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PALAEONTOLOGICAL HERITAGE IMPACT STATEMENT 

 

The company INCA Vredendal Solar (Pty) Ltd (a subsidiary of INCA Energy) is proposing to 

establish a commercial photovoltaic solar energy facility as well as associated infrastructure on 

the Remainder of Farm 277 (Seekoigat) situated approximately 10 km northwest of Vredendal, 

Matsikama District Municipality, Western Cape.  

 

The study area for the proposed solar energy facility is underlain by a range of Late Caenozoic 

superficial deposits, most of which are of low palaeontological sensitivity. This applies 

especially to the Pleistocene to Recent wind-blown sands that mantle most of the study area. 

Alluvial gravels of possible Late Tertiary to Recent age are mapped just to the north of the 

study area and may underlie the aeolian cover sands there.  These sediments are considered 

to be of moderate palaeontological sensitivity since a variety of significant fossils (e.g. skeletal 

remains of mammals, petrified woods, calcified termitaria, possible sharks teeth) have been 

recorded from comparable alluvial deposits of the Quagga’s Kop Formation in the Knersvlake 

region around Vanrhynsdorp as well as near Vredendal. 

 

The overall impact significance of the proposed development is likely to be LOW because the 

study area is mantled by superficial sediments of low palaeontological sensitivity.  

Furthermore, extensive, deep excavations are unlikely to be involved in this sort of solar 

energy facility project. In terms of fossil heritage the proposed development does not present 

any fatal flaws and no no-go areas have been identified on palaeontological grounds. There are 

no recommendations for further palaeontological studies or specialist mitigation for this 

project, unless significant new fossil finds are made during construction. The following 

recommendations should be included within the EMP for this project: 

 

• The ECO responsible for the development should be aware of the possibility of 

important fossils being present or unearthed on site and should monitor all substantial 

excavations into fresh (i.e. unweathered)  sedimentary bedrock for fossil remains; 

• In the case of any significant fossil finds (e.g. vertebrate teeth, bones, burrows, 

petrified wood, calcretised termitaria) during construction, these should be safeguarded 

- preferably in situ - and reported by the ECO as soon as possible to the relevant 

heritage management authority (Heritage Western Cape) so that any appropriate 
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mitigation by a palaeontological specialist can be considered and implemented, at the 

developer’s expense. 

 

Should fossils be discovered before or during construction and reported by the responsible ECO 

to the responsible heritage management authority (HWC) for professional recording and 

collection, as recommended here, the overall impact significance of the project would be 

further reduced.  Residual negative impacts from any loss of fossil heritage would be partially 

offset by an improved palaeontological database as a direct result of appropriate mitigation.  

This is a positive outcome because any new, well-recorded and suitably curated fossil material 

from this palaeontologically under-recorded region would constitute a useful addition to our 

scientific understanding of the fossil heritage here. 

 

 

1. INTRODUCTION 

 

The company INCA Vredendal Solar (Pty) Ltd (a subsidiary of INCA Energy) is proposing to 

establish a commercial photovoltaic solar energy facility as well as associated infrastructure on 

the Remainder of Farm 277 (Seekoigat) situated approximately 10 km northwest of Vredendal, 

Matsikama District Municipality, Western Cape (Figs. 1, 2).   

 

The proposed solar energy facility will comprise an array of photovoltaic (PV) panels with a 

generating capacity of up to 30 MW. Associated infrastructure will include: 

 

• An on-site generator transformer and a small substation to facilitate the connection 

between the renewable energy facility and the Eskom electricity grid; 

• Foundations to support the PV panels;  

• Cabling between the project components, to be lain underground where practical;  

• An overhead power line (66kV) of ~1 km in length feeding into the Eskom electricity 

network at the existing Juno Substation; and 

• Internal access roads; and 

• A workshop area for maintenance and storage. 

 

The proposed development area overlies a variety of Late Caenozoic superficial sediments, 

some of which may contain fossil remains.  

 

The extent of the proposed development (over 5000 m2) falls within the requirements for a 

Heritage Impact Assessment (HIA) as required by Section 38 (Heritage Resources 

Management) of the South African Heritage Resources Act (Act No. 25 of 1999). The various 

categories of heritage resources recognised as part of the National Estate in Section 3 of the 

Heritage Resources Act include, among others: 

 

• geological sites of scientific or cultural importance 

• palaeontological sites 

• palaeontological objects and material, meteorites and rare geological specimens 
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Minimum standards for the palaeontological component of heritage impact assessment reports 

are currently being developed by SAHRA. The latest version of the SAHRA guidelines is dated 

May 2007.  

 

The present desktop report forms part of a comprehensive EIA of the proposed solar park 

project (National DEA application reference number 12/12/20/2178) that is being carried out 

on behalf of the client, INCA Vredendal Solar (Pty) Ltd, by Savannah Environmental (Pty) Ltd 

in order to identify any risks or threats to heritage resources and to propose appropriate 

mitigation and managements measures for incorporation into the EMP.  Contact details of the 

environmental practitioner are: 

 

Savannah Environmental (Pty) Ltd 

PO Box 148 

Sunninghill, 2157 

Tel: +2711 234-6621 

Fax: +2786 684 0547 

www.savannahSA.com 

 

 

2. APPROACH & METHODOLOGY 

 

2.1. Details of specialist 

 

Dr John Almond has an Honours Degree in Natural Sciences (Zoology) as well as a PhD in 

Palaeontology from the University of Cambridge, UK.  He has been awarded post-doctoral 

research fellowships at Cambridge University and in Germany, and has carried out 

palaeontological research in Europe, North America, the Middle East as well as North and 

South Africa.  For eight years he was a scientific officer (palaeontologist) for the Geological 

Survey / Council for Geoscience in the RSA.  His current palaeontological research focuses on 

fossil record of the Precambrian - Cambrian boundary and the Cape Supergroup of South 

Africa.  He has recently written palaeontological reviews for several 1: 250 000 geological 

maps published by the Council for Geoscience and has contributed educational material on 

fossils and evolution for new school textbooks in the RSA.  

 

Since 2002 Dr Almond has also carried out palaeontological impact assessments for 

developments and conservation areas in the Western, Eastern and Northern Cape, Free State 

and Mpumalanga under the aegis of his Cape Town-based company Natura Viva cc.  He is a 

long-standing member of the Archaeology, Palaeontology and Meteorites Committee for 

Heritage Western Cape (HWC) and an advisor on palaeontological conservation and 

management issues for the Palaeontological Society of South Africa (PSSA), HWC and SAHRA.  

He is currently compiling technical reports on the provincial palaeontological heritage of 

Western, Northern and Eastern Cape for SAHRA and HWC.  Dr Almond is an accredited 

member of PSSA and APHP (Association of Professional Heritage Practitioners – Western 

Cape).  
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2.2. General approach used for palaeontological impact desktop studies 

 

 

In preparing a palaeontological desktop study the potentially fossiliferous rock units (groups, 

formations etc) represented within the study area are determined from geological maps.  The 

known fossil heritage within each rock unit is inventoried from the published scientific 

literature, previous palaeontological impact studies in the same region, and the author’s field 

experience (Consultation with professional colleagues as well as examination of institutional 

fossil collections may play a role here, or later during the compilation of the final report).  This 

data is then used to assess the palaeontological sensitivity of each rock unit to development 

(Provisional tabulations of palaeontological sensitivity of all formations in the Western, Eastern 

and Northern Cape have already been compiled by J. Almond and colleagues; e.g. Almond & 

Pether 2008).  The likely impact of the proposed development on local fossil heritage is then 

determined on the basis of (1) the palaeontological sensitivity of the rock units concerned and 

(2) the nature of the development itself, most notably the extent of fresh bedrock excavation 

envisaged.   

 

When rock units of moderate to high palaeontological sensitivity are present within the 

development footprint, a field-based assessment by a professional palaeontologist is usually 

warranted.  Most detrimental impacts on palaeontological heritage occur during the 

construction phase when fossils may be disturbed, destroyed or permanently sealed-in during 

excavations and subsequent construction activity.  Where specialist palaeontological mitigation 

is recommended, this may take place before construction starts or during the construction 

phase while fresh, portentially fossiliferous bedrock is still exposed for study. Mitigation usually 

involves the judicious sampling, collection and recording of fossils as well as of relevant 

contextual data concerning the surrounding sedimentary matrix.  It should be emphasised 

that, provided appropriate mitigation is carried out, many developments involving bedrock 

excavation actually have a positive impact on our understanding of local palaeontological 

heritage.  Constructive collaboration between palaeontologists and developers should therefore 

be the expected norm. 

 

2.3. Terms of reference 

 

The scope of work for the present palaeontological heritage assessment report, as defined by 

Savannah Environmental (Pty) Ltd, is briefly as follows: 

 

• methodology 

• description of identified environmental issues 

• assessment of the significance of direct, indirect and cumulative impacts 

• description and comparative assessment of all alternatives 

• recommedations regarding practical mitigation measures for potentially significant 

impacts for inclusion in the EMP 

• indication of extent to which issue could be addressed by adoption of mitigation 

measures 

• description of any assumptions, uncertainties and gaps in knowledge 

• environmental impact statement 
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2.4. Information sources 

 

The information used in this fossil heritage screening study was based on the following: 

 

1.  A short project outline provided by Savannah Environmental (Pty) Ltd; 

 

2.  A review of the relevant scientific literature, including published geological maps and 

accompanying sheet explanations as well as recent palaeontological impact studies in the same 

region (notably Almond 2010, 2011a, 2011b); 

 

3. The author’s previous field experience with the formations concerned and their 

palaeontological heritage. 

 

 

2.5. Assumptions & limitations 

 

The accuracy and reliability of palaeontological specialist studies as components of heritage 

impact assessments are generally limited by the following constraints: 

 

1. Inadequate database for fossil heritage for much of the RSA, given the large size of the 

country and the small number of professional palaeontologists carrying out fieldwork 

here. Most development study areas have never been surveyed by a palaeontologist. 

 

2. Variable accuracy of geological maps which underpin these desktop studies.  For large 

areas of terrain these maps are largely based on aerial photographs alone, without 

ground-truthing.  The maps generally depict only significant (“mappable”) bedrock units 

as well as major areas of superficial “drift” deposits (alluvium, colluvium) but for most 

regions give little or no idea of the level of bedrock outcrop, depth of superficial cover 

(soil etc), degree of bedrock weathering or levels of small-scale tectonic deformation, 

such as cleavage.  All of these factors may have a major influence on the impact 

significance of a given development on fossil heritage and can only be reliably assessed 

in the field.  

 

3. Inadequate sheet explanations for geological maps, with little or no attention paid to 

palaeontological issues in many cases, including poor locality information; 

 

4. The extensive relevant palaeontological “grey literature” - in the form of unpublished 

university theses, impact studies and other reports (e.g. of commercial mining 

companies) - that is not readily available for desktop studies;  

 

5. Absence of a comprehensive computerized database of fossil collections in major RSA 

institutions which can be consulted for impact studies.  A Karoo fossil vertebrate 

database is now accessible for impact study work.  

 

In the case of palaeontological desktop studies without supporting field assessments these 

limitations may variously lead to either: 
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(a) underestimation of the palaeontological significance of a given study area due to ignorance 

of significant recorded or unrecorded fossils preserved there, or  

 

(b) overestimation of the palaeontological sensitivity of a study area, for example when 

originally rich fossil assemblages inferred from geological maps have in fact been destroyed by 

tectonism or weathering, or are buried beneath a thick mantle of unfossiliferous “drift” (soil, 

alluvium etc).   

 

Since most areas of the RSA have not been studied palaeontologically, a palaeontological 

desktop study usually entails inferring the presence of buried fossil heritage within the study 

area from relevant fossil data collected from similar or the same rock units elsewhere, 

sometimes at localities far away.  Where substantial exposures of bedrocks or potentially 

fossiliferous superficial sediments are present in the study area, the reliability of a 

palaeontological impact assessment may be significantly enhanced through field assessment 

by a professional palaeontologist.  

 

In the present case the main factors constraining the reliability of the assessment of fossil 

heritage within the development area are uncertainties concerning the age and distribution of 

the alluvial deposits mapped associated with the Holrivier / Olifants River drainage systems. It 

is possible that these potentially fossiliferous sediments underlie the aeolian cover sands within 

the study area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 (following page).   Map showing location (grey polygon) of the proposed Inca 

Energy Solar Energy Facility between Vredendal and Lutzville, Western Cape 

Province (Image kindly provided by Savannah Environmental (Pty) Ltd). 
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3. DESCRIPTION OF THE STUDY AREA 

 

3.1. Location and brief description of study area 

 

The study area (Remainder of Farm 277, Seekoigat ) for the proposed Inca Energy PV solar 

park some 10 km NW of Vredendal, Matzikama Municipality, Western Cape Province, is located 

in fairly flat-lying, sandy terrain -  a northern extension of the Sandveld region into southern 

Namaqualand - at c. 100 m amsl between the winding Olifants River to the south and its 

tributary the Holrivier just to the north (See Fig. 1 and satellite image, Fig. 2). The Sishen – 

Saldanha railway line runs just to the south and the R362 tar road between Vredendal and 

Lutzville is just over a kilometre to the west.   

 

 

 

 

 

 

Fig. 2.  Google Earth® satellite image of the region between Vredendal and Lutzville, 

southern Namaqualand showing location of the study area (Remainder of Farm 277, 

Seekoigat) for the Inca Energy solar energy facility (yellow polygon).  Quaternary to 

Recent aeolian sands covering the study area appear orange-brown.  Paler areas to 

the north are mantles with Quaternary to Recent alluvial deposits of the Holrivier / 

Olifants River drainage system, associated with dense subfossil termitaria (dots). 

 

 

Lutzville 

Olifantsrivier 

Holrivier 
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3.2. Geology of the study area 

 

The geology of the study area near Vredendal is shown on the 1: 250 000 geology map 3118 

Calvinia (Council for Geoscience, Pretoria; Fig. 3 herein).  A comprehensive sheet explanation 

for this map has been published by De Beer et al. (2002).  The older sheet explanation to the 

1: 125 000 geology sheet Doring Bay & Lambert’s Bay by Visser and Toerien (1971) is also 

relevant (but has not been seen by the author). 

 

According to the 1: 250 000 geology map (Fig. 3) and satellite images (Fig. 2) the study area 

of the proposed Inca Energy solar enegy facility is entirely mantled by superficial sediments of 

Late Caenozoic - i.e. Late Tertiary or Neogene to Recent - age.   

 

Most of the study area is covered by fine-grained aeolian sands (Q-s) that cover much of the 

coastal plain around Vredendal, where they are often underlain by older calcareous or loamy 

soils, and that appear distinctly orange on satellite images (Fig. 2). The reddish sands are 

derived from pale alluvial sands that were accumulated near the coast by the palaeo-Olifants 

River system and then blown inland by prevailing southwesterly winds. They are mainly of 

Pleistocene to Recent age.  Possible relict dune features are seen to the northeast of the study 

area. 

 

Older alluvial deposits (gravel, sand, silt, Qq) associated with the Holrivier are mapped just 

to the north and south of the study area (Fig. 3) and may well underlie the aeolian cover sands 

here at depth. They appear pale orange-buff on satellite images (Fig. 2) where a prominent 

spotted texture reflects the density of relict termitaria (termite mounds or heuweltjies) in this 

region. These alluvial sediments can be broadly assigned to the Quagga’s Kop Formation of 

Late Neogene to Quaternary (Pliocene – Pleistocene) age.  The gravelly, sandy and silty 

Quagga’s Kop deposits, which are partially cemented with gypsum, silica or ferruginous 

minerals in some areas, are interpreted as distal braided fluvial to alluvial plain sediments and 

often overlie deeply weathered basement rocks.  The Quagga’s Kop gravels are locally 

diamondiferous, and several diamond occurrences (DA) are mapped at around 100m amsl 

along the banks of the Holrivier to the northeast of the study area.   
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Fig. 3. Extract from 1: 250 000 geological map 3118 Calvinia (Council for Geoscience, 

Pretoria) showing location (black polygon, arrowed) of proposed Inca Energy Solar 

Energy Facility study area between Vredendal and Lutzville, Western Cape Province.  

Late Caenozoic rock units mapped within the broader study region include: 

Q-s (buff) = red aeolian (wind-blown) sand 

Qq (pale yellow) = gravel, sand and silt provisionally attributed to the Quagga’s Kop 

Formation 

DA (red) = diamond-bearing alluvial gravels   Gy = gypsum deposits 

 

 

4. PALAEONTOLOGICAL HERITAGE 

 

The main Late Caenozoic fossils mentioned in the Calvinia sheet explanation by De Beer et al. 

(2002) are calcretised subfossil termitaria (termite mounds or heuweltjies) that may be 

several thousand years old and reflect past, more pluvial (i.e. rainy) climatic episodes. Recent 

carbon dating gives dates in the range of 30-40 000 years BP for fossil termitaria in the West 

Coast region, i.e. preceding the last glacial maximum (Midgley et al. 2002, Potts et al. 2009 

and refs. therein).  These complex calcareous structures embedded within the Quagga’s Kop 

Formation have probably been mistaken in the past as fossil corals, while freshwater unionid 

bivalves have been erroneously taken to be marine mussel shells (ibid., p. 79, and Lamont 

1947). There are vague reports of Late Tertiary skeletal remains of terrestrial mammals within 

diamondiferous deposits of the Quagga’s Kop Formation, including the type area of the 

3 km 

N 
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formation north of Vanrhynsdorp (e.g. Hendy 1984, p. 88).  Lamont (1947) apparently 

recorded marine sharks teeth from the same area but this record seems unlikely, given the 

high elevation above sea level, and has not been confirmed (De Beer et al. 2002, p.79). The 

Late Tertiary Olifants River Gravels at Vredendal have yielded a range of silicified woods of 

tropical angiosperms that are referred to the Miocene Epoch (Bamford 1999). According to 

Visser and Toerien (1971) a remnant patch of marine deposits underlies the Quagga’s Kop 

Formation at the confluence of the Hol and Olifants Rivers between Vredendal and Lutzville 

(reference in De Beer et al. 2002, p. 79).  It is conceivable that patches of comparable marine 

sediments, perhaps fossiliferous, might also lie beneath the present study area situated just 6 

km further east-southeast,  but higher elevations here (100m amsl as opposed to 50m amsl at 

the Olifantsrivier / Holrivier confluence) may mitigate against this.  

 

The sparse fossil record of unconsolidated Quaternary wind-blown sands in southern Africa 

also includes calcretized rhizoliths (root casts), invertebrate burrows including termitaria, 

ostrich egg shells (Struthio) and shells of land snails such as Trigonephrus (Partridge et al. 

2006, Almond 2008a, Almond & Pether 2008).  Other fossil groups such as freshwater bivalves 

and gastropods (e.g. Corbula, Unio) and snails, ostracods (seed shrimps), charophytes 

(stonewort algae), diatoms (microscopic algae within siliceous shells) and stromatolites 

(laminated microbial limestones) are associated with local watercourses and pans.  Microfossils 

such as diatoms may be blown by wind into nearby dune sands. Underlying calcretes might 

also contain trace fossils such as rhizoliths, termite and other insect burrows, or even 

mammalian trackways.   

 

In conclusion, the Late Caenozoic “drift” deposits in the study area are generally of LOW 

overall palaeontological sensitivity (De Beer et al. 2002, Almond & Pether 2008, Almond 

2008a, b). Sparse mammalian bones, teeth and horn cores as well as remains of fish, 

amphibians, tortoises (or even crocodiles), petrified wood, freshwater molluscs and trace 

fossils may occasionally be expected in association with older alluvial sediments of the Holrivier 

system that may be buried subsurface within the proposed development area. Substantial 

deep excavations that might intersect these deposits are not envisaged during construction of 

the proposed solar energy facility, however.  

 

 

5. IDENTIFICATION & ASSESSMENT OF POTENTIAL IMPACTS ON 

PALAEONTOLOGICAL HERITAGE RESOURCES 

 

The proposed Inca Energy Solar Energy Facility near Vredendal is located in an area that is in 

part underlain by potentially fossiliferous sedimentary rocks of Late Caenozoic age, mainly 

alluvium, soils and wind-blown sands (Fig. 3).   

 

The construction phase of the solar energy facility will entail fresh excavations into the 

superficial sediment cover (soils, alluvium etc) and perhaps also into the underlying bedrock.  

These notably include shallow excavations for the solar panel foundations, buried cables 

(probably around 1m deep), new gravel roads with drainage trenches, and associated building 

infrastructure.  In addition, sizeable areas of bedrock may be sealed-in or sterilized by 
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infrastructure such as any ancillary buildings (e.g. administration building, warehouse) as well 

as the new gravel road system.   

 

All these developments may adversely affect fossil heritage at or near the surface within the 

study area by destroying, disturbing or permanently sealing-in fossils that are then no longer 

available for scientific research or other public good.  

 

Once constructed, the operational and decommissioning phases of the solar energy facility will 

not involve further adverse impacts on palaeontological heritage, however.   

 

The overall impact significance of the proposed development is likely to be LOW because: 

 

• Most of the study area is mantled by superficial sediments of low palaeontological 

sensitivity; 

• Extensive, deep excavations are unlikely to be involved in this sort of solar energy 

project. 

 

The inferred impact of the proposed solar energy development on local fossil heritage is 

analysed in Table 1 below, based on the system developed by Savannah Environmental (Pty) 

Ltd.  

 

In general, the destruction, damage or disturbance out of context of fossils preserved at the 

ground surface or below ground that may occur during construction represents a negative 

impact that is limited to the development footprint. Such impacts can usually be mitigated but 

cannot be fully rectified (i.e. permanent). Because of the generally sparse occurrence of fossils 

within superficial sediments concerned (aeolian sands, soil etc), the magnitude and probability 

of impacts are rated as low.   

 

As shown in Table 1, the overall impact significance of the construction phase of the proposed 

solar farm project is assessed as LOW (negative) without mitigation.  There are no fatal flaws 

in the development proposal as far as fossil heritage is concerned.   

 

It should be noted that, should fossils be discovered before or during construction and 

reported by the responsible ECO to the responsible heritage management authority (HWC) for 

professional recording and collection, as recommended here, the overall impact significance of 

the project would be further reduced.  Residual negative impacts from any loss of fossil 

heritage would be partially offset by an improved palaeontological database as a direct result 

of appropriate mitigation.  This is a positive outcome because any new, well-recorded and 

suitably curated fossil material from this palaeontologically under-recorded region would 

constitute a useful addition to our scientific understanding of the fossil heritage here. 

 

 

 

 

 



John E. Almond (2011)  Natura Viva cc 13 

Table 1: Assessment of impacts of the proposed Inca Energy Solar Energy Facility  

near Vredendal on fossil heritage resources during the construction phase of the 

development (N.B. Significant impacts are not anticipated during the operational and 

decommissioning phases). 

 

 

 

 

5. RECOMMENDED MITIGATION AND MANAGEMENT ACTIONS 

 

Given the inferred low impact significance of the proposed solar energy development, further 

palaeontological specialist studies or mitigation are not considered necessary for this project 

unless significant new fossil finds are made during construction. 

 

The following recommendations should be included within the EMP for this project: 

 

• The ECO responsible for the development should be aware of the possibility of 

important fossils being present or unearthed on site and should monitor all substantial 

excavations into fresh (i.e. unweathered)  sedimentary bedrock for fossil remains; 

• In the case of any significant fossil finds (e.g. vertebrate teeth, bones, burrows, 

petrified wood, calcretised termitaria) during construction, these should be safeguarded 

Nature of impact:  Disturbance, damage, destruction or sealing-in of fossil remains preserved 

on or beneath the ground surface within the development area, notably by excavations during 

the construction phase of the solar energy facility. 

 Without mitigation With mitigation 

Extent Local (1) Local (1) 

Duration Permanent (5) Permanent (5) 

Magnitude Low (4) Low (2) 

Probability Improbable (2) Improbable (2) 

Significance Low (20) Low (16) 

Status Negative Negative (loss of fossils) & 

positive (improved fossil 

database following mitigation) 

Reversibility Irreversible Irreversible 

Irreplaceable loss of 

resources? 

Yes (minor) Yes (minor) 

Can impacts be mitigated? Yes Yes.   

Mitigation:   

• Monitoring of all substantial excavations for fossil remains by ECO, with reporting of 

new finds to SAHRA and / or a professional palaeontologist for possible specialist 

mitigation (i.e. recording, judicious sampling of fossil material).   

Cumulative impacts:  Unknown (Insufficient data on local developments available). N.B. 

Several alternative energy projects have been proposed for the Vredendal area. 

Residual impacts: Partially offset by positive impacts resulting from mitigation (i.e. improved 

palaeontological database). 
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- preferably in situ - and reported by the ECO as soon as possible to the relevant 

heritage management authority (Heritage Western Cape) so that any appropriate 

mitigation by a palaeontological specialist can be considered and implemented, at the 

developer’s expense. 

Monitoring and mitigation measures for inclusion in the Environmental Management Plan for 

the proposed Vredendal solar energy facility are outlined below, according to the scheme 

developed by Savannah Environmental (Pty) Ltd.   

 

Note that the operational and decommissioning phases of the development are unlikely to 

have significant impacts on palaeontological heritage and no further recommendations are 

made in this regard. 

 

 

 

 OBJECTIVE: Reporting significant new fossil finds during construction, safeguarding and 

sampling of any scientifically important fossil material. 

 

 

 

 

 

Project 

component/s 

Installation of solar panels, access roads, underground cables and 

associated infrastructure during construction phase of solar energy facility 

Potential Impact Disturbance, damage, destruction or sealing-in of scientifically valuable 

fossil material embedded within sediments or weathered-out at ground 

surface  

Activity/risk 

source 

Extensive bedrock excavations and surface disturbance  

Mitigation: 

Target/Objective 

Reporting, recording, judicious sampling and curation of important fossil 

heritage within solar energy facility development footprint, to be achieved 

before completion of construction phase. 

Mitigation: Action/control Responsibility Timeframe 

1.  Monitoring of all new excavations 

for fossil material 

2. Reporting of significant finds to HWC 

& safeguarding of fossils 

ECO 

 

ECO 

During construction 

 

During construction 

2.  Recording and judicious sampling of 

representative, as well as any 

exceptional, fossil material from the 

development footprint 

Professional 

palaeontologist 

assisted by ECOs 

During construction phase, 

following alert from ECO, HWC 

3.  Curation of fossil specimens at an 

approved repository (e.g. museum) 

Professional 

palaeontologist 

Following mitigation 

4. Final technical report on 

palaeontological heritage within study 

area submitted to HWC 

Professional 

palaeontologist 

Following mitigation and 

preliminary analysis of fossil 

finds 
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5. RELEVANT LEGISLATIVE AND PERMIT REQUIREMENTS 

According to the National Heritage Resources Act (Act 25 of 1999, Sections 3 and 35) all 

geological sites of scientific or cultural importance, palaeontological sites, palaeontological 

objects and material, meteorites and rare geological specimens are regarded as part of the 

National Estate and are protected by law.   

According to Section 35 of the Act, no person may, without a permit issued by the responsible 

heritage resources authority: 

• destroy, damage, excavate, alter, deface or otherwise disturb any palaeontological site; 

• destroy, damage, excavate, remove from its original position, collect or own 

any palaeontological material or object; 

• trade in, sell for private gain, export or attempt to export from the Republic any 

category of palaeontological material or object; or 

• bring onto or use at a palaeontological site any excavation equipment or any equipment 

which assist in the detection or recovery of palaeontological material or objects. 

 

The extent of the proposed solar energy facility development (over 5000 m2) falls within the 

requirements for a Heritage Impact Assessment (HIA) as required by Section 38 (Heritage 

Resources Management) of the South African Heritage Resources Act (Act No. 25 of 1999).  

This specialist palaeontological study forms part of such a HIA and its conclusions and 

recommendations would need to be combined with those of other heritage specialists as an 

integrated heritage study. 

 

The palaeontologist concerned with any necessary mitigation work will need a valid fossil 

collection permit from SAHRA. All work would have to conform to international best practice for 

palaeontological fieldwork and the study (e.g. data recording fossil collection and curation, final 

report) should adhere as far as possible to the minimum standards for Phase 2 

palaeontological studies currently being developed by SAHRA. 
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I, John E. Almond, declare that I am an independent consultant and have no business, 
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application or appeal in respect of which I was appointed other than fair remuneration for work 

performed in connection with the activity, application or appeal. There are no circumstances 

that compromise the objectivity of my performing such work.   
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