/06 

Page 8 of 9 

Bews, N. & Uys, T. 2001. The effects of restructuring on organisational trust.  HR Future, (1)8 50-52. 

 

Rossouw, G. J. & Bews. N. F. 2010. Building Trust with Ethics. In Rossouw, G. J. and van Vuuren, L.  

Business Ethics - Made in Africa 4th Edition.  Cape Town: Oxford University Press. 

 

Bews N. 2005. Teamwork within the world-class organisation.  In Slabbert J.A. de Villiers, A.S. & 

Parker A (eds.). Managing employment relations in South Africa.  Durban : Butterworths. 

 

Bews, N. F. 2005. Human resource planning. In Muchinsky, P. M. Kriek, H. J. & Schreuder, A. M. G. 

2005. Personnel Psychology 3rd Edition. Cape Town; Oxford University Press. 

 

Bews, N. F. 2005.  The changing nature of work.  In Muchinsky, P. M. Kriek, H. J. & Schreuder, A. M. G. 

2005. Personnel Psychology 3rd Edition. Cape Town; Oxford University Press. 

 

Bews, N. F. 2005.  Chapter 9 & 13.  In Muchinsky, P. M. Kriek, H. J. & Schreuder, A. M. G. 2005. 

Instructor’s Manual. Personnel Psychology 3rd Edition. Cape Town; Oxford University Press. 

 

Bews, N. F., Schreuder, A. M. G. & Vosloo, S. E. 2000. Performance Development. Study guide for 

Industrial Psychology 3. Pretoria: University of South Africa. 

 

Uys, T. and Bews, N. 2003.  ''Not in my Backyard'': Challenges in the Social Impact Assessment of the 

Gautrain.  Department of Sociology Seminar, RAU.  23 May 2003. 

 

Bews, N. 2002. The value of trust in the new economy.  Industrial Relations Association of South 

Africa (Irasa).  Morning seminar 21 August 2002. 

 

Bews. N, 2002.  The issue of trust considered.  Knowledge Recourses seminar on Absenteeism.  The 

Gordon Institute of Business.  27 August 2002.  

 

Bews, N. & Uys, T. 2001. The impact of organisational trust on perceptions of trustworthiness. South 

African Sociological Association Conference. Pretoria. 

 

Bews, N. 2001. Business Trust, Ethics & Leadership:- Made in Africa.   International Management 

Today/Productivity Development Conference. Hosted by Productivity Development (Pty) Ltd & 

Management Today.  Best Knowledge in Leadership Practice Conference 23-24 July 2001. 

 

Bews, N. 2001. Charting new directions in leading organisational culture and climate change.  

Workplace Transformation and Organisational Renewal.  Hosted by The Renaissance Network. 

November 2001. 

 

Bews, N. 2000. Towards a model for trust. South African Sociological Association Conference. 

Saldanha. 
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Bews, N. 2003. ‘Social Impact Assessments, theory and practice juxtaposed – Experience from a 

South African rapid rail project.’  New Directions in Impact Assessment for Development: Methods 

and Practice Conference.  University of Manchester, Manchester, England. 

 

MEMBERSHIP OF PROFESSIONAL BODIES 

Member of South African Affiliate of the International Association for Impact Assessment (IAIAsa). 

Membership Number: 2399 

Registered on database for scientific peer review of iSimangaliso GEF project outputs 
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CURRICULUM VITAE 

 

ADRIAN JOHNSON 
 Profession Technologist  

Position in Firm Senior Technologist 

Area of Specialisation Traffic & Transportation Engineering 

Qualifications 
PrTechEng, BSc (Hons) (Applied Science: 
Transport Planning), BTech Civil 
Engineering 

Years of Experience 14 Years 

Years with Firm 2 Years 

 

SUMMARY OF EXPERIENCE 

Adrian Johnson is a Professional Technologist registered with ECSA (201570274). He joined  
JG Afrika (Pty)Ltd. in January 2017. Adrian holds a BSc(Hons) (Applied Sciences: Transportation 
Planning) degree from the University of Pretoria and a BTech degree in Civil Engineering from the Cape 
Peninsula University of Technology. He has more than 14 years of experience in a wide range of 
engineering projects. 

He has technical and professional skills in traffic impact studies, public transport planning, non-
motorised transport planning & design, data analysis of public transport systems, access management 
plans, quality control, project planning and implementation, geometric design, site supervision, 
transport assessments for renewable energy projects and road safety audits. 

PROFESSIONAL REGISTRATIONS & INSTITUTE MEMBERSHIPS 

PrTechEng - Engineering Council of South Africa, Registration No 201570274 

EDUCATION 

2004 - National Diploma (Civil) – Peninsula Technikon 
2006 - BTech (Civil) – Cape Peninsula University of Technology 
2011 -  BSc (Hon) (Applied Sciences: Transportation Planning) – University of Pretoria 

SPECIFIC EXPERIENCE 

JG Afrika (Pty) Ltd (Previously Jeffares & Green (Pty) Ltd) 

2017 – Date 
Position – Senior Technologist (Traffic and Transportation Engineering) 
 
Rondekop Windfarm Transport study for the proposed Kudusberg Windfarm near Sutherland, Northern 
Cape – Client: G7 Renewable Energies 
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Kudusberg Windfarm Transport study for the proposed Kudusberg Windfarm near Sutherland, Northern 
Cape – Client: G7 Renewable Energies 
 
Road Safety Audit for N2 Wild Coast Toll Road Projects, Eastern Cape & Natal, Client: Aurecon/Knight 
Piesold on behalf of SANRAL 
 
Traffic Risk Assessment for Kuruman Wind Energy Facility, Northern Cape. Client: CSIR  
 
Coega West Windfarm Transportation and Traffic Management Plan for the proposed Coega Windfarm 
in Coega, Port Elizabeth – Client: Electrawinds Coega 
 
Parking Audit of the Groenvallei area in Bellville – Client: City of Cape Town 
 
Road Safety Appraisals for the Mpumalanga Province – Client: Mpumalanga Provincial Government 
 
Transportation and Traffic Management Plan for the proposed Coega West Wind Energy Facility in Port 
Elizabeth – Client: Electrawinds Coega (Pty) Ltd 
 
Road Safety Appraisals for North Region of Cape Town – Client: Aurecon on behalf of City of Cape Town 
(TCT) 
 
Speed Limit Reviews for North Region of Cape Town – Client: Aurecon on behalf of City of Cape Town 
(TCT) 
 
Road Safety Audit for the Upgrade of N1 Section 4 Monument River – Client: Aurecon on behalf of 
SANRAL 
 
Road Safety Audit for the Upgrade of N2 Section 8 Knysna to Wittedrift – Client: SMEC on behalf of 
SANRAL 
 
Road Safety Audit for the Upgrade of N1 Section 16 Zandkraal to Winburg South – Client: SMEC on behalf 
of SANRAL 
 
Traffic and Road Safety Studies for the Improvement of N7 Section 2 and Section 3 (Rooidraai and 
Piekenierskloofpass) – Client: SANRAL  
 
Traffic Engineering Services for the Enkanini Informal Settlement, Kayamandi - Client: Stellenbosch 
Municipality 
 
Traffic Engineer for the Upgrade of a 150km Section of the National Route N2 from Kangela to Pongola 
in KwaZulu-Natal, Client: SANRAL 
 
GIBB (Pty) Ltd 

2014 – 2016 
Position – Technologist / Project Leader (Traffic and Transportation Engineering) 

 
Operational Support to the MyCiTi Integrated Rapid Transit System - Tasks included analysis of AFC 
data, generating monthly operations reports, analysis of passenger surveys, journey time runs, travel 
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time surveys, compilation of a MyCiTi Festive Season Report and compilation of reports for the Century 
City and V&A Waterfront stakeholders. Client: Transport for Cape Town. 
 

Technical Support to the MyCiTi Business Planning Department - A detailed route-by-route analysis, 
during peak and off-peak conditions to generate daily demand profiles, with a focus on identifying 
inefficiencies.  
Additional tasks included: 
◼ An assessment of profitability of routes based on patronage, revenue and operating costs; 

◼ Analysis of AFC data; 
◼ Comparison between the manual survey results and the Transportation Reporting System (TRS) 

data; 
◼ Analysis of the Free Token Card Promotion; 

◼ Route and bus optimisation; 
◼ Station and feeder stop utilization and 

◼ Assessment of Parking Tariffs for Managed Parking Bays within the City of Cape Town. 
Client: Transport for Cape Town. 
 

AFC Data Analysis - Data Analysis of AFC Data of the City of Tshwane’s A Re Yeng Bus Service.  
Client: Development Bank of Southern Africa. 

 
Ghana Transport Statues Quo Study - Transport Status Quo Study for the Greater Accra Regional Spatial 
Development Framework. Client: Government of Ghana: Ministry of Lands & Natural Resources. 
 

Botswana TIA – Transport Impact Assessment for the Mogoditshane- Kanye Road project in Botswana. 

Client: Republic of Botswana’s Ministry of Transport and Communications: Roads Department. 
 

Botswana Access Management Plan Transport Impact Assessment for the Mogoditshane- Kanye Road 

project in Botswana. Client: Republic of Botswana’s Ministry of Transport and Communications: Roads 
Department. 
 

MyCiTi SystemPlanning - Rationalisation of the GABS bus routes within the City of Cape Town.  
Client: Transport for Cape Town. 

 
Road Safety Master Plan - Compilation of a Road Safety Master Plan for Stellenbosch Municipality. 
Client: Stellenbosch Municipality. 
 

Constantia TIS - Transport Impact Statement and Parking Motivation for the proposed redevelopment  

of Erf 2134, Constantia. Client: High Constantia Properties. 
 

Top Yard TIA - Transport Impact Assessment for the Government Garage Precinct Plan (Top Yard).  
Client: PricewaterhouseCoopers (PWC). 
 
Boschendal TIA - Transport Impact Assessment for the development of Boschendal Village. 
Client: Boschendal (Pty)Ltd. 
 
Vergenoegd TIA - Transport Impact Assessment for the development of Portion 19 of Farm 653, 
Vergenoegd. Client: Headland Planners. 
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Tygerberg Hospital Traffic Status Quo Study - Traffic Status Quo Study for the Development Framework 

for the Tygerberg Hospital Site in Bellville. Client: City Think Space. 
 
Eerste River TIA - Transport Impact Assessment for Erf 5541, Eerste River. Client: Headland Planners 
 
BVi Consulting Engineers  

2013– 2014 
Position – Technologist (Transportation Engineering) 
 

Waaihoek Wind Energy Facility TIA - Transport Impact Assessment for the proposed construction of a  
Wind Energy Facility on Waaihoek Farm near Utrecht Town in Kwazulu-Natal. Client: Mainstream  
Renewable Power. 
 

Sere Wind Farm - Supervision of Bell Mouth Widening’s & Other Modifications along route B1, 2 And 3 
from Saldanha Port to Sere Wind Farm near Koekenaap. Client: Siemens. 
 

Slip lane Design for Windhoek Service Station - Geometric design of a slip lane to the existing Windhoek 
Fuel Centre, Windhoek, Namibia. Client: Multi Consult. 
 
 
Lafarge Industries 

2011– 2013 
Position – Quality Controller 
 

Responsible for the quality control at four ReadyMix concrete plants and the Tygerberg Quarry. 
◼ Design of new concrete mixes and optimisation of existing mix designs.       

◼ Assist client with technical matters and problem solving. 
◼ Compile technical reports. 

◼ Motivate, train and develop staff to ensure growth and succession. 
◼ Arrange and monitor staff schedules. 

◼ Conduct Quality training for field technicians, reps and batchers. 
◼ Statistical analysis of concrete results and monitoring product performance. 

 
Aurecon Mozambique 

2010– 2011 
Position – Roadworks Engineer (Site Supervision) 

 

Mozambique site supervision - Roadworks Engineer responsible for inspection of works and 
monitoring workmanship for the Construction of a 135km road from Montepuez to Ruaca in 

Northern Mozambique. Client: Administracao Nacional De Estradas (Mozambican Roads Authority) 
 
Aurecon South Africa 

2004– 2010 
Position – Technician/Technologist (Traffic and Transportation Engineering) 
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Kewtown site supervision - Resident Engineer for the Community Residential Units Programme Pilot 

Project in Kewtown. Client: City of Cape Town. 
 
N2 road design -   Vertical and horizontal alignment of the N2 from Coega to Colchester. 
Client: SANRAL. 
 

Western Cape Provincial Weighbridges -Resident Engineer on various projects involving the 

upgrading and expansion of the 9 Provincial Weighbridges in the Western Cape. Client: Provincial 
Administration: Western Cape.   
 

Traffic and Transport tasks - Various traffic counts, traffic data analysis and transport impact 
statements. Client: Various. 

CONTINUED PROFESSIONAL DEVELOPMENT 

Courses 

2007 - SAICE Flood estimation and Storm Water Drainage for Roads Course  
 
2008 - Certificate in Project Management 
 
2009 - SAICE Practical Geometric Design Course 
 
2011 - C&CI Concrete Technology 
 
2013 - Post graduate Courses – Financial Management and Asset Management 
  AutoCAD Civil 3D Training 
 
2014 - Leadership Training -Project Risk Training and Anti- Corruption and Integrity Management 
  Post graduate Courses – Strategic Operations Management and Project Management 
 
2015 - Leadership Training – Report Writing 
 
2016 - Leadership Training - Quality Management and Time Management   
 
2017 - Road Safety Auditor Course (SARF) 

PERSONAL DETAILS 

Nationality –  South African 
Date of Birth – 1984-05-31 
Domicile – Cape Town, South Africa 
 
Languages 
English – Very Good 
Afrikaans – Good  
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APPLICABLE LEGISLATION

Table 1: Applicable Legislation, Policies and/or Guidelines associated with the development of Hyperioin Solar Development 2

Legislation Applicable Requirements Relevant Authority Compliance Requirements

National Legislation

Constitution of the Republic of South

Africa (No. 108 of 1996)

In terms of Section 24, the State has an obligation to give

effect to the environmental right. The environmental right

states that:

“Everyone has the right –

» To an environment that is not harmful to their health or

well-being, and

» To have the environment protected, for the benefit of

present and future generations, through reasonable

legislative and other measures that:

∗ Prevent pollution and ecological degradation,

∗ Promote conservation, and

∗ Secure ecologically sustainable development and

use of natural resources while promoting justifiable

economic and social development.”

Applicable to all

authorities

There are no permitting requirements

associated with this Act. The application of

the Environmental Right however implies that

environmental impacts associated with

proposed developments are considered

separately and cumulatively. It is also

important to note that the “right to an

environment clause” includes the notion that

justifiable economic and social development

should be promoted, through the use of

natural resources and ecologically sustainable

development.

National Environmental Management

Act (No 107 of 1998) (NEMA)

The 2014 EIA Regulations have been promulgated in terms

of Chapter 5 of NEMA. Listed activities which may not

commence without EA are identified within the Listing

Notices (GNR 327, GNR 325 and GNR 324) which form part

of these Regulations (GNR 326).

In terms of Section 24(1) of NEMA, the potential impact on

the environment associated with these listed activities must

be assessed and reported on to the competent authority

charged by NEMA with granting of the relevant

environmental authorisation.

DEA – Competent

Authority

Northern Cape DENC –

Commenting Authority

The listed activities triggered by the proposed

project have been identified and are being

assessed as part of the EIA process currently

underway for the project. The Scoping and

EIA process will culminate in the submission of

a Final EIA Report to the competent and

commenting authority in support of the

application for EA.
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Legislation Applicable Requirements Relevant Authority Compliance Requirements

In terms of the Listing Notices (GNR 327, GNR 325 and GNR

324), a full Scoping and EIA Process is required to be

undertaken for the proposed project.

National Environmental Management

Act (No 107 of 1998) (NEMA)

In terms of the “Duty of Care and Remediation of

Environmental Damage” provision in Section 28(1) of

NEMA 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, or,

in so far as such harm to the environment is authorised by

law or cannot reasonably be avoided or stopped, to

minimise and rectify such pollution or degradation of the

environment.

In terms of NEMA, it is the legal duty of a project proponent

to consider a project holistically, and to consider the

cumulative effect of a variety of impacts.

DEA

Northern Cape DENC

While no permitting or licensing requirements

arise directly by virtue of the proposed project,

this section finds application during the EIA

Phase through the consideration of potential

cumulative, direct, and indirect impacts. It will

continue to apply throughout the life cycle of

the project.

Environment Conservation Act (No. 73 of

1989) (ECA)

The Noise Control Regulations in terms of Section 25 of the

ECA contain regulations applicable for the control of noise

in the Provinces of Limpopo, North West, Mpumalanga,

Northern Cape, Eastern Cape, and KwaZulu-Natal

Provinces.

The Noise Control Regulations cover the powers of a local

authority, general prohibitions, prohibitions of disturbing

noise, prohibitions of noise nuisance, use of measuring

instruments, exemptions, attachments, and penalties.

In terms of the Noise Control Regulations, no person shall

make, produce or cause a disturbing noise, or allow it to

be made, produced or caused by any person, machine,

device or apparatus or any combination thereof

DEA

Northern Cape DENC

Gamagara LM

Noise impacts are expected to be associated

with the construction phase of the project.

Provided that appropriate mitigation

measures are implemented, construction

noise is likely to present a significant intrusion

to the local community. There is therefore no

requirement for a noise permit in terms of the

legislation.
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Legislation Applicable Requirements Relevant Authority Compliance Requirements

(Regulation 04).

National Water Act (No. 36 of 1998)

(NWA)

A water use listed under Section 21 of the NWA must be

licensed with the Regional DWS, unless it is listed in

Schedule 1 of the NWA (i.e. is an existing lawful use), is

permissible under a GA, or if a responsible authority waives

the need for a licence.

Water use is defined broadly, and includes consumptive

and non-consumptive water uses, taking and storing

water, activities which reduce stream flow, waste

discharges and disposals, controlled activities (activities

which impact detrimentally on a water resource), altering

a watercourse, removing water found underground for

certain purposes, and recreation.

Consumptive water uses may include taking water from a

water resource (Section 21(a)), and storing water (Section

21(b)).

Non-consumptive water uses may include impeding or

diverting of flow in a watercourse (Section 21(c)), and

altering of bed, banks or characteristics of a watercourse

(Section 21(i)).

Regional DWS Although the development footprint of

Hyperioin Solar Development 2 avoids all

watercourses, the eastern boundary of the

solar field and internal access roads traverse a

500m buffer surrounding a depression

wetland. The impact on watercourses have

been assessed and are included in Appendix

F of the EIA Report.

In the event that water required for the

project is sourced from a borehole on-site

Section 21(a) of the NWA would be triggered,

and the project proponent would need to

apply for or Water Use License (WUL) or

register a General Authorisation (GA) with the

DWS.

Minerals and Petroleum Resources

Development Act (No. 28 of 2002)

(MPRDA)

In accordance with the provisions of the MPRDA a mining

permit is required in accordance with Section 27(6) of the

Act where a mineral in question is to be mined, including

the mining of materials from a borrow pit.

DMR Any person who wishes to apply for a mining

permit in accordance with Section 27(6) must

simultaneously apply for an Environmental

Authorisation in terms of NEMA. No borrow pits

are expected to be required for the

construction of the project, and as a result a

mining permit or EA is not required to be

obtained.

Section 53 of the MPRDA states that any person who In terms of Section 53 of the MPRDA approval
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Legislation Applicable Requirements Relevant Authority Compliance Requirements

intends to use the surface of any land in any way which

may be contrary to any object of the Act, or which is likely

to impede any such object must apply to the Minister for

approval in the prescribed manner.

is required from the Minister of Mineral

Resources to ensure that the proposed

development does not sterilise a mineral

resource that might occur on site.

National Environmental Management:

Air Quality Act (No. 39 of 2004)

(NEM:AQA)

The National Dust Control Regulations (GNR 827) published

under Section 32 of NEM:AQA prescribe the general

measures for the control of dust in all areas, and provide a

standard for acceptable dustfall rates for residential and

non-residential areas.

In accordance with the Regulations (GNR 827) any person

who conducts any activity in such a way as to give rise to

dust in quantities and concentrations that may exceed the

dustfall standard set out in Regulation 03 must, upon

receipt of a notice from the air quality officer, implement a

dustfall monitoring programme.

Any person who has exceeded the dustfall standard set

out in Regulation 03 must, within three months after

submission of the dustfall monitoring report, develop and

submit a dust management plan to the air quality officer

for approval.

Northern Cape DENC /

John Taolo Gaetsewe

DM

In the event that the project results in the

generation of excessive levels of dust the

possibility could exist that a dustfall monitoring

programme would be required for the project,

in which case dustfall monitoring results from

the dustfall monitoring programme would

need to be included in a dust monitoring

report, and a dust management plan would

need to be developed. However granted

that appropriate mitigation measures are

implemented, the proposed project is not

anticipated to result in significant dust

generation.

National Heritage Resources Act (No. 25

of 1999) (NHRA)

Section 07 of the NHRA stipulates assessment criteria and

categories of heritage resources according to their

significance.

Section 35 of the NHRA provides for the protection of all

archaeological and palaeontological sites, and

meteorites.

Section 36 of the NHRA provides for the conservation and

care of cemeteries and graves by SAHRA where this is not

SAHRA

Ngwao Boswa Kapa

Bokone (NBKB)

A full Heritage Impact Assessment (HIA) (with

field work) has been undertaken as part of the

EIA Phase (refer to Appendix I of this EIA

Report). Three heritage sites have been

identified within the 20m corridor for Access

Road Alternative 1. Construction within this

area is deemed acceptable.

Should a heritage resource be impacted

upon, a permit may be required from SAHRA
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Legislation Applicable Requirements Relevant Authority Compliance Requirements

the responsibility of any other authority.

Section 38 of the NHRA lists activities which require

developers or any person who intends to undertake a

listed activity to notify the responsible heritage resources

authority and furnish it with details regarding the location,

nature, and extent of the proposed development.

Section 44 of the NHRA requires the compilation of a

Conservation Management Plan as well as a permit from

SAHRA for the presentation of archaeological sites as part

of tourism attraction.

or Ngwao Boswa Kapa Bokone (NBKB) in

accordance with of Section 48 of the NHRA,

and the SAHRA Permit Regulations (GNR 668).

This will be determined once the final location

of the project and its associated infrastructure

within the project site has been determined.

National Environmental Management:

Biodiversity Act (No. 10 of 2004)

(NEM:BA)

Section 53 of NEM:BA provides for the MEC / Minister to

identify any process or activity in such a listed ecosystem

as a threatening process.

Three government notices have been published in terms of

Section 56(1) of NEM:BA as follows:

» Commencement of TOPS Regulations, 2007 (GNR 150).

» Lists of critically endangered, vulnerable and

protected species (GNR 151).

» TOPS Regulations (GNR 152).

It provides for listing threatened or protected ecosystems,

in one of four categories: critically endangered (CR),

endangered (EN), and vulnerable (VU) or protected. The

first national list of threatened terrestrial ecosystems has

been gazetted, together with supporting information on

the listing process including the purpose and rationale for

listing ecosystems, the criteria used to identify listed

ecosystems, the implications of listing ecosystems, and

DEA

Northern Cape DENC

Under NEM:BA, a permit would be required for

any activity which is of a nature that may

negatively impact on the survival of a listed

protected species.
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summary statistics and national maps of listed ecosystems

(NEM:BA: National list of ecosystems that are threatened

and in need of protection, (Government Gazette 37596,

GNR 324), 29 April 2014).

National Environmental Management:

Biodiversity Act (No. 10 of 2004)

(NEM:BA)

Chapter 5 of NEM:BA pertains to alien and invasive

species, and states that a person may not carry out a

restricted activity involving a specimen of an alien species

without a permit issued in terms of Chapter 7 of NEM:BA,

and that a permit may only be issued after a prescribed

assessment of risks and potential impacts on biodiversity is

carried out.

Applicable, and exempted alien and invasive species are

contained within the Alien and Invasive Species List (GNR

864).

DEA

Northern Cape DENC

Restricted Activities and the respective

requirements applicable to persons in control

of different categories of listed invasive

species are contained within the Alien and

Invasive Species Regulations (GNR 598)

published under NEM:BA, together with the

requirements of the Risk Assessment to be

undertaken.

Conservation of Agricultural Resources

Act (No. 43 of 1983) (CARA)

Section 05 of CARA provides for the prohibition of the

spreading of weeds.

Regulation 15 of GNR 1048 published under CARA provides

for the classification of categories of weeds and invader

plants, and restrictions in terms of where these species may

occur.

Regulation 15E of GNR 1048 published under CARA

provides requirement and methods to implement control

measures for different categories of alien and invasive

plant species.

DAFF CARA will find application throughout the life

cycle of the project. In this regard, soil erosion

prevention and soil conservation strategies

need to be developed and implemented. In

addition, a weed control and management

plan must be implemented.

The permission of DAFF will be required if the

Project requires the draining of vleis, marshes

or water sponges on land outside urban areas.

However this is not anticipated to be required

for the project.

In terms of Regulation 15E (GNR 1048) where

Category 1, 2 or 3 plants occur a land user is

required to control such plants by means of

one or more of the following methods:
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» Uprooting, felling, cutting or burning.

» Treatment with a weed killer that is

registered for use in connection with such

plants in accordance with the directions

for the use of such a weed killer.

» Biological control carried out in

accordance with the stipulations of the

Agricultural Pests Act (No. 36 of 1983), the

ECA and any other applicable legislation.

» Any other method of treatment

recognised by the executive officer that

has as its object the control of plants

concerned, subject to the provisions of

sub-regulation (4).

» A combination of one or more of the

methods prescribed, save that biological

control reserves and areas where

biological control agents are effective

shall not be disturbed by other control

methods to the extent that the agents are

destroyed or become ineffective.

National Forests Act (No. 84 of 1998)

(NFA)

According to this Act, the Minister may declare a tree,

group of trees, woodland or a species of trees as

protected. Notice of the List of Protected Tree Species

under the National Forests Act (No. 84 of 1998) was

published in GNR 734.

The prohibitions provide that “no person may cut,

damage, disturb, destroy or remove any protected tree, or

collect, remove, transport, export, purchase, sell, donate

or in any other manner acquire or dispose of any

DAFF A licence is required for the removal of

protected trees. It is therefore necessary to

conduct a survey that will determine the

number and relevant details pertaining to

protected tree species present on the project

site for the submission of relevant permits to

authorities prior to the disturbance of these

individuals.

The ecological specialist study undertaken as
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protected tree, except under a licence granted by the

Minister”.

part of the EIA Phase included a site visit

which allowed for the identification of any

protected tree species which may require a

license in terms of the NFA within the project

site (refer to Appendix D of this EIA Report). xx

Three NFA-protected tree species occur at the

site, Boscia albitrunca, Vachelia erioloba and

Vachelia haematoxylon. No Boscia albitrunca

were observed within the development

footprint.

National Veld and Forest Fire Act (No.

101 of 1998) (NVFFA)

Chapter 4 of the NVFFA places a duty on owners to

prepare and maintain firebreaks, the procedure in this

regard, and the role of adjoining owners and the fire

protection association. Provision is also made for the

making of firebreaks on the international boundary of the

Republic of South Africa. The applicant must ensure that

firebreaks are wide and long enough to have a

reasonable chance of preventing a veldfire from

spreading to or from neighbouring land, it does not cause

soil erosion, and it is reasonably free of inflammable

material capable of carrying a veldfire across it.

Chapter 5 of the Act places a duty on all owners to

acquire equipment and have available personnel to fight

fires. Every owner on whose land a veldfire may start or

burn or from whose land it may spread must have such

equipment, protective clothing and trained personnel for

extinguishing fires, and ensure that in his or her absence

responsible persons are present on or near his or her land

who, in the event of fire, will extinguish the fire or assist in

doing so, and take all reasonable steps to alert the owners

DAFF While no permitting or licensing requirements

arise from this legislation, this Act will be

applicable during the construction and

operation of the project, in terms of the

preparation and maintenance of firebreaks,

and the need to provide appropriate

equipment and personnel for firefighting

purposes.
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of adjoining land and the relevant fire protection

association, if any.

Hazardous Substances Act (No. 15 of

1973) (HAS)

This Act regulates the control of substances that may

cause injury, or ill health, or death due to their toxic,

corrosive, irritant, strongly sensitising or inflammable nature

or the generation of pressure thereby in certain instances

and for the control of certain electronic products. To

provide for the rating of such substances or products in

relation to the degree of danger, to provide for the

prohibition and control of the importation, manufacture,

sale, use, operation, modification, disposal or dumping of

such substances and products.

» Group I and II: Any substance or mixture of a

substance that might by reason of its toxic, corrosive

etc., nature or because it generates pressure through

decomposition, heat or other means, cause extreme

risk of injury etc., can be declared as Group I or Group

II substance

» Group IV: any electronic product, and

» Group V: any radioactive material.

The use, conveyance, or storage of any hazardous

substance (such as distillate fuel) is prohibited without an

appropriate license being in force.

Department of Health

(DoH)

It is necessary to identify and list all Group I, II,

III, and IV hazardous substances that may be

on site and in what operational context they

are used, stored or handled. If applicable, a

license would be required to be obtained

from the Department of Health (DoH).

National Environmental Management:

Waste Act (No. 59 of 2008) (NEM:WA)

The Minister may by notice in the Gazette publish a list of

waste management activities that have, or are likely to

have, a detrimental effect on the environment.

The Minister may amend the list by –

» Adding other waste management activities to the list.

DEA – hazardous waste

Northern Cape DENC –

general waste

No listed activities are triggered by the project

and therefore no Waste Management License

is required to be obtained. General and

hazardous waste handling, storage and

disposal will be required during construction

and operation. The National Norms and

Standards for the Storage of Waste (GNR 926)
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» Removing waste management activities from the list.

» Making other changes to the particulars on the list.

In terms of the Regulations published in terms of NEM:WA

(GNR 912), a BA or EIA is required to be undertaken for

identified listed activities.

Any person who stores waste must at least take steps,

unless otherwise provided by this Act, to ensure that:

» The containers in which any waste is stored, are intact

and not corroded or in

» Any other way rendered unlit for the safe storage of

waste.

» Adequate measures are taken to prevent accidental

spillage or leaking.

» The waste cannot be blown away.

» Nuisances such as odour, visual impacts and breeding

of vectors do not arise, and

» Pollution of the environment and harm to health are

prevented.

published under Section 7(1)(c) of NEM:WA

will need to be considered in this regard.

National Road Traffic Act (No. 93 of

1996) (NRTA)

The technical recommendations for highways (TRH 11):

“Draft Guidelines for Granting of Exemption Permits for the

Conveyance of Abnormal Loads and for other Events on

Public Roads” outline the rules and conditions which apply

to the transport of abnormal loads and vehicles on public

roads and the detailed procedures to be followed in

applying for exemption permits are described and

discussed.

Legal axle load limits and the restrictions imposed on

abnormally heavy loads are discussed in relation to the

SANRAL – national

roads

Northern Cape DoT

An abnormal load / vehicle permit may be

required to transport the various components

to site for construction. These include route

clearances and permits will be required for

vehicles carrying abnormally heavy or

abnormally dimensioned loads. Transport

vehicles exceeding the dimensional limitations

(length) of 22m. Depending on the trailer

configuration and height when loaded, some

of the substation components may not meet

specified dimensional limitations (height and



Hyperioin Solar Development 2
Environmental Management Programme (EMPr) April 2019

Applicable Legislation Page 11

Legislation Applicable Requirements Relevant Authority Compliance Requirements

damaging effect on road pavements, bridges, and

culverts.

The general conditions, limitations, and escort

requirements for abnormally dimensioned loads and

vehicles are also discussed and reference is made to

speed restrictions, power/mass ratio, mass distribution, and

general operating conditions for abnormal loads and

vehicles. Provision is also made for the granting of permits

for all other exemptions from the requirements of the

National Road Traffic Act and the relevant Regulations.

width).

Provincial Policies / Legislation

Northern Cape Nature Conservation Act

(Act No. 9 of 2009)

This Act provides for the sustainable utilisation of wild

animals, aquatic biota and plants; provides for the

implementation of the Convention on International Trade

in Endangered Species of Wild Fauna and Flora; provides

for offences and penalties for contravention of the Act;

provides for the appointment of nature conservators to

implement the provisions of the Act; and provides for the

issuing of permits and other authorisations. Amongst other

regulations, the following may apply to the current project:

» Boundary fences may not be altered in such a way as

to prevent wild animals from freely moving onto or off

of a property;

» Aquatic habitats may not be destroyed or damaged;

» The owner of land upon which an invasive species is

found (plant or animal) must take the necessary steps

to eradicate or destroy such species;

The Act provides lists of protected species for the Province.

Northern Cape

Department of

Environment and

Nature Conservation

(DENC).

A collection/destruction permit must be

obtained from Northern Cape Nature

Conservation for the removal of any

protected plant or animal species found on

site.

The Ecological Impact Assessment (Appendix

D) did not identify any species protected

under this Act within the development

footprint.
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CHANCE FOSSIL FINDS PROCEDURE

CHANCE FOSSIL FINDS PROCEDURE: HYPERION SOLAR DEVELOPMENT 2 PROJECT NEAR KATHU

Province & region: NORTHERN CAPE, Kuruman District

Responsible Heritage

Management Authority

SAHRA, 111 Harrington Street, Cape Town. PO Box 4637, Cape Town 8000, South Africa. Phone: +27 (0)21 462 4502. Fax: +27 (0)21 462 4509. Web:

www.sahra.org.za

Rock unit(s) Kalahari Group, consolidated older alluvial / pan / vlei deposits along the Vlermuisleegte

Potential fossils Bones, teeth, horn cores of mammals as well as calcretised burrows (e.g. termite nests, plant root and stem casts) , non-marine molluscs

ECO protocol

1. Once alerted to fossil occurrence(s): alert site foreman, stop work in area immediately (N.B. safety first!), safeguard site with security tape / fence

/ sand bags if necessary.

2. Record key data while fossil remains are still in situ:

• Accurate geographic location – describe and mark on site map / 1: 50 000 map / satellite image / aerial photo

• Context – describe position of fossils within stratigraphy (rock layering), depth below surface

• Photograph fossil(s) in situ with scale, from different angles, including images showing context (e.g. rock layering)

3. If feasible to leave fossils in situ:

• Alert Heritage Management

Authority and project

palaeontologist (if any) who will

advise on any necessary

mitigation

• Ensure fossil site remains

safeguarded until clearance is

given by the Heritage

Management Authority for work

to resume

3. If not feasible to leave fossils in situ (emergency procedure only):

• Carefully remove fossils, as far as possible still enclosed within the original sedimentary

matrix (e.g. entire block of fossiliferous rock)

• Photograph fossils against a plain, level background, with scale

• Carefully wrap fossils in several layers of newspaper / tissue paper / plastic bags

• Safeguard fossils together with locality and collection data (including collector and date) in

a box in a safe place for examination by a palaeontologist

• Alert Heritage Management Authority and project palaeontologist (if any) who will advise

on any necessary mitigation

4. If required by Heritage Management Authority, ensure that a suitably-qualified specialist palaeontologist is appointed as soon as possible by the

developer.

5. Implement any further mitigation measures proposed by the palaeontologist and Heritage Management Authority

Specialist palaeontologist

Record, describe and judiciously sample fossil remains together with relevant contextual data (stratigraphy / sedimentology / taphonomy). Ensure

that fossils are curated in an approved repository (e.g. museum / university / Council for Geoscience collection) together with full collection data.

Submit Palaeontological Mitigation report to Heritage Management Authority. Adhere to best international practice for palaeontological fieldwork

and Heritage Management Authority minimum standards.


