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Declaration of Independence  

I, Elize Butler, declare that –  

General declaration: 

• I act as  the independent palaeontological specialis t in this  application 

• I will perform the work relating to the application in an objective manner, even if this  

results  in views  and findings  that are not favorable to the applicant 

• I declare that there are no circums tances  that may compromise my objectivity in 

performing such work; 

• I have expertise in conducting palaeontological impact as sessments , including 

knowledge of the Act, Regulations  and any guidelines  that have relevance to the 

proposed activity; 

• I will comply with the Act, Regulations , and all other applicable legis lation; 

• I will take into account, to the extent poss ible, the matters  lis ted in section 38 of the 

NHRA when preparing the application and any report relating to the application;  

• I have no, and will not engage in, conflicting interes ts  in the undertaking of the 

activity; 

• I undertake to disclose to the applicant and the competent authority all material 

information in my possess ion that reasonably has  or may have the potential of 

influencing - any decis ion to be taken with respect to the application by the 

competent authority; and - the objectivity of any report, plan, or document to be 

prepared by myself for submiss ion to the competent authority; 

• I will ensure that information containing all relevant facts  in respect of the 

application is  dis tributed or made available to interes ted and affected parties  and 

the public and that participation by interes ted and affected parties  is  facilita ted in 

such a  manner that a ll interes ted and affected parties  will be provided with a 

reasonable opportunity to participate and to provide comments  on documents  that 

are produced to support the application; 

• I will provide the competent authority with access  to all information at my disposal 

regarding the application, whether such information is  favorable to the applicant or 

not 

• All the particulars  furnished by me in this  form are true and correct;  

• I will perform all other obligations  as  expected a  palaeontological specialis t in terms 

of the Act and the cons titutions  of my affilia ted profess ional bodies ; and 
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The heritage impact as sessment report has  been compiled cons idering the National 

Environmental Management Act 1998 (NEMA) and Environmental Impact Regulations  2014 as  

amended, requirements  for specialis t reports , Appendix 6, as  indicated in the table below. 

Table 1: NEMA Table 

Requirements  of Appendix 6 –  GN R326 EIA 

 Regulations  of 7 April 2017 

The relevant 

section in the 

report 

Comment 

where not 

applicable. 

1.(1) (a) (i) Details  of the specialis t who prepared the 

report 

Page ii and 

Section 2 of 

Report –  

Contact details  

and company 

and Appendix B 

- 

(ii) The expertise of that person to compile a  

specialis t report including a  curriculum vita 

Section 2 –  

refer to 

Appendix B 

- 

(b) A declaration that the person is  independent in a  

form as  may be specified by the competent 

authority 

Page ii of the 

report 

- 

(c) An indication of the scope of, and the purpose for 

which, the report was  prepared 

Section 4 –  

Methods  and 

Terms  of 

Reference 

- 

(cA) An indication of the quality and age of base data  

used for the specialis t report 

Section 5 –  

Geological and 

Palaeontologica

l his tory 

- 

(cB) a  description of exis ting impacts  on the s ite, 

cumulative impacts  of the proposed development 

and levels  of acceptable change; 

Section 7  - 
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Requirements  of Appendix 6 –  GN R326 EIA 

 Regulations  of 7 April 2017 

The relevant 

section in the 

report 

Comment 

where not 

applicable. 

(d) The duration, date and season of the s ite 

inves tigation and the relevance of the season to 

the outcome of the as sessment 

Desktop 

Assessment 

 

(e) a  description of the methodology adopted in 

preparing the report or carrying out the 

specialised process  inclus ive of equipment and 

modelling used 

Section 4 

Approach and 

Methodology 

- 

(f) details  of an assessment of the specifically 

identified sens itivity of the s ite related to the 

proposed activity or activities  and its  as sociated 

s tructures  and infras tructure, inclus ive of a  s ite 

plan identifying s ite alternatives ; 

Section 1, and 7  

(g) An identification of any areas  to be avoided, 

including buffers  

Section 1 & 8  

(h) A map superimpos ing the activity including the 

as sociated s tructures  and infras tructure on the 

environmental sens itivities  of the s ite including 

areas  to be avoided, including buffers ; 

Section 5 –  

Geological and 

Palaeontologica

l his tory 

 

(i) A description of any assumptions  made and any 

uncertainties  or gaps  in knowledge;  

Section 4.1 –  

Assumptions  

and Limitation 

- 

(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 

Section 1 and 9  

(k) Any mitigation measures  for inclus ion in the EMPr Section 9   

(l) Any conditions  for inclus ion in the environmental 

authorisation 

Section 9  
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Requirements  of Appendix 6 –  GN R326 EIA 

 Regulations  of 7 April 2017 

The relevant 

section in the 

report 

Comment 

where not 

applicable. 

(m) Any monitoring requirements  for inclus ion in the 

EMPr or environmental authorisation 

Section 9  

(n)(i) A reasoned opinion as  to whether the 

proposed activity, activities  or portions  thereof 

should be authorised and 

Section 1 and 9  

(n)(iA) A reasoned opinion regarding the 

acceptability of the proposed activity or 

activities ; and 

 

(n)(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 

Section 1 and 9 - 

(o) A description of any consultation process  that 

was  undertaken during the course of carrying out 

the s tudy 

N/A Not 

applicable. A 

public 

consultation 

process  was  

handled as  

part of the 

Environmenta

l Impact 

Assessment 

(EIA) and 

Environmenta

l 

Management 

Plan (EMP) 

process . 
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Requirements  of Appendix 6 –  GN R326 EIA 

 Regulations  of 7 April 2017 

The relevant 

section in the 

report 

Comment 

where not 

applicable. 

(p) A summary and copies  of any comments  that 

were received during any consultation process  

N/A Not 

applicable. To 

date, no 

comments  

regarding 

heritage 

resources  

that require 

input from a 

specialis t 

have been 

raised. 

(q) Any other information reques ted by the 

competent authority.  

N/A Not 

applicable. 

(2) Where a  government notice by the Minis ter provides  

for any protocol or minimum information requirement to 

be applied to a  specialis t report, the requirements  as  

indicated in such notice will apply. 

Section 3 

compliance 

with SAHRA 

guidelines  
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EXECUTIVE SUMMARY 

Banzai Environmental was  appointed by PGS Heritage to conduct the Palaeontological Desktop 

Assessment (PDA) to as sess  the 40MW photovoltaic plant across  s ites  2B, 3B, 3C, 4B and 5B 

associated with the Tubatse Ferrochrome plant, Steelpoort, Fetakgomo Tubatse Local 

Municipality, Limpopo Province. Under the National Environmental Management Act, no 107 of 

1998 (NEMA) and to comply with the National Heritage Resources  Act (No 25 of 1999, s ection 

38) (NHRA), this  PDA is  necessary to confirm if foss il material could potentially be present in the 

planned development area, to evaluate the potential impact of the proposed development on the 

Palaeontological Heritage and to mitigate poss ible damage to foss il resources .  

 

The proposed development is  underlain by Quaternary alluvium and scree while the south and 

south eas tern margins  is  underlain by the Magaliesberg Formation of the Pretoria  Group 

(Transvaal Supergroup).  The PalaeoMap of the South African Heritage Resources  Information 

Sys tem (SAHRIS) indicates  that the Palaeontological Sens itivity of the superficial depos its  is  

Low, while that of the potentially foss iliferous  Magaliesberg Formation is  High (Almond and 

Pether, 2009; Almond et al., 2013). In the Geotechnical report of the Limpopo Province, 

Groenewald et a l (2014) indicates  that the superficial depos its  are of Low Palaeontological 

Sens itivity while that of the Magaliesberg Formation is  High. Palaeontological Sens itivity 

generated by the DFFE National Environmental Web-Based Screening Tool indicates  a  small 

portion of High Palaeontological Sens itivity while the majority of the s tudy area is  underlain by 

sediments  with a  Medium Sens itivity. Updated geology (2014, Council for Geosciences ) 

indicates  that the s tudy area is  underlain by alluvium, colluvium, eluvium and gravel. 

Based on desktop research it is  concluded that foss il heritage of scientific and conservational 

interes t in the PV footprint is  relatively rare. A Moderate Palaeontological Significance has  been 

allocated for the cons truction phase of the PV development pre-mitigation and a  very low 

s ignificance pos t mitigation. The cons truction phase will be the only development phase 

impacting Palaeontological Heritage and no s ignificant impacts  are expected to impact the 

Operational and Decommiss ioning phases . As  the No-Go Alternative cons iders  the option of ‘do 

nothing’ and maintaining the s tatus  quo, it will have a  Neutral impact on the Palaeontological 

Heritage of the development. The Cumulative impacts  of the PV development near Steelpoort is  

cons idered to be medium pre- mitigation and Low pos t mitigation and falls  within the acceptable 

limits  for the project. It is  therefore cons idered that the proposed development will not lead to 

damaging impacts  on the palaeontological resources  of the area. The cons truction of the 

development may thus  be permitted in its  whole extent, as  the development footprint is  not 

cons idered sens itive in terms  of palaeontological resources . It is  consequently recommended 

that no further palaeontological heritage s tudies , ground truthing and/or specialis t mitigation are 

required pending the discovery of newly discovered foss ils .  
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Recommendations :  

• The ECO for this  project mus t be informed that the Magaliesberg Formation has  a  High 

Palaeontological Sens itivity. 

• If Palaeontological Heritage is  uncovered during surface clearing and excavations  the 

Chance find Protocol attached should be implemented immediately. Foss il discoveries  

ought to be protected and the ECO/s ite manager mus t report to South African Heritage 

Resources  Agency (SAHRA) (Contact details : SAHRA, 111 Harrington Street, Cape 

Town. PO Box 4637, Cape Town 8000, South Africa. Tel: 021 462 4502. Fax: +27 (0)21 

462 4509. Web: www.sahra.org.za) so that mitigation (recording and collection) can be 

carried out.   

• Preceding any collection of foss il material, the specialis t would need to apply for a  

collection permit from SAHRA. Foss il material mus t be curated in an accredited 

collection (museum or univers ity collection), while all fieldwork and reports  should meet 

the minimum s tandards  for palaeontological impact s tudies  sugges ted by SAHRA. 

  

http://www.sahra.org.za/
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1 INTRODUCTION 

PGS Heritage (Pty) Ltd (PGS) was  commiss ioned by Royal HaskoningDHV (Pty) Ltd to conduct 

the Heritage Impact Asses sment for the 40MW photovoltaic plant across  s ites  2B, 3B, 3C, 4B 

and 5B associated with the Tubatse FerroChrome (TFC) plant, Steelpoort, Fetakgomo Tubatse 

Local Municipality, Limpopo. Banzai Environmental (Pty) Ltd (Banzai) was  in turn appointed to 

conduct the Palaeontological Desktop (PDA) assessment for the project. 

 

1.1 Site  Locality 
 

The project s ite is  located within the Fetakgomo Local Municipality of the Sekhukhune Dis trict 

Municipality in Limpopo Province. The locations  are in and around Steelpoort1 (Figure 1-2). 

1.1.1 Site Description 

The application area is  located on the remainder of the farm Goudmyn 337KT and has  a  footprint 

s ize of roughly 59ha1 (Figure 1-2). 

1.2 Technical Description 

Sites  2B, 3B, 3C, 4B and 5B will be as sessed for the placement of PV infras tructure: 

 

Table 2: Site Information 

Site  Number Size (ha) Farm Details  

2B 47,49 Goudmyn 337 KT Ptn 00001 & Ptn 00010 

3B 2,37 Goudmyn 337KT Ptn 0000 

3C 1,71 Goudmyn 337 KT Ptn 00000 

4B 5,52 Goudmyn 337 KT Ptn 00000 

5B 2,14 Goudmyn 337 KT Ptn 00000 & Ptn 00006 

 

The PV plant will cons is t of the following infras tructure presented below. Note that the below 

may be revised at a  la ter s tage when the concept des ign is  available, and there will be sharing of 

infras tructure with the firs t phase i.e. previous ly authorised Sites  2, 3,4 and 5. 

 Solar PV panels  that will be able to deliver the required 40MW output to the Samancor 

grid; 

 Inverters  that convert direct current (DC) generated by the PV modules  into alternating 

current (AC) to be exported to the Samancor electrical grid; 
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 Trans former/  s  that raises  the sys tem AC low voltage to medium voltage. The 

trans former converts  the voltage of the electricity generated by the PV panels  to the 

correct voltage for delivery to the TFC Plant; 

 Trans former subs tation; and 

 Ins trumentation and Control cons is ting of hardware and software for remote plant 

monitoring and operation of the facility. 

 

Associated infras tructure includes : 

 Mounting s tructures  for the solar panels  in a  fixed tilt of rotating tracking configuration; 

 Cabling between the s tructures , to be lain underground where practical; 

 New 33kV overhead powerlines  between the various  s ites  and the Tubatse Eas t and -

Wes t subs tation buildings ; 

 Local subs tation and trans former yard at each PV s ite; 

 Containerized switchgear s ubs tation at Tubatse Eas t and -Wes t MV subs tations  for 

connecting to the Tubatse subs tation busbars ;  

 Water provis ion infras tructure (i.e. pipeline/  s , s torage tank/  s , etc.) for PV panel cleaning; 

 Battery Energy Storage Sys tem (BESS); and 

 Internal access  roads  (typically 6m) roads  will be cons tructed, but exis ting roads  will be 

used as  far as  poss ible), fencing (approximately 3m in height), gates  and access  

control1. 

 
1 Information provided by PGS 
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2 QUALIFICATIONS AND EXPERIENCE OF THE AUTHOR 

 This  s tudy has  been conducted by Mrs  Elize Butler. She has  conducted approximately 500 

palaeontological impact as sessments  for developm ents  in the Free State, KwaZulu-Natal, 

Eas tern, and Northern Cape, Northwes t, Gauteng, Limpopo, and Mpumalanga. She has  an MSc 

(cum laude) in Zoology (specializing in Palaeontology) from the Univers ity of the Free State, 

South Africa and has  been working in Palaeontology for more than thirty years . She has  

experience in locating, collecting, and curating foss ils . She has  been a  member of the 

Palaeontological Society of South Africa (PSSA) s ince 2006 and has  been conducting PIAs  s ince 

2014. 
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Figure 1: Regional locality of the proposed Tubatse PV Plant near Steelpoort in Limpopo Province. 

. 



 Tubatse PV in Limpopo Province  
 

BANZAI ENVIRONMENTAL (PTY) LTD. 
Reg No. 2015/332235/07 |     Page 5 of 56 
 
 

  

Figure 2: Locality Map of the propos ed Tubats e PV Plant near Steelpoort in Limpopo Province. 
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3 LEGISLATION 

National Heritage Resources  Act (25 of 1999) 

Cultural Heritage in South Africa, includes  all heritage resources , is  protected by the National 

Heritage Resources  Act (Act 25 of 1999) (NHRA). Heritage resources  as  defined in Section 3 of 

the Act include “all objects  recovered from the soil or waters  of South Africa, including 

archaeological and palaeontological objects  and material, meteorites  and rare geological 

s pecimens ”.  

 

The identification, evaluation and assessment of any cultural heritage s ite, artefact or finds  in the 

South African context is  required and governed by the following legis lation: 

 

 National Environmental Management Act (NEMA) Act 107 of 1998 

 National Heritage Resources  Act (NHRA) Act 25 of 1999 

 Minerals  and Petroleum Resources  Development Act (MPRDA) Act 28 of 2002  

 Notice 648 of the Governm ent Gazette 45421- general requirements  for undertaking an 

initia l s ite sens itivity verification where no specific as sessment protocol has  been 

identified. 

 

The next section in each Act is  directly applicable to the identification, as sessment, and 

evaluation of cultural heritage resources . 

GNR 982 (Government Gazette 38282, 14 December 2014) promulgated under the National 

Environmental Management Act (NEMA) Act 107 of 1998 

 Bas ic Assessment Report (BAR) –  Regulations  19 and 23  

 Environmental Impacts  Assessment (EIA) –  Regulation 23 

 Environmental Scoping Report (ESR) –  Regulation 21 

 Environmental Management Programme (EMPr) –  Regulations  19 and 23 

 

National Heritage Resources  Act (NHRA) Act 25 of 1999 

 Protection of Heritage Resources  –  Sections  34 to 36 

 Heritage Resources  Management –  Section 38 

 

MPRDA Regulations  of 2014 

Environmental reports  to be compiled for application of mining right –  Regulation 48 

 Contents  of scoping report –  Regulation 49 

 Contents  of environmental impact as sessment report –  Regulation 50 

 Environmental management programme –  Regulation 51 

 Environmental management plan –  Regulation 52 
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The NEMA (No 107 of 1998) s tates  that an integrated EMP should (23:2 (b)) “…identify, predict 

and evaluate the actual and potential impact on the environment, socio-economic conditions  and 

cultural heritage”.  

 

In agreement with legis lative requirements , EIA rating s tandards  as  well as  SAHRA policies  the 

following comprehens ive and legally compatible PIA report have been compiled. 

 

Palaeontological heritage is  exceptional and non-renewable and is  protected by the NHRA. 

Palaeontological resources  and may not be unearthed, broken moved, or des troyed by any 

development without prior as sessment and without a  permit from the relevant heritage 

resources  authority as  per section 35 of the NHRA. 

 

This  Palaeontological Impact as sessment forms  part of the Heritage Impact Assessment (HIA) 

and adhere to the conditions  of the Act. According to Section 38 (1), an HIA is  required to as sess  

any potential impacts  to palaeontological heritage within the development footprint where: 

 

 the cons truction of a  road, wall, power line, pipeline, canal or other s imilar form of linear 

development or barrier exceeding 300 m in length.  

  the cons truction of a  bridge or s imilar s tructure exceeding 50 m in length.  

  any development or other activity which will change the character of a  s ite— 

 (Exceeding 5 000 m 2 in extent; or  

 involving three or more exis ting erven or subdivis ions  thereof; or  

 involving three or more erven or divis ions  thereof which have been consolidated within 

the pas t five years ; or  

 the cos ts  of which will exceed a  sum set in terms  of regulations  by SAHRA or a  provincial 

heritage resources  authority   

 the re-zoning of a  s ite exceeding 10 000 m² in extent.  

 or any other category of development provided for in regulations  by SAHRA or a  

Provincial heritage resources  authority. 

4 METHODS AND TERMS OF REFERENCE 

 This  s tudy forms  part of the Heritage Im pact Assessment Report. According to the “SAHRA APM 

Guidelines : Minimum Standards  for the Archaeological and Palaeontological Components  of 

Impact Asses sment Reports” the purpose of the PIA is : 1) to identify the palaeontological 

importance of the rock formations  in the footprint; 2) to evaluate the palaeontological magnitude 

of the formations ; 3) to clarify the im pact on foss il heritage; and 4) to sugges t how the developer 

might protect and les sen poss ible damage to foss il heritage.  
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The palaeontological s tatus  of each rock section is  calculated as  well as  the poss ible impact of 

the development on foss il heritage by a) the palaeontological importance of the rocks , b) the type 

of development and c) the quantity of bedrock removed. 

All poss ible information is  consulted to compile a  scoping report, and this  includes  the following: 

Provis ional DFFE Screening Tool, SAHRIS Palaeosens itivity map, all Palaeontological Impact 

Assessment reports  in the same area; aerial photos  and Google Earth images , topographical and 

geological maps  as  well as  scientific articles  of specimens  from the development area and 

Assemblage Zones . 

When the development footprint has  a  moderate to high palaeontological sens itivity a  field-

based assessment is  neces sary. The desktop and the field survey of the exposed rock determine 

the impact s ignificance of the planned development and recommendations  for further s tudies  

or mitigation are made. Des tructive impacts  on palaeontological heritage usually only occur 

during the cons truction phase while the excavations  will change the current topography and 

des truct or permanently seal-in foss ils  a t or below the ground surface. Foss il Heritage will then 

no longer be access ible for scientific research. 

During a  s ite inves tigation the palaeontologis t does  not only survey the development but also 

tries  to determine the dens ity and divers ity of foss ils  in the development area. This  is  confirmed 

by examining representative exposures  of foss iliferous  rocks  (sedimentary rocks  contain foss il 

heritage whereas  igneous  and metamorphic rocks  are mos tly unfoss iliferous ). Rock exposures  

that are inves tigated usually contains  a  large portion of the s tratigraphic unit, can be accessed 

eas ily and comprise of unweathered (fresh) exposed rock. These exposures  may be natural 

(rocky outcrops  in s tream or river banks , cliffs , dongas ) but could also be artificial (quarries , open 

building excavations  and even railway and road cuttings ). It is  common practice for 

palaeontologis t to log well-preserved foss ils  (GPS, and s tratigraphic data) during field 

as sessment s tudies . 

Mitigation usually precedes  cons truction or may occur during cons truction when potentially 

foss iliferous  bedrock is  exposed. Mitigation comprises  the collection and recording of foss ils . 

Preceding excavation of any foss ils , a  permit from SAHRA mus t be obtained and the material 

will have to be housed in a  permitted ins titution. When mitigation is  applied correctly, a  pos itive 

impact is  poss ible as  knowledge of local palaeontological heritage may be increased. 

The terms  of reference of a  PIA are as  follows : 

General Requirements : 

 Adherence to the content requirements  for specialis t reports  in accordance with 

Appendix 6 of the EIA Regulations  2014, as  amended;  

 Adherence to all applicable bes t practice recommendations , appropriate legis lation and 

authority requirements ; 
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 Submit a  comprehens ive overview of all appropriate legis lation, guidelines ; 

 Description of the proposed project and provide information regarding the developer and 

consultant who commiss ioned the s tudy,  

 Description and location of the proposed development and provide geological and 

topographical maps  

 Provide palaeontological and geological his tory of the affected area.  

 Identification of sens itive areas  to be avoided (providing shapefiles /kmls ) in the 

proposed development; 

 Evaluation of the s ignificance of the planned development during the Pre-cons truction, 

Cons truction, Operation, Decommiss ioning Phases  and Cumulative impacts . Potential 

impacts  should be rated in terms  of the direct, indirect and cumulative: 

a . Direct impacts  are impacts  that are caused directly by the activity and generally 

occur at the same time and at the place of the activity.  

b. Indirect impacts  of an activity are indirect or induced changes  that may occur 

as  a  result of the activity. 

c. Cumulative impacts  are impacts  that result from the incremental impact of the 

proposed activity on a  common resource when added to the impacts  of other 

pas t, present or reasonably foreseeable future activities .  

 Fair as sessment of alternatives  (infras tructure alternatives  have been provided): 

 Recommend mitigation measures  to minimise the impact of the proposed development; 

and 

 Implications  of specialis t findings  for the proposed development (such as  permits , 

licenses  etc). 

 

4.1 Assumptions  and Limitations  
  

The focal point of geological maps  is  the geology of the area and the sheet explanations  of the 

Geological Maps  were not meant to focus  on palaeontological heritage. Many inaccess ible 

regions  of South Africa have never been reviewed by palaeontologis ts  and data is  generally 

based on aerial photographs  alone. Locality and geological information of museums  and 

univers ities  databases  have not been kept up to date or data  collected in the pas t have not always  

been accurately documented.  

 

Comparable Assemblage Zones  in other areas  is  a lso used to provide information on the 

exis tence of foss ils  in an area which has  not documented in the pas t. When us ing s imilar 
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Assemblage Zones  and geological formations  for Des ktop s tudies  it is  generally as sumed that 

exposed foss il heritage is  present within the footprint. A field-assessment will thus  improve the 

accuracy of the desktop assessment. 

 

5 GEOLOGICAL AND PALAEONTOLOGICAL HISTORY 

 The proposed Tubatse PV Plant near Steelpoort in Limpopo Province is  depicted on the 1:250 

000 Pilgrim’s  Res t 2430 Geological map (1986) (Council of Geoscience, Pretoria) (Figure 3; Table 

4). The proposed developm ent is  underlain by Quaternary (Q, yellow) alluvium and scree while 

the south and south eas tern margins  is  underlain by the Magaliesberg Formation (purple with 

red/black dots ) of the Pretoria  Group (Transvaal Supergroup).  The PalaeoMap of the South 

African Heritage Resources  Information Sys tem (SAHRIS) indicates  that the Palaeontological 

Sens itivity of the superficial depos its  is  Low (blue), while that of the potentially foss iliferous  

Magaliesberg Formation is  High (orange) (Figure 4, Table 5; Almond and Pether, 2009; Almond 

et al., 2013). The Geotechnical report of the Limpopo Province, Groenewald et a l (2014) described 

these sediments  as  “Alluvial depos its  as sociated with recent water courses  of main rivers  and 

s treams . These sediments  are presently not well s tudied and records  of foss il occurrences  are 

mainly as sociated with archaeological reportsaeolian sand, a lluvium, colluvium, spring tufa 

(calcareous ) and s inter (s iliceous ), lake depos its , peats , pedocretes  or duricrus ts  (calcrete, 

ferricrete), soils  and gravel (diamondiferous  in places”. Palaeontological Sens itivity generated by 

the DFFE National Environmental Web-Based Screening Tool indicates  a  small portion of High 

Palaeontological Sens itivity while the majority of the s tudy area is  underlain by sediments  with a 

Medium Sens itivity (Figure 5-6). Updated geology (2014, Council for Geosciences ) indicates  that 

the s tudy area is  underlain by alluvium, colluvium, eluvium and gravel (n-qg) (Figure 7). 

The Quaternary superficial depos its  are the younges t geological depos its  formed during the 

mos t recent period of geological time (approximately 2.6 million years  ago to present). Mos t of 

the superficial depos its  are unconsolidated sediments  and cons is t of gravel, s and, s ilt, and clay.  

The Quaternary depos its  are important due to the palaeoclimatic changes  that are reflected in 

the different geological formations  (Hunter et a l., 2006). During climate fluctuations  in the 

Cenozoic Era mos t geomorphologic features  where formed (Maud, 2012). Barnosky (2005) 

indicated that various  warming and cooling events  occurred in the Cenozoic but s tates  that 

climatic changes  during the Quaternary Period, specifically the las t 1.8 Ma, were the mos t dras tic 

relative to all climate variations  in the pas t. These climate variations  were both drier and wetter 

than the present and resulted in changes  in river flow patterns , sedimentation processes  and 

vegetation variation (Tooth et a l., 2004). 

 
Pedogenic limes tone depos its  is  up to 10 meters  thick and may displace or replace near-surface 

bedrocks . Netterberg (1978, 1980) revived the South African calcretes  and found that the 
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calcretes  comprise of glaebular calcrete (with separate nodules ), hardpan calcrete that contain 

solid limes tone and honeycomb calcrete (fus ing with glaebules ). These calcretes  are locally 

conglomeratic with clas ts  of exotic pebbles  and reworked calcretes . 

These sediments  could contain mammalian teeth, bones  and horn corns , reptile s keletons  and 

fragments  of os trich eggs . Microfoss ils , non-marine mollusc shells  are also known from 

Quaternary depos its . Plant material such as  foliage, wood, pollens , and peats  are recovered as  

well as  trace foss ils  like vertebrate tracks , termite and insect burrows , termitaria  (termite heaps /  

mounds ) as  well as  rhizoliths  (root cas ts ). Reworked Stone Age artifacts  (Plio-Pleis tocene) have 

been found in Quaternary alluvium. The Palaeontological Sens itivity of these superficial 

sediments  are Low. 

The Precambrian Transvaal Supergroup is  approximately 2550-2050 Ma years  old (Bekker et a l. 

2008; Catuneanu et a l 1999),) (Late Archaean to Early Proterozoic) and is  about 15 km thick. This  

Supergroup cons is ts  of s edimentary, volcanic and unmetamorphosed clas tic rocks . The 

sands tone dominated Magaliesberg Formation overlies  the mudrocks  of the Silverton 

Formation, and in turn the Silverton Formation overlies  the sands tone dominated Daspoort 

Formation. The Silverton Formation is  a  lithologically varied, mudrock-dominated sequence that 

was  depos ited on an offshore shelf a long the borders  of the Kaapvaal Craton (Eriksson et a l. 

2002, 2009). Volcanic ash-rich intervals  are common as  well as  minor beds  of carbonate and 

chert. Sands tones  become more regular in the upper part of the sequence and was  depos ited 

under shallower conditions . In the eas tern part of the Pretoria  Bas in, the Machadodorp Member 

lies  in the middle of the Silverton Formation and is  represented by a  conspicuous  interval of 

volcanic rocks  (including agglomerates  basaltic lavas  as  well as  tuffs ). The presence the volcanic 

pillow lavas  and water-lain tuffs  indicates  that they were formed beneath the sea. The deep-

water Silverton mudrocks  were depos ited in high sea levels  and was  followed by shallowing 

fluvial and deltaic sands tones  in low sea levels  of the overlying Magaliesberg Formation.  

The Magaliesberg Formation is  characterised by a  regress ive sandy shoreline defined by braid-

delta  and high energy tidal fla ts  (Erikssen et a l., 2006). The Magaliesberg Formation is  known for 

microbial mat s tructures  (des iccated mats  sometimes  resemble trace foss ils ) (Groenewald et al 

2014). 
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Figure 3. Extract of the 1:250 000 Pilgrim’s  Res t Geological map 2430 (1986) (Council of Geoscience, Pretoria) indicates  that the s tudy area is  underlain by 

Quaternary alluvium and scree as  well as  the Magaliesberg Formation (Pretoria Group, Transvaal Supergroup).
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Table 3: Legend to the 1:250 000 Pilgrim’s  Res t 2430 Geological map (1986) (Council of Geoscience, Pretoria) 
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Figure 4: Extract of the SAHRIS PalaeoMap map (Council of Geosciences ) indicates  that the s tudy area near Steelpoort in the Limpopo Province is  underlain with 

sediments  with a Low (blue) and High (orange) Palaeontological Sens itivity. 
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Table 4: Palaeontological Sens itivity according to the SAHRIS PalaeoMap (Almond et al, 2013; SAHRIS 

webs ite 

Colour Sens itivity Required Action 

RED VERY HIGH Field as s es s ment and protocol for finds  is  required 

ORANGE/YELLOW HIGH Des ktop s tudy is  required and bas ed on the outcome 

of the des ktop s tudy; a fie ld as s es s ment is  likely 

GREEN MODERATE Des ktop s tudy is  required 

BLUE LOW No palaeontological s tudies  are  required however a  

protocol for finds  is  required 

GREY INSIGNIFICANT/ ZERO No palaeontological s tudies  are required 

WHITE/ CLEAR UNKNOWN Thes e areas  will require a  minimum of a  des ktop 

s tudy. As  more information comes  to light, SAHRA will 

continue to populate the map. 
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Figure 5:Palaeontological Sens itivity generated by the DFFE National Environmental Web-Based Screening 

Tool indicates  a small portion of High Palaeontological Sens itivity while the majority of the s tudy area is  

underlain by sediments  with a Medium Sens itivity - Site 2B 
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Figure 6: Palaeontological Sens itivity generated by the DFFE National Environmental Web-Based 

Screening Tool indicates  a  Medium Palaeontological Sens itivity - Site 3B-5B 
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Figure 7: Updated Geology (2014, Council of Geosciences , Pretoria) indicates  that the proposed s tudy area 

is  underlain by alluvium, colluvium, eluvium and Gravel (n-qg). These sediments  are underlain by the 

Pretoria Group, Transvaal Supergroup. 
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6 ADDITIONAL INFORMATION CONSULTED 

In compiling this  report the following sources  were consulted:  

 Geological map 1:100 000, Geology of the Republic of South Africa (Visser 1984)  

 A Google Earth map with polygons  of the proposed development was  obtained from PGS. 

 1:250 000 Pilgrim’s  Res t 2430 (1986) Geological map (1996) (Council of Geoscience, Pretoria) 

 Updated (2014) geology produced by the Council of Geosciences , Pretoria . 

7 ASSESSMENT METHODOLOGY 

 

Site Occurrence Severity Impact 

Impact Probability of 
occurrence 

Duration of 
occurrence 

Scale/extent of 
impact 

Magnitude 
(severity) of 

impact 

SP Rating 

Loss of fossil 
Heritage Low Permanent Site only High Moderate 

Pre-mitigation 2 5 1 8 34 
Loss of fossil 
Heritage Low Permanent Site only Minor Low 

Post-mitigation 2 5 1 2 16 
 

SP (significance points) = (magnitude + duration + scale) x probability 

 

8 FINDINGS AND RECOMMENDATIONS 

The proposed development is  underlain by Quaternary alluvium and scree while the south and south 

eas tern margins  is  underlain by the Magaliesberg Formation of the Pretoria Group (Transvaal 

Supergroup).  The PalaeoMap of the South African Heritage Resources  Information Sys tem (SAHRIS) 

indicates  that the Palaeontological Sens itivity of the superficial depos its  is  Low, while that of the 

potentially foss iliferous  Magaliesberg Formation is  High (Almond and Pether, 2009; Almond et al., 2013). 

In the Geotechnical report of the Limpopo Province, Groenewald et a l (2014) indicates  that the superficial 

depos its  is  of Low Palaeontological Sens itivity while that of the Magaliesberg Formation is  High. 

Palaeontological Sens itivity generated by the DFFE National Environmental Web-Based Screening Tool 

indicates  a  small portion of High Palaeontological Sens itivity while the majority of the s tudy area is  

underlain by sediments  with a  Medium Sens itivity. Updated geology (2014, Council for Geosciences ) 

indicates  that the s tudy area is  underlain by alluvium, colluvium, eluvium and gravel. 

Based on desktop research it is  concluded that foss il heritage of scientific and conservational interes t in 

the PV footprint is  relatively rare. A Moderate Palaeontological Significance has  been allocated for the 
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cons truction phase of the PV development pre-mitigation and a  very low s ignificance pos t mitigation. 

The cons truction phase will be the only development phase impacting Palaeontological Heritage and no 

s ignificant impacts  are expected to impact the Operational and Decommiss ioning phases . As  the No-Go 

Alternative cons iders  the option of ‘do nothing’ and maintaining the s tatus  quo, it will have a  Neutral 

impact on the Palaeontological Heritage of the development. The Cumulative impacts  of the PV 

development near Steelpoort is  cons idered to be medium pre- mitigation and Low pos t mitigation and 

falls  within the acceptable limits  for the project. It is  therefore cons idered that the proposed development 

will not lead to damaging impacts  on the palaeontological resources  of the area. The cons truction of the 

development may thus  be permitted in its  whole extent, as  the development footprint is  not cons idered 

sens itive in terms  of palaeontological resources . It is  consequently recommended that no further 

palaeontological heritage s tudies , ground truthing and/ or specialis t mitigation are required pending the 

discovery of newly discovered foss ils .  

Recommendations :  

• The ECO for this  project mus t be informed that the Magaliesberg Formation has  a  High 

Palaeontological Sens itivity. 

• If Palaeontological Heritage is  uncovered during surface clearing and excavations  the Chance 

find Protocol attached should be implemented immediately. Foss il discoveries  ought to be 

protected and the ECO/s ite manager mus t report to South African Heritage Resources  Agency 

(SAHRA) (Contact details : SAHRA, 111 Harrington Street, Cape Town. PO Box 4637, Cape Town 

8000, South Africa. Tel: 021 462 4502. Fax: +27 (0)21 462 4509. Web: www.sahra.org.za) so that 

mitigation (recording and collection) can be carried out.   

• Preceding any collection of foss il material, the specialis t would need to apply for a  collection 

permit from SAHRA. Foss il material mus t be curated in an accredited collection (museum or 

univers ity collection), while all fieldwork and reports  should meet the minimum s tandards  for 

palaeontological impact s tudies  sugges ted by SAHRA. 

. 

9 CHANCE FINDS PROTOCOL 

The following procedure will only be followed if foss ils  are uncovered during the excavation phase of the 

development. 

 

9.1 Legis lation 
Cultural Heritage in South Africa (includes  all heritage resources ) is  protected by the National Heritage 

Resources  Act (Act No 25 of 1999) (NHRA).  According to Section 3 of the Act, a ll Heritage resources  

http://www.sahra.org.za/
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include “all objects  recovered from the soil or waters  of South Africa, including archaeological and 

palaeontological objects  and material, meteorites  and rare geological specimens ”.  

 

Palaeontological heritage is  unique and non-renewable and is  protected by the NHRA and are the property 

of the State. It is  thus  the respons ibility of the State to manage and conserve fos s ils  on behalf of the 

citizens  of South Africa. Palaeontological resources  may not be excavated, broken, moved, or des troyed 

by any development without prior as sessment and without a  permit from the relevant heritage resources  

authority as  per section 35 of the NHRA. 

 

A foss il is  the naturally preserved remains  (or traces  thereof) of plants  or animals  embedded in rock. 

These organisms  lived millions  of years  ago. Foss ils  are extremely rare and irreplaceable. By s tudying 

foss ils , it is  poss ible to determine the environmental conditions  that exis ted in a  specific geographical 

area millions  of years  ago. 

 

This  informational document is  intended for workmen and foremen on cons truction s ites . It describes  

the actions  to be taken when mining or cons truction activities  accidentally uncovers  foss il material.  

 

It is  the respons ibility of the Environmental Site Officer (ESO) or s ite manager of the project to train the 

workmen and foremen in the procedure to follow when a foss il is  accidentally uncovered. In the absence 

of the ESO, a  member of the s taff mus t be appointed to be respons ible for the proper implementation of 

the chance find protocol as  not to compromise the conservation of foss il material. 

 

9.2 Chance Find Procedure 
• If a  chance find is  made the person respons ible for the find mus t immediately s top working and 

all work that could impact that finding mus t cease in the immediate vicinity of the find. 

• The person who made the find mus t immediately report the find to his /her direct supervisor 

which in turn mus t report the find to his /her manager and the ESO or s ite manager. The ESO or 

s ite manager mus t report the find to the relevant Heritage Agency (South African Heritage 

Research Agency, SAHRA). (Contact details : SAHRA, 111 Harrington Street, Cape Town. PO Box 

4637, Cape Town 8000, South Africa. Tel: 021 462 4502. Fax: +27 (0)21 462 4509. Web: 

www.sahra.org.za). The information to the Heritage Agency mus t include photographs  of the 

find, from various  angles , as  well as  the GPS co-ordinates . 

• A preliminary report mus t be submitted to the Heritage Agency within 24 hours  of the find and 

mus t include the following: 1) date of the find; 2) a  description of the discovery and a  3) 

description of the foss il and its  context (depth and pos ition of the foss il), GPS co-ordinates .  

http://www.sahra.org.za/
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• Photographs  (the more the better) of the discovery mus t be of high quality, in focus , 

accompanied by a  scale. It is  a lso important to have photographs  of the vertical section (s ide) 

where the foss il was  found. 

• Upon receipt of the preliminary report, the Heritage Agency will inform the ESO (or s ite manager) 

whether a  rescue excavation or rescue collection by a  palaeontologis t is  necessary.  

• The s ite mus t be secured to protect it from any further damage. No attempt should be made to 

remove material from their environment. The exposed finds  mus t be s tabilized and covered by 

a  plas tic sheet or sand bags . The Heritage agency will a lso be able to advise on the mos t suitable 

method of protection of the find. 

• If the foss il cannot be s tabilized the foss il may be collected with extreme care by the ESO. Foss ils  

finds  mus t be s tored in tis sue paper and in an appropriate box while due care must be taken to 

remove all foss il material from the rescue s ite. 

• Once the Heritage Agency has  is sued the written authorization, the developer may continue with 

the development on the affected area.  

10 BIBLIOGRAPHY 

BARNOSKY, A.D. 2005. Effects  of Quaternary Climatic Change on Speciation in Mammals . J ournal of 
Mammalian Evolution. 12:247-264 
BEKKER, A. et a l. 2008. Fractionation between inorganic and organic carbon during the Lomagundi (2.22-
2.1 Ga) carbon isotope excurs ion. Earth and Planetary Science Letters  271, 278-291.  

BOSCH, P. & ERIKSSON, P. 2008. A note on two occurrences  of inferred microbial mat features  preserved 
in the c. 2.1 Ga Magaliesberg Formation (Pretoria  Group, Transvaal Supergroup) sands tones , near 
Pretoria , South Africa. South African J ournal of Geology 111, 251-262.  

BOUSMAN, C.B. et a l. 1988. Palaeoenvironmental implications  of Late Pleis tocene and Holocene valley 
fills  in Blydefontein Bas in, Noupoort, C.P., South Africa. Palaeoecology of Africa 19: 43-67.  

BRINK, J .S. & ROSSOUW, L. 2000. New trial excavations  at the Cornelia-Uitzoek type locality. Navors inge 
van die Nas ionale Museum Bloemfontein 16, 141-156.  

BRINK, J .S. 1987. The archaeozoology of Florisbad, Orange Free State. Memoirs  van die Nas ionale 
Museum 24, 151 pp.  

BRINK, J .S. 2012. The pos t-1.0 Ma  evolution of la rge m am m al endem is m  in s outhern Africa  in rela tion 
to Eas t Africa  and s ubs equent biogeographic is ola tion of the Cape coas ta l region. Quaternary 
International vol. 279– 280: 69. 
BRINK, J .S. 2016. Faunal evidence for m id- and la te  Quaterna ry environm enta l change in s outhern 
Africa . In: Knight, J . and Grab, S.W. (eds ) Quaternary environmental change in s outhern Africa: phys ical 
and human dimens ions . Cam bridge Univers ity Pres s , pp. 286-307  
BRINK, J .S. et a l. 1995. A new find of Megalotragus  pris cus  (Alcephalini, Bovidae) from the Central Karoo, 
South Africa. Palaeontologia africana 32: 17-22. 21 J ohn E. Almond (2013) Natura Viva cc  

BRINK, J .S., BERGER, L.R., CHURCHILL, S.E. 1999. Mammalian Foss ils  from Eros ional Gullies  (Dongas ) 
In the Doring River Drainage, Central Free State Province, South Africa, pp. 79-90. In: Becker, C., Manhart, 
H., Peters , J ., Schibler, J . (eds ), His toria Animalium ex Ossibus . Beiträge zur Paläoanatomie, Archäologie, 



 Tubatse PV in Limpopo Province  
  

BANZAI ENVIRONMENTAL (PTY) LTD. 
Reg No. 2015/332235/07 |     Page 23 of 56 
 

Ägyptologie, Ethnologie und Geschichte der Tiermedizin: Fes tschrift für Angela Von Den Driesch zum 65. 
Geburts tag. Rahden/Wes tf.: Verlag Marie Leidorf GmbH. 
BUTTON, A. 1973. A regional s tudy of the s tratigraphy and development of the Transvaal Bas in in the 
eas tern and northeas tern Transvaal. Unpublished PhD thes is , Univers ity of the Witwaters rand, 
J ohannesburg, 352 pp. 

BUTTON, A. 1986. The Transvaal Sub-bas in of the Transvaal Sequence. Mineral depos its  of Southern 
Africa (Anhaeusser, C.R. & Maske, S. Eds .), 811-817.  

 BUTTON. A. 1974. Low-potash pillow basalts  in the Pretoria  group, Transvaal Supergroup. Transactions  
of the Geological Society of South Africa 77, 99-104.  

CATUNEANU, O. & ERIKSSON, P.G. 1999. The sequence s tratigraphic concept and the Precambrian rock 
record: an example from the 2-7 –  2.1 Ga Transvaal Supergroup, Kaapvaal craton. Precambrian Research 
97, 215-251.  

CAWTHORN, R.G., EALES, H.V., WALRAVEN, F., UKEN, R. & WATKEYS, M.K. 2006. The Bushveld Complex. 
In: J ohnson. M.R., Anhaeusser, C.R. & Thomas , R.J . (eds .) The geology of South Africa, pp. 261-281. 
Geological Society of South Africa, J ohannesburg & the Council for Geoscience, Pretoria .  

CHURCHILL, S.E. et a l. 2000. Erfkroon: a  new Floris ian foss il locality from fluvial contexts  in the wes tern 
Free State, South Africa. South African J ournal of Science 96: 161-163. EALES, H.V. 2001. A firs t 
introduction to the geology of the Bushveld Complex and those aspects  of South African geology that 
relate to it, 84 pp. Council for Geoscience, Pretoria . ERIKSSON, P.G. 1999. Pretoria  Group. SA Committee 
for Stratigraphy. Catalogue of South African lithos tratigraphic units  6, 29- 32. Council for Geoscience, 
Pretoria .  

DE RUITER, DARRYL J .; BROPHY, J ULIET K.; LEWIS, PATRICK J .; KENNEDY, ALICIA M.; STIDHAM, 
THOMAS A.; CARLSON, KEELY B.; HANCOX, P. J OHN. 2010. Preliminary inves tigation of the Matjhabeng, 
a Pliocene foss il locality in the Free State of South Africa. http:/ / hdl.handle.net10539/13821  
DE WIT, M.C.J ., MARSHALL, T.R. & PARTRIDGE, T.C. 2000. Fluvial depos its  and drainage evolution. In: 
Partridge, T.C. & Maud, R.R. (Eds .) The Cenozoic of southern Africa, pp.55-72. Oxford Univers ity Press , 
Oxford.  
Dingle, R.V., Siesser, W.G. & Newton, A.R. 1983. Mesozoic and Tertiary geology of southern Africa. viii + 
375 pp. Balkema, Rotterdam.  
ERIKSSON, P.G., ALTERMANN, W. & HARTZER, F.J . 2006. The Transvaal Supergroup and its  precursors . 
In: J ohnson, M.R., Anhaeusser, C.R. & Thomas , R.J . (Eds .) The geology of South Africa, pp. 237-260. 
Geological Society of South Africa, Marshalltown.  

ERIKSSON, P.G., ALTERMANN, W., EBERHARDT, L., AREND-HEIDBRINCK, S. & BUMBY, A.J . 2002. 
Palaeoproterozoic epeiric sea palaeoenvironments : the Silverton Formation (Pretoria  Group, Transvaal 
Supergroup), South Africa. In: Altermann, W. & Corcoran, P.L. (Eds .) Precambrian sedimentary 
environments : a  modern approach to ancient depos itional sys tems . International Association of 
Sedimentologis ts  Special Publication 33, 351-367. Blackwell Publishing Ltd, Oxford.  

ERIKSSON, P.G., HATTINGH, P.J . & ALTERMANN, W. 1995. An overview of the geology of the Transvaal 
Sequence and Bushveld Complex, South Africa. Mineralium Depos ita  30, 98-111.  

ERIKSSON, P.G., PORADA, H., BANERJ EE, S., BOUOUGRI, E., SARKAR, S. & BUMBY, A.J . 2007. Mat-
des truction features . In: Schieber, J ., Bose, P.K., Eriksson, P.G., Banerjee, S., Sarkar, S., Altermann, W. and 
Catuneanu, O. (Eds .) Atlas  of microbial mat features  preserved within the clas tic rock record, p. 76-105. 
Elsevier. 22 J ohn E. Almond (2013) Natura Viva cc  

ERIKSSON, P.G., RAUTENBACH, C.J . de W., WRIGHT, D.T., BUMBY, A.J ., CATUNEANU, O., MOSTERT, P. 
& VAN DER NEUT, M. 2009. Poss ible evidence for episodic epeiric marine and fluvial sedimentation (and 
implications  for palaeoclimatic conditions ), c. 2.3-1.8 Ga, Kaapvaal craton, South Africa. 
Palaeogeography, Palaeoclimatology, Palaeoecology 273, 153-173.  



 Tubatse PV in Limpopo Province  
  

BANZAI ENVIRONMENTAL (PTY) LTD. 
Reg No. 2015/332235/07 |     Page 24 of 56 
 

ERIKSSON, P.G., SCHRIEBER, U.M. & VAN DER NEUT, M. 1991. A review of the sedimentology of the Early 
Proterozoic Pretoria  Group, Transvaal Sequence, South Africa: implications  for tectonic setting. J ournal 
of African Earth Sciences  (and the Middle Eas t) 13, 107-119.  

ERIKSSON, P.G., SCHWEITZER, J .K., BOSCH, P.J .A., SCHREIBER, U.M., VAN DEVENTER, J .L. & HATTON, 
C.J . 1993. The Transvaal Sequence: an overview. J ournal of African Earth Sciences  (and the Middle Eas t) 
16, 25-51.  

ERIKSSON, P.G., TWIST, D., SNYMAN, C.P. & BURGER, L. 1989. The geochemis try of the Silverton 
Formation, Transvaal Sequence. Univers ity of Pretoria , Ins titute for Geological Research on the Bushveld 
Complex 79, iii + 24 pp.  

GROENEWALD G.H., GROENEWALD D.P. AND GROENEWALD S.M., 2014. Palaeontological Heritage of the 
Limpopo Province.  Palaeotechnical Report, SAHRA.   
HOBDAY, D.K., HUNTER, D.R. & MINTER, W.E.L. 1982. Crus tal evolution of Southern Africa –  3.8 billion 
years  of earth his tory. xv + 523 pp. Springer Verlag, New York.  

HUNTER, D.R., J OHNSON, M.R., ANHAEUSSER, C. R. AND THOMAS, R.J . 2006. Introduction. (In: J ohnson, 
M.R., Anhaeusser, C.R. and Thomas , R.J . (Eds ), The Geology of South Africa. Geological Society of South 
Africa, J ohannesburg/Council for Geoscience, Pretoria , 585-604.) 
Kent, L. E., 1980. Part 1: Lithos tratigraphy of the Republic of South Africa, South Wes t Africa/Namibia and 
the Republics  of Bophuthatswana, Transkei, and Venda. SACS, Council for Geosciences . 
KLEIN, R.G. 1984. The large mammals  of southern Africa: Late Pliocene to Recent. In: Klein, R.G. (Ed.) 
Southern African prehis tory and paleoenvironments , pp 107-146. Balkema, Rotterdam.  

LEWIS, PATRICK J .; BRINK, J AMES S.; KENNEDY, ALICIA M.; CAMPBELL, TIMOTHY L. 
(2011)."Examination of the Florisbad microvertebrates". South African J ournal of Science.107(7/8).  
MACRAE, C. 1999. Life etched in s tone. Foss ils  of South Africa, 305 pp. The Geological Society of South 
Africa, J ohannesburg. MCCARTHY, T. & RUBIDGE, B. 2005. The s tory of Earth and life: a  southern African 
perspective on a  4.6-billion-year journey. 334pp. Struik, Cape Town.  

MARCHETTI, L., KLEIN, H., BUCHWITZ, M., RONCHI, A., SMITH, R.M.H., DE KLERK, E., SCISCIO, L. AND 
MEIRING, A.J .D. 1955. Foss il Proboscidean teeth and ulna from Virginia , OFS. Navors inge van die 
Nasionale Museum, Bloemfontein 1, 187– 201.  
MAUD, R. 2012. Macroscale Geomorphic Evolution. (In Holmes , P. and Meadows , M. Southern Africa 
Geomorphology, New trends  and new directions . Bloemfontein: Sun Press . p. 7- 21) 
MCCARTHY, T. & RUBIDGE, B. 2005. The s tory of Earth and life: a  southern African perspective on a  4.6-
billion-year journey. 334pp. Struik, Cape Town 
MEADOWS, M.E. & WATKEYS, M.K. 1999. Palaeoenvironments . In: Dean, W.R.J . & Milton, S.J . (Eds .) The 
karoo. Ecological patterns  and processes , pp. 27-41. Cambridge Univers ity Press , Cambridge.  

Meintjies  PG., Vis ser J NJ ., & Grobler NJ . 1989 Evolution of the la te Archaean volcano-sedimentary bas ins  
of the Platberg Group near Welkom, Orange Free State. South African J ournal of Geology, 92, 235-249.  
MOORE, J .M., TSIKOS, H. & POLTEAU, S. 2001. Decons tructing the Transvaal Supergroup, South Africa: 
implications  for Palaeoproterozoic palaeoclimate models . African Earth Sciences  33, 437-444.  

PARIZOT, M., ERIKSSON, P.G., AIFA, T., SARKAR, S., BANERJ EE, S., CATUNEANU, O., ALTERMANN, W., 
BUMBY, A.J ., BORDY, E.M., VAN ROOY, J .L. & BOSHOFF, A.J . 2005. Suspected microbial mat-related 
crack-like sedimentary s tructures  in the Palaeoproterozoic Magaliesberg Formation sands tones , South 
Africa. Precambrian Research 138, 274-296.  

PARTRIDGE, T.C. & SCOTT, L. 2000. Lakes  and pans . In: Partridge, T.C. & Maud, R.R. (Eds .) The Cenozoic 
of southern Africa, pp.145-161. Oxford Univers ity Press , Oxford.  

PARTRIDGE, T.C., BOTHA, G.A. & HADDON, I.G. 2006. Cenozoic depos its  of the interior. In: J ohnson, M.R., 
Anhaeusser, C.R. & Thomas , R.J . (Eds .) The geology of South Africa, pp. 585-604. Geological Society of 
South Africa, Marshalltown.  



 Tubatse PV in Limpopo Province  
  

BANZAI ENVIRONMENTAL (PTY) LTD. 
Reg No. 2015/332235/07 |     Page 25 of 56 
 

PARTRIDGE, T.C., DOLLAR, E.S.J ., MOOLMAN, J . & DOLLAR, L.H. 2010. The geomorphic provinces  of 
South Africa, Lesotho and Swaziland: a  phys iographic subdivis ion for earth and environmental scientis ts . 
Transactions  of the Royal Society of South Africa 65, 1-47.  

ROSSOUW, L. 2006. Floris ian mammal foss ils  from eros ional gullies  along the Modder River at Mitas rus t 
Farm, Central Free State, South Africa. Navors inge van die Nas ionale Museum Bloemfontein 22, 145-162. 
SEILACHER, A. 2007. Trace foss il analys is , xiii + 226pp. Springer Verlag, Berlin. SKEAD, C.J . 1980. 
His torical mammal incidence in the Cape Province. Volume 1: The Wes tern and Northern Cape. 903pp. 
Department of Nature and Environmental Conservation, Cape Town. TANKARD, A.J ., J ACKSON, M.P.A., 
ERICKSSON, K.A.,  

S.A.C.S. (South African Committee for Stratigraphy), 1980. Stratigraphy of South Africa. Part 1. 
Lithos tratigraphy of the Republic of South Africa, South Wes t Africa/Namibia, and the Republics  of 
Bophuthatswana, Transkei, and Venda. Handbook of the Geological Survey of South Africa, 8, 690pp  
SAHRA. 2013. Minimum s tandards : palaeontological component of heritage impact as sessment reports . 
South African Heritage Resources  Agency, Cape Town. pp15. 
SCOTT, L, & ROSSOUW, L. 2005 Reasses sment of botanical evidence for palaeoenvironments  at 
Florisbad, South Africa. South African Archaeological Bulletin 60: 96-102. 
SCOTT, L. & J .S. BRINK. 1992. Quaternary pa lynology, pa laeontology and pa laeoenvironm ents  in 
centra l South Africa . South African Geographer 19: 22-34.  
SCOTT, L. AND KLEIN, R.G. 1981. A hyena-accumulated bone assem blage from Late Holocene depos its  
a t Deelpan, Orange Free State. Annals  of the South African Museum 86(6): 217 –  227.  
VISSER, D.J .L. 1989. The geology of the Republics  of South Africa, Transkei, Bophuthatswana, Venda and 
Ciskei and the Kingdoms  of Lesotho and Swaziland. Explanation: geological map 1: 1 000 000, 491 pp. 
Council for Geoscience, Pretoria .  

WALRAVEN, F. 1981. The geology of the Rus tenburg area. Explanation to 1: 250 000 geology sheet 2526 
Rus tenburg, 37 pp. Council for Geoscience, Pretoria .  

WALRAVEN, F. 1989a. Die geologie van die gebied Barberton. Explanation to 1: 250 000 geology sheet 
2530 Baberton /  Nelspruit, 35 pp. Council for Geoscience, Pretoria . 23 J ohn E. Almond (2013) Natura Viva  
cc  

WALRAVEN, F. 1989b. The geology of the Pilgrim’s  Res t area. Explanation to 1: 250 000 geology sheet 
2430 Pilgrim’s  Res t, 24 pp. Council for Geoscience, Pretoria . 

 
APPENDIX A 

ENVIRONMENTAL IMPACT METHODOLOGY 

 

RoyalHaskoningDHV: IMPACT ASSESSMENT METHODOLOGY 

Impact Rating Methodology: 
 

The potential environmental impacts  associated with the project will be evaluated according 
to its  nature, extent, duration, intens ity, probability and s ignificance of the impacts , whereby: 

 Nature: A brief written s tatement of the environmental aspect being impacted upon by a 
particular action or activity; 

 Extent: The area over which the impact will be expressed. Typically, the s everity and 
s ignificance of an impact have different s cales . This  is  often useful during the detailed 
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as sessment phase of a project in terms  of further defining the determined s ignificance or 
intens ity of an impact. For example, high at a local s cale, but low at a regional s cale; 

 Duration: Indicates  what the lifetime of the impact will be; 
 Intens ity: Describes  whether an impact is  des tructive or benign; 
 Probability: Describes  the likelihood of an impact actually occurring; and 
 Cumulative: In relation to an activity, means  the impact of an activity that in itself may not 

be s ignificant but may become s ignificant when added to the exis ting and potential 
impacts  eventuating from s imilar or diverse activities  or undertakings  in the area. 

 

This  approach incorporates  two aspects  for assess ing the potential s ignificance of impacts , 
namely occurrence and severity, which are further sub-divided as  follows : 

 

 

Occurrence Severity 

Probability of occurrence Duration of occurrence Scale/ extent of impact 
Magnitude (severity) of 

impact 

 

To as ses s  each of these factors  for each impact, the following four ranking scales  are used: 

 

Criteria for the Ranking of Impacts  
Probability Duration 

5 - Definite/  don’t know  5 - Permanent 
4 - Highly probable 4 - Long-term 

3 - Medium probability  3 - Medium-term (8 - 15 years ) 
2 - Low probability  2 - Short-term (0 - 7 years ) (impact ceases  after the 

operational life of the activity) 
1 - Improbable  1 –  Immediate 

0 –  None 0 - None 
Scale Magnitude 

5 - International  10 - Very high/  don’t know 
4 - National  8 - High 
3 - Regional  6 - Moderate 

2 - Local  4 - Low 
1 - Site only  2 - Minor 

0 –  None 0 - None 
 

Once these factors  have been ranked for each impact, the s ignificance of the two aspects , 
occurrence and severity, mus t be as ses sed us ing the following formula: 
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SP (s ignificance points ) = (magnitude + duration + scale) x probability 

 

The maximum value is  100 s ignificance points  (SP). The impact s ignificance is  then rated as  
follows : 

Impact s ignificance: 

SP >75 Indicates  high environmental 
s ignificance 

An impact which could influence the decis ion about 
whether or not to proceed with the project regardless  of 

any poss ible mitigation. 
SP 30 –  75 Indicates  moderate 

Environmental s ignificance 
An impact or benefit which is  sufficiently important to 

require management and which could have an influence 
on the decis ion unless  it is  mitigated. 

SP <30 Indicates  low environmental 
s ignificance 

Impacts  with little real effect and which should not have 
an influence on or require modification of the project 

des ign. 
+ Pos itive impact An impact that cons titutes  an improvement over pre-

project conditions  
 

Impacts  mus t be as sessed and rated before and after mitigation. 

  



 Tubatse PV in Limpopo Province  
  

BANZAI ENVIRONMENTAL (PTY) LTD. 
Reg No. 2015/332235/07 |     Page 28 of 56 
 

APPENDIX B  

ELIZE BUTLER 
PROFESSION:    Palaeontologis t 

YEARS’ EXPERIENCE:   30 years  in Palaeontology 

EDUCATION:     B.Sc Botany and Zoology, 1988 

     Univers ity of the Orange Free State  

 

     B. Sc (Hons) Zoology, 1991 

     Univers ity of the Orange Free State 

 

     Management Course, 1991 

     Univers ity of the Orange Free State 

      
M. Sc. Cum laude (Zoology), 2009  
Univers ity of the Free State 
 

Dis sertation title: The pos tcranial skeleton of the Early Trias s ic non-mammalian Cynodont Galesaurus  
planiceps: implications  for biology and lifes tyle 

 

MEMBERSHIP 

Palaeontological Society of South Africa (PSSA)  2006-currently 

 

EMPLOYMENT HISTORY 

Part time Laboratory ass is tant Department of Zoology & Entomology 
Univers ity of the Free State Zoology 1989-
1992 

 

Part time laboratory ass is tant    Department of Virology 

Univers ity of the Free State Zoology 1992 

 

Research Ass is tant National Museum, Bloemfontein 1993 –  1997 

 

Principal Research Ass is tant    National Museum, Bloemfontein  

and Collection Manager     1998– currently 

TECHNICAL REPORTS 



 Tubatse PV in Limpopo Province  
  

BANZAI ENVIRONMENTAL (PTY) LTD. 
Reg No. 2015/332235/07 |     Page 29 of 56 
 

Butler, E. 2014. Palaeontological Impact Assessment of the proposed development of private 
dwellings  on portion 5 of farm 304 Matjes fontein Keurboomstrand, Knysna Dis trict, Wes tern Cape 
Province. Bloemfontein. 
Butler, E. 2014. Palaeontological Impact Assessment for the proposed upgrade of exis ting water 
supply infras tructure at Noupoort, Northern Cape Province. 2014. Bloemfontein. 
Butler, E. 2015. Palaeontological impact as sessment of the proposed consolidation, re-divis ion, and 
development of 250 serviced erven in Nieu-Bethesda, Camdeboo local municipality, Eas tern Cape. 
Bloemfontein. 
Butler, E. 2015. Palaeontological impact as sessment of the proposed mixed land developments  at 
Rooikraal 454, Vrede, Free State. Bloemfontein. 
Butler, E. 2015. Palaeontological exemption report of the proposed truck s top development at Palmiet 
585, Vrede, Free State. Bloemfontein. 
Butler, E. 2015. Palaeontological impact as sessment of the proposed Orange Grove 3500 res idential 
development, Buffalo City Metropolitan Municipality Eas t London, Eas tern Cape. Bloemfontein. 
Butler, E. 2015. Palaeontological Impact Assessment of the proposed Gonubie res idential 
development, Buffalo City Metropolitan Municipality Eas t London, Eas tern Cape Province. 
Bloemfontein. 
Butler, E. 2015. Palaeontological Impact Assessment of the proposed Ficksburg raw water pipeline. 
Bloemfontein. 
Butler, E. 2015. Palaeontological Heritage Impact Assessment report on the es tablishment of the 65 
mw Majuba Solar Photovoltaic facility and associated infras tructure on portion 1, 2 and 6 of the farm 
Witkoppies  81 HS, Mpumalanga Province. Bloemfontein. 
Butler, E. 2015. Palaeontological Impact Assessment of the proposed township es tablishment on the 
remainder of portion 6 and 7 of the farm Sunnyside 2620, Bloemfontein, Mangaung metropolitan 
municipality, Free State, Bloemfontein. 
Butler, E. 2015. Palaeontological Impact Assessment of the proposed Woodhouse 1 photovoltaic 
solar energy facilities  and associated infras tructure on the farm Woodhouse729, near Vryburg, North 
Wes t Province. Bloemfontein. 
Butler, E. 2015. Palaeontological Impact Assessment of the proposed Woodhouse 2 photovoltaic 
solar energy facilities  and associated infras tructure on the farm Woodhouse 729, near Vryburg, North 
Wes t Province. Bloemfontein. 
Butler, E. 2015.Palaeontological Impact Assessment of the proposed Orkney solar energy farm and 
associated infras tructure on the remaining extent of Portions  7 and 21 of the farm Wolvehuis  114, 
near Orkney, North Wes t Province. Bloemfontein. 
Butler, E. 2015. Palaeontological Impact Assessment of the proposed Spectra  foods  broiler houses  
and abattoir on the farm Maiden Manor 170 and Ashby Manor 171, Lukhanji Municipality, 
Queens town, Eas tern Cape Province. Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment of the proposed cons truction of the 150 MW 
Noupoort concentrated solar power facility and associated infras tructure on portion 1 and 4 of the 
farm Carolus  Poort 167 and the remainder of Farm 207, near Noupoort, Northern Cape. Prepared for 
Savannah Environmental. Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment of the proposed Woodhouse 1 Photovoltaic 
Solar Energy facility and associated infras tructure on the farm Woodhouse 729, near Vryburg, North 
Wes t Province. Bloemfontein. 
Butler, E. 2016.  Palaeontological Impact Assessment of the proposed Woodhouse 2 Photovoltaic 
Solar Energy facility and associated infras tructure on the farm Woodhouse 729, near Vryburg, North 
Wes t Province. Bloemfontein. 
Butler, E. 2016. Proposed 132kV overhead power line and switchyard s tation for the authorised Solis  
Power 1 CSP project near Upington, Northern Cape. Bloemfontein. 
Butler, E. 2016.  Palaeontological Impact Assessment of the proposed Senqu Pedes trian Bridges  in 
Ward 5 of Senqu Local Municipality, Eas tern Cape Province. Bloemfontein. 
Butler, E. 2016. Recommendation from further Palaeontological Studies : Proposed Cons truction of 
the Modderfontein Filling Station on Erf 28 Portion 30, Founders  Hill, City of J ohannesburg, Gauteng 
Province. Bloemfontein. 



 Tubatse PV in Limpopo Province  
  

BANZAI ENVIRONMENTAL (PTY) LTD. 
Reg No. 2015/332235/07 |     Page 30 of 56 
 

Butler, E. 2016.  Recommendation from further Palaeontological Studies : Proposed Cons truction of 
the Modikwa Filling Station on a  Portion of Portion 2 of Mooihoek 255 Kt, Greater Tubatse Local 
Municipality, Limpopo Province. Bloemfontein. 
Butler, E. 2016. Recommendation from further Palaeontological Studies : Proposed Cons truction of 
the Heidedal filling s tation on Erf 16603, Heidedal Extens ion 24, Mangaung Local Municipality, 
Bloemfontein, Free State Province. Bloemfontein. 
Butler, E. 2016.  Recom mended Exemption from further Palaeontological s tudies : Proposed 
Cons truction of the Guns tfontein Switching Station, 132kv Overhead Power Line (Single or Double 
Circuit) and ancillary infras tructure for the Guns tfontein Wind Farm Near Sutherland, Northern Cape 
Province. Savannah South Africa. Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment of the proposed Galla  Hills  Quarry on the 
remainder of the farm Roode Krantz 203, in the Lukhanji Municipality, divis ion of Queens town, Eas tern 
Cape Province. Bloemfontein. 
Butler, E. 2016. Chris  Hani Dis trict Municipality Clus ter 9 water backlog project phases  3a and 3b: 
Palaeontology inspection at Tsomo WTW. Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment of the proposed cons truction of the 150 MW 
Noupoort concentrated solar power facility and associated infras tructure on portion 1 and 4 of the 
farm Carolus  Poort 167 and the remainder of Farm 207, near Noupoort, Northern Cape. Savannah 
South Africa. Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment of the proposed upgrading of the main road 
MR450 (R335) from Motherwell to Addo within the Nelson Mandela Bay Municipality and Sunday’s  
River valley Local Municipality, Eas tern Cape Province. Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment cons truction of the proposed Metals  Indus trial 
Clus ter and associated infras tructure near Kuruman, Northern Cape Province. Savannah South Africa. 
Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment for the proposed cons truction of up to a  132kv 
power line and associated infras tructure for the proposed Kalkaar Solar Thermal Power Plant near 
Kimberley, Free State and Northern Cape Provinces . PGS Heritage. Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment of the proposed development of two burrow pits  
(DR02625 and DR02614) in the Enoch Mgijima Municipality, Chris  Hani Dis trict, Eas tern Cape. 
Butler, E. 2016. Ezibeleni was te Buy-Back Centre (near Queens town), Enoch Mgijima Local 
Municipality, Eas tern Cape. Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment for the proposed cons truction of two 5 Mw Solar 
Photovoltaic Power Plants  on Farm Wildebees tkuil 59 and Farm Leeuwbosch 44, Leeudorings tad, 
North Wes t Province. Bloemfontein. 
Butler, E. 2016. Palaeontological Impact Assessment for the proposed development of four 
Leeuwberg Wind farms  and bas ic as sessments  for the as sociated grid connection near 
Loeries fontein, Northern Cape Province. Bloemfontein. 
Butler, E. 2016. Palaeontological impact as sessment for the proposed Aggeneys  south prospecting 
right project, Northern Cape Province. Bloemfontein. 
Butler, E. 2016. Palaeontological impact as sessment of the proposed Motuoane Ladysmith 
Exploration right application, KwaZulu Natal. Bloemfontein. 
Butler, E. 2016. Palaeontological impact as sessment for the proposed cons truction of two 5 MW solar 
photovoltaic power plants  on farm Wildebees tkuil 59 and farm Leeuwbosch 44, Leeudorings tad, 
North Wes t Province. Bloemfontein. 
Butler, E. 2016: Palaeontological desktop assessment of the es tablishment of the proposed 
res idential and mixed-use development on the remainder of portion 7 and portion 898 of the farm 
Knopjes laagte 385 Ir, located near Centurion within the Tshwane Metropolitan Municipality of 
Gauteng Province. Bloemfontein. 
Butler, E. 2017. Palaeontological impact as sessment for the proposed development of a  new 
cemetery, near Kathu, Gamagara local municipality and J ohn Taolo Gaetsewe dis trict municipality, 
Northern Cape. Bloemfontein. 
Butler, E. 2017. Palaeontological Impact Assessment of The Proposed Development of The New Open 
Cas t Mining Operations  on The Remaining Portions  Of 6, 7, 8 And 10 Of the Farm Kwaggafontein 8 In 
the Carolina Magis terial Dis trict, Mpumalanga Province. Bloemfontein. 



 Tubatse PV in Limpopo Province  
  

BANZAI ENVIRONMENTAL (PTY) LTD. 
Reg No. 2015/332235/07 |     Page 31 of 56 
 

Butler, E. 2017.  Palaeontological Desktop Assess ment for the Proposed Development of a 
Was tewater Treatment Works  at Lanseria , Gauteng Province. Bloemfontein. 
Butler, E. 2017. Palaeontological Scoping Report for the Proposed Cons truction of a  Warehouse and 
Associated Infras tructure at Perseverance in Port Elizabeth, Eas tern Cape Province. 
Butler, E. 2017.  Palaeontological Desktop Assessment for the Proposed Es tablishment of a  Diesel 
Farm and a Haul Road for the Tshipi Borwa mine Near Hotazel, In the J ohn Taolo Gaetsewe Dis trict 
Municipality in the Northern Cape Province. Bloemfontein. 
Butler, E. 2017.  Palaeontological Desktop As sessment for the Proposed Changes  to Operations  at 
the UMK Mine near Hotazel, In the J ohn Taolo Gaetsewe Dis trict Municipality in the Northern Cape 
Province. Bloemfontein. 
Butler, E. 2017.  Palaeontological Impact Assessment for the Development of the Proposed 
Ventersburg Project-An Underground Mining Operation near Ventersburg and Henneman, Free State 
Province. Bloemfontein. 
Butler, E. 2017.  Palaeontological desktop assessment of the proposed development of a  3000 MW 
combined cycle gas  turbine (CCGT) in Richards  Bay, Kwazulu-Natal. Bloemfontein. 
Butler, E. 2017.  Palaeontological Impact Assessment for the Development of the Proposed 
Revalidation of the lapsed General Plans  for Elliotdale, Mbhashe Local Municipality. Bloemfontein. 
Butler, E. 2017. Palaeontological as sessment of the proposed development of a  3000 MW Combined 
Cycle Gas  Turbine (CCGT) in Richards  Bay, Kwazulu-Natal. Bloemfontein. 
Butler, E. 2017. Palaeontological Impact Assessment of the proposed development of the new open 
cas t mining operations  on the remaining portions  of 6, 7, 8 and 10 of the farm Kwaggafontein 8 10 in 
the Albert Luthuli Local Municipality, Gert Sibande Dis trict Municipality, Mpumalanga Province. 
Bloemfontein. 
Butler, E. 2017. Palaeontological Impact Assessment of the proposed mining of the farm Zandvoort 
10 in the Albert Luthuli Local Municipality, Gert Sibande Dis trict Municipality, Mpumalanga Province. 
Bloemfontein. 
Butler, E. 2017. Palaeontological Desktop Ass essment for the proposed Lanseria  outfall s ewer 
pipeline in J ohannesburg, Gauteng Province. Bloemfontein. 
Butler, E. 2017. Palaeontological Desktop Assessment of the proposed development of open pit 
mining at Pit 36W (New Pit) and 62E (Dishaba) Amandelbult Mine Complex, Thabazimbi, Limpopo 
Province. Bloemfontein. 
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Butler, E. 2017. Palaeontological Desktop Assessment of the proposed of the Lephalale Coal and 
Power Project, Lephalale, Limpopo Province, Republic of South Africa. Bloemfontein. 
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Butler, E. 2018. Palaeontological Desktop Asses sment for the Proposed Mlonzi Es tate Development 
near Lus ikis iki, Ngquza Hill Local Municipality, Eas tern Cape. Bloemfontein.  
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Butler, E., 2019. Recommended Exemption from further Palaeontological s tudies : of Proposed 
Agricultural Development, Plot 1178, Kakamas  South Settlement, Kai! Garib Municipality 
Butler, E., 2019. Palaeontological Desktop Assessment for the Proposed Was te Rock Dump Project 
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Warehouse Extension, Eas t London 
Butler, E., 2019. Palaeontological Desktop Assessment for the proposed Environmental Authorisation 
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Portion 42 Of Farm Geldunskat No 36 In J an Kempdorp, Phokwane Local Municipality, Northern Cape 
Province 
Butler, E., 2019. Palaeontological Impact Assessment of the proposed new Township Development, 
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in Steinkopf, Northern Cape Province 
Butler, E., 2019. Palaeontological Exemption Letter of the proposed 4.5WH Battery Storage Sys tem  
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 Tubatse PV in Limpopo Province  
  

BANZAI ENVIRONMENTAL (PTY) LTD. 
Reg No. 2015/332235/07 |     Page 36 of 56 
 

Butler, E., 2019. Palaeontological Desktop Asses sment of the proposed s eepage interception drains  
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Ltd, Bloemfontein.  
Butler, E., 2019. Palaeontological Desktop Assessment letter for the Proposed PV Solar Facility at the 
Heineken Sedibeng Brewery, near Vereeniging, Gauteng. Banzai Environmental (Pty) Ltd, 
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Butler, E., 2019. Palaeontological Phase 1 Assessment for the Proposed PV Solar Facility at the 
Heineken Sedibeng Brewery, near Vereeniging, Gauteng. Banzai Environmental (Pty) Ltd, 
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Butler, E., 2020. Palaeontological field Assessment for the proposed Rietfontein Hous ing Project as  
part of the Rapid Land Release Programme, Gauteng Province Department of Human Settlements , 
City of J ohannesburg Metropolitan Municipality. Banzai Environmental (Pty) Ltd, Bloemfontein. 
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