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Indemnity and Conditions Relating to this Report

The findings, results, observations, conclusions and recommendations given in this report are based on the
author’s best scientific and professional knowledge as well as available information. The report is based on
survey and assessment techniques which are limited by time and budgetary constraints relevant to the type
and level of investigation undertaken, and Beyond Heritage and its staff reserve the right to modify aspects
of the report including the recommendations if and when new information becomes available from ongoing
research or further work in this field or pertaining to this investigation.

Although all possible care is taken to identify sites of cultural importance during the investigation of study
areas, it is always possible that hidden or sub-surface sites could be overlooked during the study. Beyond
Heritage and its personnel will not be held liable for such oversights or for costs incurred as a result of such
oversights.

This report must not be altered or added to without the prior written consent of the author. This also refers
to electronic copies of this report which are supplied for the purposes of inclusion as part of other reports,
including main reports. Similarly, any recommendations, statements or conclusions drawn from or based
on this report must make reference to this report. If these form part of a main report relating to this
investigation or report, this report must be included in its entirety as an appendix or separate section to the
main report.

Copyright

Copyright on all documents, drawings and records, whether manually or electronically produced, which
form part of the submission and any subsequent report or project document, shall vest in Beyond Heritage.

The Client, on acceptance of any submission by Beyond Heritage and on condition that the Client pays to
Beyond Heritage the full price for the work as agreed, shall be entitled to use for its own benefit:

»  The results of the project;
»  The technology described in any report; and
» Recommendations delivered to the Client.

Should the Client wish to utilise any part of, or the entire report, for a project other than the subject project,
permission must be obtained from Beyond Heritage to do so. This will ensure validation of the suitability
and relevance of this report on an alternative project.



Heritage Scoping Report Necsa MPR March 2023

EXECUTIVE SUMMARY

The South African Nuclear Energy Corporation Limited (Necsa), a state-owned public company (SOC),
proposes to build a new 20 to (max) 30 MW (thermal) nuclear research based Multi-Purpose Reactor (MPR)
to replace the ageing SAFARI-1 at its Pelindaba site just outside Pretoria in the North-West Province. Two
sites were identified for assessment, namely, Site 1 and Site 15. Beyond Heritage was appointed to assess
the potential impacts to heritage resources by the Project. This report is for the scoping phase of the Project
and is based on a desktop study. Key findings include:

e Heritage Assessments in the larger geographical area recorded Stone and Iron Age sites and
similar sites could occur in the study areas;

e |In addition, two historical structures are located in close proximity to Site 1, namely, Preller House,
a declared Provincial Heritage Site and the associated Eugene Marais House (SAHRA Site ID
9/2/212/0017). The Welgegund Preller Cemetery is also located 140 away from of Site 1;

e The study area is of high paleontological sensitivity and a desktop study will be required for this
aspect in the Environmental Impact Assessment (EIA) phase;

e In terms of the archaeological and palaeontological components, no fatal flaws are expected in
either Site 1 or 15. The close proximity of the Provincial Heritage Site to Site 1 means that Site 15
is the preferred site from a heritage point of view; and

e To comply with the National Heritage Resources Act, 1999 (Act No. 25 of 1999) (NHRA) and with
cognisance of known heritage resources in the area, the development footprint should be subjected
to a Heritage Impact Assessment (HIA) that should include the results of the Visual Impact
Assessment that specifically assesses the visual impact of the development on the Provincial
Heritage Site.
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ABBREVIATIONS

AlA: Archaeological Impact Assessment

ASAPA: Association of South African Professional Archaeologists

BIA: Basic Impact Assessment

CRM: Cultural Resource Management

ECO: Environmental Control Officer

EIA: Environmental Impact Assessment*

EIA: Early Iron Age*

EIA Practitioner: Environmental Impact Assessment Practitioner

EMP: Environmental Management Plan

ESA: Early Stone Age

GPS: Global Positioning System

HIA: Heritage Impact Assessment

LIA: Late lIron Age

LSA: Late Stone Age

MEC: Member of the Executive Council

MIA: Middle Iron Age

MPRDA: Mineral and Petroleum Resources Development Act

MSA: Middle Stone Age

NEMA: National Environmental Management Act

PRHA: Provincial Heritage Resource Agency

SADC: Southern African Development Community

SAHRA: South African Heritage Resources Agency

UNESCO: The United Nations Educational, Scientific and Cultural Organization
*Although EIA refers to both Environmental Impact Assessment and the Early Iron Age, both are
internationally accepted abbreviations and must be read and interpreted in the context it is used.

GLOSSARY
Archaeological site (remains of human activity over 100 years old)

Earlier Stone Age (2 million to 300 000 years ago)
Middle Stone Age (300 000 to 30 000 years ago)
Later Stone Age (30 000 years ago until recent)
Historic (approximately AD 1840 to 1950)

Historic building (over 60 years old)

Lithics: Stone Age artefacts
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1. INTRODUCTION

The South African Nuclear Energy Corporation Limited (Necsa), a state-owned public company (SOC),
proposes to build a new 20 to (max) 30 MW (thermal) nuclear research based Multi-Purpose Reactor (MPR)
to replace the ageing SAFARI-1, at its Pelindaba site, just outside Pretoria in the North-West Province. The
key objective of this project is to ensure that the benefits derived from SAFARI-1, and more advanced
technologies, are continued in the MPR in a sustainable and ever growing way going forward.

Beyond Heritage was contracted by Manyabe Consultancy (Pty) Ltd (MC), to conduct a heritage scoping
study for the proposed Project. Two possible sites were identified, namely, Site 1 and 15, and both were
assessed on desktop level. The report outlines the approach and methodology utilised for the scoping
phase of the Project. Possible impacts are identified, as well as potential risks to the Project.
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1.1 Terms of Reference

The main aim of this scoping report is to determine if any known heritage resources occur within the study
area and to predict the occurrence of any possible heritage significant sites that might present a fatal flaw
to the proposed project. The objectives of the scoping report were to:

» Conduct a desktop study:

* Review available literature, previous heritage studies and other relevant information
sources to obtain a thorough understanding of the archaeological and cultural heritage
conditions of the area;

*  Gather data and compile a background history of the area; and

*  Determine whether the area is renowned for any cultural and heritage resources, such as
Stone Age sites, Iron Age sites, informal graveyards or historical homesteads.

» Report

The reporting of the scoping component is based on the results and findings of the desk-top study, wherein
potential issues associated with the proposed project will be identified, and those issues requiring further
investigation through the Impact Assessment (I1A) Phase highlighted. Reporting will aim to identify the
potential impacts of the proposed project activity on heritage resources. Reporting will also consider
alternatives should any significant sites be impacted on by the proposed project. This is done to assist the
developer in managing heritage resources in a responsible manner, in order to protect, preserve and
develop them within the framework provided by Heritage Legislation.

1.2 Nature of the development

1.2.1. Project Details (as provided)

The proposed MPR will be a modern nuclear research facility (estimated footprint of 215m x 176m [3.8ha])
with an associated 100m x 100m proposed construction laydown areas adjacent to the development site
during the construction phase. The MPR facility is proposed to safely operate for over >300 days per
annum at full power for the operational life of the Facility, which is expected to be more than 60 years. The
MPR facility will consist of the following:

e The Reactor Building incorporating a Reactor Beam Hall (RBH) experimental area;

e Neutron Guide Hall (NGH) (with provision for the latter expansion to a second NGH) and with NGH
viewing gallery. The NGH includes a large instrument area, instrument control rooms, meeting
rooms, laboratories, workshops and restrooms;

e The reactor core which functions as a source of neutrons for producing medical radioisotopes (in-
core irradiation of target materials), beam line applications and fuel and material testing; and

¢ Fuel and Material Testing (FMT) facility.

1.3 The receiving environment
The study area is rural in character and sparsely developed. Developments in the area and surrounds
include Necsa facilities, isolated structures and hiking trails.

13
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2. APPROACH AND METHODOLOGY

The assessment is to be undertaken in two phases, a scoping phase and a Heritage Impact Assessment
(HIA) phase, as part of the EIA process, this report concerns the scoping phase. The aim of the scoping
phase is to assess the study area at a desktop level to compile a background history of the study area, to
identify possible heritage issues or fatal flaws that should be avoided during development.

This was accomplished by means of the following phases (the results are represented in section 7 of this
report):

2.1 Literature search

A literature search was conducted utilising data from published articles on the archaeology and history of
the area. The aim of this is to extract data and information on the area in question, looking at archaeological
sites, historical sites and graves of the area.

2.2 Information collection

South African Heritage Resources Information System (SAHRIS) was consulted to collect data from
Cultural Resource Management (CRM) practitioners who undertook work in the area to provide the most
comprehensive account of the history of the area where possible.

2.3 Public consultation
A full public consultation process will be facilitated by Manyabe Consultancy. Any heritage concerns raised
during this process will be addressed in the HIA.

2.4 Google Earth and mapping survey
Google Earth and 1:50 000 maps of the area were utilised to identify possible places where archaeological
sites might be located.

2.5 Genealogical Society of South Africa
The database of the genealogical society was consulted to collect data on any known graves in the area.

3. LEGISLATION

For this project, the National Heritage Resources Act, 1999 (Act No. 25 of 1999) (NHRA) is of importance
and the following sites and features are protected:

Archaeological artefacts, structures and sites older than 100 years.
Ethnographic art objects (e.g. prehistoric rock art) and ethnography.
Objects of decorative and visual arts.

Military objects, structures and sites older than 75 years.

Historical objects, structures and sites older than 60 years.
Proclaimed heritage sites.

Grave yards and graves older than 60 years.

Meteorites and fossils.

Objects, structures and sites or scientific or technological value.

T Te@ o a0 o
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The national estate includes the following:

Places, buildings, structures and equipment of cultural significance.

Places to which oral traditions are attached or which are associated with living heritage.
Historical settlements and townscapes.

Landscapes and features of cultural significance.

Geological sites of scientific or cultural importance.

Archaeological and palaeontological importance.

Graves and burial grounds.

Sites of significance relating to the history of slavery.

Movable objects (e.g. archaeological, palaeontological, meteorites, geological specimens,
military, ethnographic, books etc.).

TTQ@ "o o0 Ty

Section 34 (1) of the act deals with structures which is older than 60 years. Section 35(4) of this act deals
with archaeology, palaeontology and meteorites. Section 36(3) of the NHRA deals with human remains
older than 60 years. Unidentified/unknown graves are also handled as older than 60 until proven otherwise.

3.1 Heritage Site Significance and Mitigation Measures

The presence and distribution of heritage resources define a Heritage Landscape. In this landscape, every
site is relevant. In addition, because heritage resources are non-renewable, heritage surveys need to
investigate an entire project area. In all initial investigations, however, the specialists are responsible only
for the identification of resources visible on the surface.

This section describes the evaluation criteria used for determining the significance of archaeological and
heritage sites. National and Provincial Monuments are recognised for conservation purposes. The following
interrelated criteria were used to establish site significance:

»  The unique nature of a site;

»  The integrity of the archaeological/cultural heritage deposit;

»  The wider historic, archaeological and geographic context of the site;

» The location of the site in relation to other similar sites or features;

» The depth of the archaeological deposit (when it can be determined or is known);
» The preservation condition of the site; and

» Potential to answer present research questions.

The criteria above will be used to place identified sites with in SAHRA’s (2006) system of grading of places
and objects which form part of the national estate. This system is approved by the Association of South
African Professional Archaeologists (ASAPA) for the Southern African Development Community (SADC)
region.

Table 1. Heritage significance and field ratings

FIELD RATING GRADE SIGNIFICANCE RECOMMENDED MITIGATION

National Significance (NS) Grade 1 - Conservation; national site
nomination

Provincial Significance (PS) | Grade 2 - Conservation; provincial site
nomination

Local Significance (LS) Grade 3A High significance Conservation; mitigation not advised

Local Significance (LS) Grade 3B High significance Mitigation (part of site should be
retained)

Generally Protected A (GP. | - High/medium significance Mitigation before destruction

A)

15
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FIELD RATING

GRADE SIGNIFICANCE

RECOMMENDED MITIGATION

B)

Generally Protected B (GP.

- Medium significance

Recording before destruction

(GP.C)

Generally Protected C

- Low significance Destruction

4. REGIONAL OVERVIEW

4.1 General Information

4.1.1. Literature search

The reports indicated in Table 2 were conducted in the greater study area and were consulted for this

report:

Table 2. Heritage reports conducted in the greater study area

Author Year Project Findings
Van 1997 A Survey of Cultural Resources in The Proposed De | Stone Tools and
Schalkwyk, J. Rust Development Area, Northwest Province Iron Age site.
Van 1999 A Survey of Cultural Resources at The Sites of Wucor | Iron Age Sites
Schalkwyk, J. Granite Mining and Thaba Romana Granite, Northwest

Province
Van 1998 A Survey of Cultural Resources for The Lomond/ | No sites
Schalkwyk, J. Scheerpoort Powerline, Broederstroom Area, West of
Pretoria
Van der Walt, J | 2007 Archaeological Impact Assessment Remainder of | No sites
& Fourie, W. Portion 25 of the farm Welgegund 491 JQ,
Hartbeespoort, Gauteng Province
Kusel, U. 2007 Cultural Heritage Resources Impact Assessment of | No sites
Portion 92 De Rust 478 JQ Madibeng North West
Province
Birkholtz, P. 2008 Phase 1 Heritage Impact Assessment Proposed | No sites
Development of Portion 53 of the Farm Remhoogte 476-
JQ, Madibeng Municipality, North-West Province
Birkholtz, P. 2008 Phase 1 Heritage Impact Assessment Proposed | No sites
Sondela Residential Development on Portions 14 & 25
Of the Farm Rietfontein 485-Jq, Madibeng Local
Municipality & The Bojanala Platinum District
Municipality’s Area of Jurisdiction, North West Province
Van der Walt. | 2016 Archaeological Impact Assessment — Kalkheuvel Modern
J. Dwellings
Van 2018 Letter for HIA exemption request: proposed | No sites
Vollenhoven, rehabilitation of road P31/1 (R104), North West
A. Province
Van der Walt, | 2018 Heritage Impact Assessment Leeuwenkloof Vodacom | No sites
J. Mast
Van der Walt, | 2019 Heritage Impact Assessment Guinea Fowl Vodacom | MSA Scatter
J. Mast

4.1 2. Public consultation

A public participation process is facilitated by the EAP and potential heritage concerns raised will be

included in the HIA report.

16
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4.1.3. Google Earth and mapping survey
Google Earth and 1:50 000 maps of the area was utilised to identify possible places where archaeological
sites might be located.

4.1.4. Genealogical Society of South Africa

No grave sites are indicated within the study area. The Welgegund Preller Cemetery is located
approximately 380 m to the south of Site 1. The cemetery is maintained by Necsa and is occasionally visited
by family. Jones Cemetery is located approximately 5km northeast of Site 15 and Eugene Marais’s grave/
monument on the other side of the R104 — still on Necsa’s property, but approximately 2 km away from the
study area. No impact is expected on any of these sites.

4.2. Palaeontology

The study area is of high palaeontological sensitivity (Figure 4.1) and further studies will be required in the
EIA phase. A previous assessment of a site just to the north of the project area by Prof Marion Bamford
concluded that the proposed site lies on the ancient volcanic rocks (andesite, tuff, basalt and agglomerate
of the Hekpoort Formation, Pretoria Group, Transvaal Supergroup). Although this formation is too old to
contain body fossils and of the wrong kind to preserve any fossils, even micro-organisms, it is indicated as
moderately sensitive on the SAHRIS map. For this reason alone, a Fossil Chance Find Protocol should be
added to the Environmental Management Programme (EMPr) (Bamford 2019). An independent study will
have to be conducted for this project in the IA phase.

R0

Prime Product (e
Manufacturing (Pty)%

<

Afric =
odge

Google

Figure 4.1. Palaeontological sensitivity map of the approximate study areas (yellow polygon).

Colour Sensitivity Required Action

RED VERY HIGH Field assessment and protocol for finds is required

ORANGE/YELLOW HIGH Desktop study is required and based on the outcome of the desktop study; a field assessment is likely
GREEN MODERATE Desktop study is required

BLUE LOW No palaeontological studies are required however a protocol for finds is required

GREY INSIGNIFICANT/ZERO No palaeontological studies are required

17
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These areas will require a minimum of a desktop study. As more information comes to light, SAHRA will

WHITE/CLEAR UNKNOWN =
continue to populate the map.
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4.3. Contextualising the Study area

4.3.1. Cradle of Humankind

The fossil Hominid sites of Sterkfontein, Swartkrans, Kromdraai, and Environs were named a The United
Nations Educational, Scientific and Cultural Organization (UNESCO) World Heritage site in 1999 (Figure
4.2) and is located to the south east of the Project area. More commonly known as the Cradle of Humankind
(hereafter CoH), the area is a geological outcropping of the Malmani Dolomites (see Herries et al., 2009;
Dirks & Berger, 2013) that preserve the fossil remains of distant human ancestors, as well as those of a
prolific array of fauna. The CoH is approximately 50 minutes’ drive outside of Johannesburg. The cave sites
in the area range in age from as early as 4.5Ma (Waypoint 160, Bolts Farm, Gommery et al., 2008) to as
recent as 70Ka (e.g. Plovers Lake; Thackeray and Watson, 1994; Herries et al., 2009). Furthermore, there
are a number of modern human archaeological sites that overlay the dolomites due to the high occurrence
of raw materials such as chert, quartzite, and quarts in the area (see Mason, 1951). These surface deposits
have largely been overlooked in comparison to the Plio-Pleistocene fossil deposits.

The CoH gains Outstanding Universal Value (OUV) due to its’ abundance of hominin fossil (human
ancestors) remains from three genera: Australopithecus, Homo and Paranthropus. Alongside the human
ancestors we find stone tools ranging from the Oldowan through to the Later Stone Age, as well as bone
tools. Other than the hominin material, there are innumerable faunal fossils including the giant baboon
Dinopithecus (Gilbert, 2007) and the false sabre-toothed cat Dinofelis (Werdelin & Lewis, 2001). The CoH
is located well to the south of the study area and will not be impacted on by the proposed mast.
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Figure 4.2. A map showing the Cradle of Humankind with the bulk of the fossil assemblages as per the
UNESCO World Heritage listing of 1999 (image from Backwell et al., 2009).
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4.3.2. Archaeology of the greater study area

The archaeological record for the greater study area consists of the Stone Age, Iron Age and Historical
Period.

4.3.2.1. Stone Age
South Africa has a long and complex Stone Age sequence of more than 2 million years. The broad
sequence includes the Later Stone Age, the Middle Stone Age and the Earlier Stone Age. Each of these
phases contain sub-phases or industrial complexes, and within these we can expect regional variation
regarding characteristics and time ranges. The three main phases can be divided as follows:

* Later Stone Age (LSA); associated with Khoi and San societies and their immediate predecessors.
Recently to ~30 thousand years ago

* Middle Stone Age (MSA); associated with Homo sapiens and archaic modern humans. 30-300
thousand years ago.

* Earlier Stone Age (ESA); associated with early Homo groups such as Homo habilis and Homo

erectus. 400 000-> 2 million years ago.

The ESA is represented in the area by the Wonderboom site on the southern slopes of the Magaliesberg
north of Pretoria. This site is characterised by numerous cleavers, hand axes, cores and flakes (Mason,
1958). The nearby Jubilee shelter has been excavated and provides a record from the Late Pleistocene to
the 7t Century AD (Turner, 1986), an extended cultural sequence with assemblages’ characteristic of the
Middle Stone Age, Early Later Stone Age and Later Stone Age including assemblages from the Oakhurst
and Wilton industries (Wadley, 1986). The Jubilee shelter provides evidence of hunter—gatherer occupation
during three phases of agro pastoralist contact, beginning in 225 AD and characterised by cooperative
contact, prior to the hunter-gatherers being either assimilated or dispersed to other areas (Wadley, 1996).
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4.3.2.2. The lron Age
The Iron Age as a whole represents the spread of Bantu speaking people and includes both the pre-Historic
and Historic periods. It can be divided into three distinct periods:

e The Early Iron Age: Most of the first millennium AD.
e The Middle Iron Age: 10% to 13" centuries AD
e The Late Iron Age: 14" century to colonial period.

The Iron Age is characterised by the ability of these early people to manipulate and work Iron ore into
implements that assisted them in creating a favourable environment to make a better living.

There are however signs that to the north of the study area (towards Rustenburg) is characterised by large
Late Iron Age settlements (Bergh 1999: 7).

Since the beginning of the 19" century, there was a presence of Fokeng, Kwena and Tuang settlements in
the present-day Rustenburg area. The Fokeng tribe had its settlement at Phokeng, to the northwest of
Rustenburg, and were able to live there up until the time of the Difagane, when Mzilikazi’'s Khumalo-
Ndebeles drove all other black communities from the area. The Fokeng, under the authority of N6gé, was
one of the few groups that resisted Mzilikazi, and without success. (Bergh 1999: 10-11; 110-111).

The Broederstroom Early Iron Age site is located to the south west of the study area and consist of around
250 years of occupation by iron and copper producers (Mason, 1981) and provided evidence on the role of
cattle and the central cattle pattern in spatial arrangement of Early Iron Age sites (Huffman 1993). The
copper smelting sites (Middle Iron Age) at Uitkomst and Ifafa from the 151"/16™ Centuries were described
by Mason (1962). The Late Iron Age in the area is characterised by extensive stone walled sites (Mason,
1986; Dreyer, 1995) of the Sotho-Tswana (Pistorius 1992). Rock engravings from the Magaliesberg include
depictions of animals, shields, animal pens and settlements and are attributed to the Tswana people who
occupied the area (Mason, 1986; Maggs, 1995).

4.3.3. Historical Information

The Difagane (Sotho), or Mfekane (“the crushing” in Nguni) was a time of bloody upheavals in Natal and
on the Highveld, which occurred around the early 1820’s until the late 1830’s. (Bergh 1999: 10). It came
about in response to heightened competition for land and trade and caused population groups like gun-
carrying Griquas and Shaka'’s Zulus to attack other tribes. (Bergh: 14; 116-119). In 1825 as a result of the
Mfecane Mzilikazi of the Matabeles conquered the area and displaced the Tswana tribes that used to live
in the area. Mzilikazi established his kraal north of the Magaliesberg in the vicinity of the present day
Hartbeespoort Dam (Steyn et al, 1978).

Broederstroom was founded in 1903 with the opening of a trading post in the area. The history of this area
is mainly nestled in farming and commercial activities, and this is emphasised by important 19t and early
20" century farm and store buildings located in this area (Marais —Botes 2011).

Site 1 is located in close proximity (91 m to the west) to Preller House. The house was occupied by Gustav
Preller, a well-known journalist and historian who championed the cause of the Afrikaans language from
1935 until his death. Many of his later historical works were completed here. It was declared a National
Monument on 2 March 1973. At the same time, but as part of a separate Government Notice, three stone
rondavels built by Preller in Pelindaba in 1920, and initially used by the family as a weekend residence,
were also proclaimed. The Rondavels were placed at the disposal of a number of Afrikaans writers and
artists, including Eugene Marais - one of the most innovative Afrikaans writers, but also a journalist, lawyer,
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scientist, and poet, who spent the last years of his life there (https://www.sahistory.org.za/place/house-
preller-hartebeesport).

4.3.4. Anglo-Boer War

The Anglo-Boer War, which took place between 1899 and 1902 in South Africa, was one of the most
turbulent times in South Africa’s history. Even before the outbreak of war in October 1899, British politicians,
including Sir Alfred Milner and Mr. Chamberlain, had declared that should Britain's differences with Zuid-
Afrikaansche Republiek (Z.A.R.) result in violence, it would mean the end of republican independence. This
decision was not immediately publicised, and as a consequence, republican leaders based their
assessment of British intentions on the more moderate public utterances of British leaders. Consequently,
in March 1900, they asked Lord Salisbury to agree to peace on the basis of the status quo ante bellum.
Salisbury's reply was; however, a clear statement of British war aims. (Du Preez 1977). No battles occurred
in the study area, but one battalion of British troops moved through Rustenburg between February and
September 1900. This was the regiment of General Major R. S. S. Baden-Powell. The Boer war-hero
General Jacobus Herculaas de la Rey (more commonly known as Koos de la Rey) also moved past
Rustenburg on his route between Barberton and Lichtenburg. (Bergh 1999: 51). The Battle of Kalkheuvel
Pass took place in the area on 3 June 1900. The battle can be described as forming part of the bigger
onslaught on Pretoria. At Roodewal Genl French’s forces were attached by Boer Forces, leaving numerous
men wounded and dead on both sides (Copley 1993).

4.3.5. Graves and Burial sites

Graves and cemeteries are widely distributed across the landscape and can be expected anywhere. The
Broederstroom 481 cemetery is located 3,5 km to the west of the study area. The Welgegund Preller
Cemetery is located approximately 140 m to the south of Site 1. The cemetery is maintained by Necsa and
is occasionally visited by family. Jones Cemetery is located approximately 5km northeast of Site 15 and
Eugene Marais’s grave/ monument on the other side of the R104 — still on Necsa property, but
approximately 2 km away from the study area. No impact is expected on any of these sites. Known
sensitivities are illustrated in Figure 4.2.
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Figure 4.3. Known sensitivities in relation to the Project Area (Map provided by Manyabe Consultancy)
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4.3.6. Cultural Landscape

The site under investigation is located southeast of Hartbeespoort Dam. The cultural layering of the area
date from the Stone Age followed by the Iron Age to the historical period marked by structures older than
60 years in the area, namely, Preller House, a declared Provincial Heritage Site and the associated Eugene

Marais House (Figure 4.4 — 4.5).
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Figure 4.4. 1943 Topographical map of the site under investigation. Structures and a road are located in

Site 15.
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Figure 4.5. 1969 Topographical map of the site under investigation. More structures have been added to
Site 15 with a power line in Site 1.

4. PROBABILITY OF OCCURRENCE OF SITES

Based on the above information, it is possible to determine the probability of finding archaeological and
cultural heritage sites within the study area to a certain degree. For the purposes of this section of the
report, the following terms are used — low, medium and high probability. Low indicates that no known
occurrences of sites have been found previously in the general study area. Medium probability indicates
some known occurrences in the general study area are documented and can therefore be expected in the
study are. High probability indicates that occurrences have been documented close to or in the study area
and that the environment of the study area has a high degree of probability having sites.

» Palaeontological landscape

Fossil remains. Low to Medium probability.

» Archaeological And Cultural Heritage Landscape

NOTE: Archaeology is the study of human material and remains (by definition) and is not restricted in any
formal way as being below the ground surface.
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Archaeological remains dating to the following periods can be expected within the study area:
» Stone Age finds

ESA: Low Probability

MSA: Low Probability

LSA: Low to Medium Probability
LSA —Herder: Low Probability
Rock Art Sites — High Probability

» Iron Age finds

EIA: Low Probability
MIA: Low Probability
LIA: Low -Medium Probability

» Historical finds

Historical period: Medium to High Probability
Historical dumps: Low-Medium Probability
Structural remains: Medium to High Probability
Cultural Landscape: Low probability

» Living Heritage
For example, rainmaking sites: Low Probability

» Burial/Cemeteries

Burials over 100 years: Low Probability
Burials younger than 60 years: Low Probability

Subsurface excavations including ground levelling, landscaping, and foundation preparation can
expose any number of these.
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5. ASSUMPTIONS AND LIMITATIONS

The study area was not subjected to a field survey as this will be conducted in the EIA phase. It is assumed
that information obtained for the wider area is applicable to the study area and the authors acknowledge
that the brief literature review is not exhaustive on the literature of the area. Due to the subsurface nature
of cultural deposits, the possibility exists that some features or artefacts may not have been published.
Similarly, the possible occurrence of graves and other cultural material cannot be excluded. This study did
not assess the impact on medicinal plants and intangible heritage as it is assumed that these components
would be highlighted through the public consultation process if relevant. It is possible that new information
could come to light in future, which might change the results of this scoping report.

6. FINDINGS

Site 1 is located close to the declared heritage site i.e., Preller House as well as the associated structures
referred to as Eugene Marais House (Figure 6.1). The Preller cemetery is also located 140m from Site 1.
The structures are declared provincial heritage sites and therefore Site 15 is the preferred option from a
heritage perspective.
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Figure 6.1. Known sites in relation to the study area.

7. POTENTIAL SIGNIFICANCE OF HERITAGE RESOURCES

Based on the current information obtained for the area at a desktop level, it is anticipated that apart from
the declared Heritage sites of Provincial Significance (as a minimum), any other heritage resources that
occur within the development areas could have a Generally Protected B (GP. B) or lower field rating and
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should be mitigatable. Graves are of high social significance (Field rating GP A) and can be expected
anywhere on the landscape.

8. CONCLUSION AND PLAN OF STUDY FOR EIA

Two sites were assessed for the development of the Necsa MPR. The surrounding area is known to contain
heritage resources such as Stone Age and Iron Age sites with the Preller House, and the associated
Eugene Marais House that is a Provincial Heritage site next to Site 1, and therefore this option is from a
heritage perspective the least desirable option. The Preller cemetery is located 140 m from Site 1 and no
impact is expected on the cemetery by either alternatives of the proposed development.

To comply with the NHRA and with cognisance of known heritage resources in the area, it is recommended
that both project sites should be subjected to a HIA. During this study, the potential impact on heritage
resources will be determined as well as levels of significance of recorded heritage resources. The HIA
should also provide management and mitigation measures, ensuring that all the requirements of the
SAHRA are met. In order to compile an integrated HIA, the following requirements apply:

e The Visual Impact Assessment must specifically assess the visual impact of the development on
the Provincial Heritage Site;

e The study area is of high paleontological sensitivity and additional studies are required for the EIA
phase; and

e During the public participation and stakeholder consultation process facilitated by the EAP,
advertisements & site notices must reference the NHRA and address heritage concerns from
stakeholders.

9. LIST OF PREPARERS
Jaco van der Walt (Archaeologist and Project Manager).

10. 11. STATEMENT OF COMPETENCY

The author of the report is a member of the Association of Southern African Professional Archaeologists
and is also accredited in the following fields of the CRM Section (#159): Iron Age Archaeology, Colonial
Period Archaeology, Stone Age Archaeology and Grave Relocation. He is also a member of the
Association of Professional Heritage Practitioners (#114). Jaco is also an accredited CRM Archaeologist
with South African Heritage Resources Agency (SAHRA) and AMAFA (a KwaZulu-Natal provincial heritage
resources authority in terms of South Africa's NHRA).

Jaco has been involved in research and contract work in South Africa, Afghanistan, Botswana,
Mozambique, Zimbabwe, Zambia, Guinea, Tanzania, and the DRC and conducted well over 500
Archaeological Impact Assessments (AlAs) and HIAs since he started his career in CRM in 2000. This
involved several mining operations, Eskom transmission and distribution projects, and renewable energy
developments. The results of several of these projects were presented at international and local
conferences.
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12. STATEMENT OF INDEPENDENCE

I, Jaco van der Walt as duly authorised representative of Beyond Heritage, hereby confirm my
independence as a specialist and declare that neither | nor the Beyond Heritage have any interest, be it
business, financial, personal or other, in any proposed activity, application or appeal in respect of which the
client was appointed as the EAP, other than fair remuneration for work performed on this project.
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29




30
Heritage Scoping Report Necsa MPR March 2023

13. REFERENCES

Baker, S. 2016. Kalkheuvel West Field Report. Unpublished report.

Bergh, J.S., (ed.) Geskiedenisatlas van Suid-Afrika.Die vier noordelike provinsies. Pretoria: J. L. van Schaik
Uitgewers. 1999.

Birkholtz, P. 2008 Phase 1 Heritage Impact Assessment Proposed Development of Portion 53 of the
Farm Remhoogte 476-JQ, Madibeng Municipality, North-West Province

Coetzee, T. 2017 Archaeological Desktop Study for the application of a on portions 36, 37, 38, 39,
40. And 41 of the Farm Boekenhoutkloof 315 JR, Pretoria, North, Gauteng

De Jong, R. 2002 Heritage Scoping for the extension of the SABRIX Quarry on the farm
Boekenhoutkloof 315 JR,

Du Preez, S. J. Peace attempts during the Anglo Boer War until March 1901. Magister Artium thesis in
History. Pretoria: University of Pretoria.

Huffman, T.N. 2007. Handbook to the Iron Age. The archaeology of pre-colonial farming societies in
Southern Africa. Pietermaritzburg: University of KwaZulu-Natal Press.

Kusel, U. 2007 Cultural Heritage Resources Impact Assessment of Portion 92 De Rust 478 JQ Madibeng
North West Province

Lombard, M. Wadley, L., Deacon, J., Wurz, S., Parsons, |., Mohapi, M., Swart, J. & Mitchell, P. 2012. South
African and Lesotho Stone Age sequence updated (I). South African Archaeological Bulletin 67(195): 120
- 144.

Maggs, T., 1995. Neglected Rock Art: The Rock Engravings of Agriculturist Communities in South Africa.
The South African Archaeological Bulletin 50, no. 162: 132-42.

Mason, R. J., 1962. Prehistory of the Transvaal. Johannesburg: Witwatersrand University Press.

Mason, R.J., 1981. Early Iron Age settlement at Broederstroom 24/73, Transvaal, South Africa. South
African Journal of Science, 77(9), pp.401-416.

Mason, R.J., 1986. Origins of black people of Johannesburg and the Southern Western Central Transvaal
AD 350-1880. University of the Witwatersrand: Johannesburg.

National Heritage Resources Act NHRA of 1999 (Act 25 of 1999)

Massie, R. H. 1905. The Native tribes of Transvaal. Prepared for the General Staff War Office. London: His
Majesty's Stationery Office.

Millsteed, B.M. 2018. Desktop Palaeontological Impact Assessment Report In Respect Of A Proposed
Vodacom Mast On Portion 10 Of The Farm Leeuwenkloof 480 JQ, North West Province

Rasmussen, R.K. 1978 Migrant kingdom: Mzilikagzi’s Ndebele in South Africa. London: Rex Collings
Ross, R. A concise history of South Africa. Cambridge University Press. Cambridge. 1999.

SAHRIS (Cited 17 May 2018)

South African History Online - https://www.sahistory.org.za/place/house-preller-hartebeesport

30




31
Heritage Scoping Report Necsa MPR March 2023

Turner, G., 1986. Faunal Remains from Jubilee Shelter, Transvaal. The South African Archaeological
Bulletin 41, no. 144 (1986): 63-68.

Van Schalkwyk, J. 1997 A Survey of Cultural Resources in The Proposed De Rust Development Area,
Northwest Province

Van Schalkwyk, J. 1999 A Survey of Cultural Resources at The Sites of Wucor Granite Mining and Thaba
Romana Granite, Northwest Province

Van Schalkwyk, J. 1998 A Survey of Cultural Resources for The Lomond/ Scheerpoort Powerline,
Broederstroom Area, West of Pretoria

Wadley, L., 1986. Segments of Time: A Mid-Holocene Wilton Site in the Transvaal. The South African
Archaeological Bulletin 41, no. 144: 54-62.

Wadley, L., 1996. Changes in the social relations of precolonial hunter—gatherers after agropastoralist
contact: an example from the Magaliesberg, South Africa. Journal of Anthropological Archaeology, 15(2),
pp.205-217.

Wulfsohn, L. 1992. Rustenburg at war. The story of Rustenburg and its citizens in the First and Second
Anglo-Boer Wars. Second Edition. Cape: CTP Book Printers.

31




Palaeontological Impact Assessment for the
proposed Multi-Purpose Reactor (MPR) and
associated infrastructure for South African
Nuclear Energy Corporation (Necsa), located at
Pelindaba, North West Province

Desktop Study (Phase 1)

Client:
Manyabe Consultancy (Pty) Ltd

Developer:
The South African Nuclear Energy Corporation (Necsa)

Report prepared by:
13 July 2023

Prof Marion Bamford
Palaeobotanist
P Bag 652, WITS 2050
Johannesburg, South Africa
Marion.bamford@wits.ac.za

In Association with Beyond Heritage

13 July 2023


mailto:Marion.bamford@wits.ac.za

Expertise of Specialist

The Palaeontologist Consultant: Prof Marion Bamford
Qualifications: PhD (Wits Univ, 1990); FRSSAf, mASSAf
Experience: 34 years research and lecturing in Palaeontology
26 years PIA studies and over 350 projects completed

Declaration of Independence

This report has been compiled by Professor Marion Bamford, of the University of the
Witwatersrand, sub-contracted by Beyond Heritage, Modimolle, South Africa. The views
expressed in this report are entirely those of the author and no other interest was
displayed during the decision making process for the Project.

Specialist: Prof Marion Bamford

Signature:

Bamford - PIA - Necsa MPR



Executive Summary

A Palaeontological Impact Assessment was requested for the proposed Multi-Purpose
Reactor (MPR) and associated infrastructure for South African Nuclear Energy
Corporation (Necsa), located at Pelindaba, North West Province. The two study sites (Site
Location 1 and Site Location 15) are situated on the Remainder of Farm Weldaba 567,
close together and just south of the R104 highway.

To comply with the regulations of the South African Heritage Resources Agency (SAHRA)
in terms of Section 38(8) of the National Heritage Resources Act, 1999 (Act No. 25 of
1999) (NHRA), a desktop Palaeontological Impact Assessment (PIA) was completed for
the proposed development.

The proposed sites lie on the Timeball Hill Formation (Pretoria Group, Transvaal
Supergroup) that potentially could preserve trace fossils such as stromatolites or
microbialites. Therefore, a Fossil Chance Find Protocol should be added to the
Environmental Management Programme (EMPr). Based on this information it is
recommended that no further palaeontological impact assessment is required unless
fossils are found by the contractor, environmental officer or other designated responsible
person once excavations or drilling activities have commenced. Since the impact will be
low, as far as the palaeontology is concerned, the project should be authorised.

There is no preferred site and there are no no-go areas.
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1. Background

The South African Nuclear Energy Corporation Limited (Necsa), a state-owned public
company (SOC), proposes to build a new 20 to (max) 30 MW (thermal) Multi-Purpose
Reactor (MPR) to replace the ageing SAFARI-1 at its Pelindaba site just outside Pretoria
in the North-West Province. Two sites were identified for assessment, namely, Site 1 and
Site 15. Beyond Heritage was appointed to assess the potential impacts to heritage
resources by the Project. This report is for the HIA Phase 1 Project and is based on a
desktop study (Figures 1-2).

Beyond Heritage was contracted by Manyabe Consultancy (Pty) Ltd (MC), in association
with SE Solutions (SES) to conduct a Heritage Impact Assessment (HIA) for the proposed
Project. Two possible sites were identified, namely, Site 1 and 15, and both were assessed
on desktop level. Possible impacts are identified, as well as potential risks to the Project.

A Palaeontological Impact Assessment (PIA) was requested for the MPR project. To
comply with the regulations of the South African Heritage Resources Agency (SAHRA) in
terms of Section 38(8) of the National Heritage Resources Act, 1999 (Act No. 25 of 1999)
(NHRA), a desktop Palaeontological Impact Assessment (PIA) was completed for the
proposed development and is reported herein.

Table 1: National Environmental Management Act, 1998 (Act No. 107 of 1998), as amended
(NEMA) and Environmental Impact Assessment (EIA) Regulations, 2014 (as amended) -
Requirements for Specialist Reports (Appendix 6).

Relevant
A specialist report prepared in terms of the EIA Regulations of 2014, as emended in section in
2017 must contain:
report
ai Details of the specialist who prepared the report, Appendix B
aii The expertise of that person to compile a specialist report including a curriculum vitae Appendix B
b A declaration that the person is independent in a form as may be specified by the Page 1
competent authority &
c An indication of the scope of, and the purpose for which, the report was prepared Section 1
ci An indication of the quality and age of the base data used for the specialist report: SAHRIS Yes
palaeosensitivity map accessed - date of this report
cii A description of existing impacts on the site, cumulative impacts of the proposed )
Sections 1, 4
development and levels of acceptable change
d The date and season of the site investigation and the relevance of the season to the N/A
outcome of the assessment
e A description of the methodology adopted in preparing the report or carrying out the Section 2
specialised process

Bamford - PIA - Necsa MPR




A specialist report prepared in terms of the EIA Regulations of 2014, as emended in

Relevant

as indicated in such notice will apply.

; section in
2017 must contain:
report
f The specific identified sensitivity of the site related to the activity and its associated Section 4
structures and infrastructure
g An identification of any areas to be avoided, including buffers N/A
h A map superimposing the activity including the associated structures and infrastructure
on the environmental sensitivities of the site including areas to be avoided, including | N/A
buffers;
i A description of any assumptions made and any uncertainties or gaps in knowledge; Section 5
j A description of the findings and potential implications of such findings on the impact of Section 4
the proposed activity, including identified alternatives, on the environment
k Section 8,
Any mitigation measures for inclusion in the EMPr )
Appendix A
1 Any conditions for inclusion in the environmental authorisation N/A
m o . . L. . L Section 8,
Any monitoring requirements for inclusion in the EMPr or environmental authorisation )
Appendix A
ni A reasoned opinion as to whether the proposed activity or portions thereof should be :
. Section 6
authorised
nii If the opinion is that the proposed activity or portions thereof should be authorised, any
avoidance, management and mitigation measures that should be included in the EMPr, | Sections 6, 8
and where applicable, the closure plan
o A description of any consultation process that was undertaken during the course of N/A
carrying out the study
p A summary and copies of any comments that were received during any consultation N/A
process
q Any other information requested by the competent authority. N/A
2 Where a government notice gazetted by the Minister provides for any protocol or
minimum information requirement to be applied to a specialist report, the requirements | N/A
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VLAKPLAAT

f" ' 4lar
Figure 1: Aerial map of the general area to show the relative landmarks. The Necsa MPR
project is shown by the yellow and lilac outlines.

?, . DR, W 300 v
Figure 2: Aerial map to show the proposed sites for the MPR development with Site 1 in
the yellow polygon and Site 15 in the lilac polygon.
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Figure 3: Topographic Map of the proposed development for Necsa at Pelindaba with the
sites shown by the green and blue outlines. 1:10 000 scale map.

2. Methods and Terms of Reference

The Terms of Reference (ToR) for this study were to undertake a PIA and provide feasible
management measures to comply with the requirements of SAHRA.
The methods employed to address the ToR included:

1. Consultation of geological maps, literature, palaeontological databases, published
and unpublished records to determine the likelihood of fossils occurring in the
affected areas. Sources include records housed at the Evolutionary Studies
Institute at the University of the Witwatersrand and SAHRA databases;

2. Where necessary, site visits by a qualified palaeontologist to locate any fossils and
assess their importance (not applicable to this assessment);

3. Where appropriate, collection of unique or rare fossils with the necessary permits
for storage and curation at an appropriate facility (not applicable to this
assessment); and

4. Determination of fossils’ representivity or scientific importance to decide if the
fossils can be destroyed or a representative sample collected (not applicable to this
assessment).
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3. Geology and Palaeontology

i.  Projectlocation and geological context

L | A NaTs¥ e Lt PPy -~ .

Figure 4: Geological map of the area around the proposed Necsa MPR project. The location
of both sites for the proposed project is indicated within the yellow rectangle.
Abbreviations of the rock types are explained in Table 2. Map enlarged from the Geological

Survey 1: 250 000 map 2526 Rustenburg.

Table 2: Explanation of symbols for the geological map and approximate ages (Eriksson et al.,
2006; Zeh et al,, 2020). SG = Supergroup; Fm = Formation; Ma = million years; grey shading =
formations impacted by the project.

Symbol | Group/Formation Lithology Approximate Age
vdi Diabase Intruglve volcanic dykes Post Transvaal SG
and sills
Vha Hekpoort Fm, Pretoria Volcanic rocks Ca 2224 Ma
Group, Transvaal SG
Timeball Hill Fm Shale, siltstone,
Vt Pretoria Group, conglomerate in places; Ca2316 - 2266 Ma
Transvaal SG dotted = Quartzite
Rooihoogte Fm, .
Vrs Pretoria Group, Quart.21te, shale, chert <2343 Ma
breccia
Transvaal SG
Littleton Fm, Malmani
Vml Subgroup. Chuniespoort | Dolomite, chert Ca 2585 - 2480 Ma
Group, Transvaal SG

The project lies in the Transvaal Basin of the Transvaal Supergroup (Figure 4).
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The Late Archaean to early Proterozoic Transvaal Supergroup is preserved in three
structural basins on the Kaapvaal Craton (Eriksson et al., 2006). In South Africa are the
Transvaal and Griqualand West Basins, and the Kanye Basin is in southern Botswana. The
Griqualand West Basin is divided into the Ghaap Plateau sub-basin and the Prieska sub-
basin. Sediments in the lower parts of the basins are very similar but they differ
somewhat higher up the sequences. Several tectonic events have greatly deformed the
south western portion of the Griqualand West Basin between the two sub-basins.

The Transvaal Supergroup comprises one of world’s earliest carbonate platform
successions (Beukes, 1987; Eriksson et al., 2006; Zeh et al., 2020). In some area there are
well preserved stromatolites that are evidence of the photosynthetic activity of blue
green bacteria and green algae. These microbes formed colonies in warm, shallow seas.

In the Transvaal Basin, the Transvaal Supergroup is divided into two Groups, the lower
Chuniespoort Group and the upper Pretoria Group (with ten formations; Eriksson et al.,
2006). Making up the lower Pretoria Group are the Timeball Hill Formation and the
Boshoek Formation. The Hekpoort, Dwaalheuwel, Strubenkop and Daspoort Formations
form a sequence as the middle part of the Pretoria Group, Transvaal Supergroup, and
represent rocks that are over 2060 million years old. The Hekpoort Formation is a
massive lava deposit and is overlain by the Dwaalheuwel conglomerates, siltstone and
sandstone (not present here). A hiatus separates the Strubenkop Formation slates and
shales from the overlying quartzites of the Daspoort Formation. Upper Pretoria Group
formations are the Silverton, Magaliesberg, Vermont, Lakenvalei, Nederhorst,
Steenkampsberg and Houtenbek Formations.

The Transvaal sequence has been interpreted as three major cycles of basin infill and
tectonic activity with the first deep basin sediments forming the Chuniespoort Group, the
second cycle deposited the lower Pretoria Group, and the sediments in this area are from
the interim lowstand that preceded the third cycle. These sediments were deposited in
shallow lacustrine, alluvial fan and braided stream environments (Eriksson et al., 2012).

The basal Rooihoogte Formation overlies a deeply weathered palaeotopography that
developed on the carbonates of the Chuniepoort Group. Composition of the rocks of this
formation vary locally but generally comprise chert conglomerate, chert-rich sandstones,
mudrocks and sandstones. An alluvial fan and fluvial braid-plain depositional setting has
been interpreted from the conglomerates and sandstones, and a shallow lacustrine basin
has been interpreted for the mudrocks and dolomites (Eriksson et al., 2006).

Overlying the Rooihoogte Formation is the Timeball Hill Formation which is composed
of thick shales and subordinate sandstones that were deposited in a fluvio-deltaic basin-
filling sequence (Eriksson et al., 2006). A number of facies are included in this formation.
At the base is black shale facies associated with subsurface lavas and pyroclastic rocks of
the Bushy Bend Lava Member. Above these are rhythmically interbedded
mudstones/siltstones and fine-grained sandstones that have been interpreted as
turbidite deposits (Eriksson et al., 2006). These fine-grained sediments grade up into the
medial Klapperkop Quartzite Member that has been interpreted as fluvio-deltaic
sandstones which fed the more distal turbidites (ibid). Above this is an upper shale
member and rhythmite facies. In the east of the Transvaal Basin the Upper Timeball Hill
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shales have undergone extensive soft-sediment deformation caused by the onset of
tectonic instability that led to the eventual fan deposits of the Boshoek Formation and the
flood basalts of the Hekpoort Formation (ibid).

ii. Palaeontological context

The palaeontological sensitivity of the area under consideration is presented in Figure 5.
The site for development is in the Timeball Hill Formation (Pretoria Group, Transvaal
Supergroup.

The Transvaal Supergroup sequence of sedimentary and volcanic rocks has been
interpreted as having undergone three cycles of tectonically controlled basin subsidence
and infilling with clastic deposits from the west and northwest. The first cycle
(Chuniespoort Group) was a shallow seaway in a marine environment where the
carbonate platform (Malmani Subgroup) was deposited and has a variety of limestones
and dolomite (Erikson et al., 2012). The different lithofacies represent different depths of
formation of carbonates, for example, intertidal zone, high energy zone and shallow
subtidal deposits are limestone and dolomite, with flat domes and columnar
stromatolites being formed in the intertidal zone. In the high energy zone oolites,
oncolites and ripples were formed, while in the deep tidal zone elongated stromatolitic
mounds were formed (Truswell and Eriksson, 1973; Eriksson and Altermann, 1998).

After a hiatus of about 80 Myr, the second cycle (Duitschland, Rooihoogte and Timeball
Hill Formations) occurred under glacial influence. The stromatolites in the Timeball Hill
Formation are questionable but they are present in the Duitschland Formation (Schroder
etal.,, 2016).

Stromatolites are the trace fossils that were formed by colonies of green algae and blue-
green algae (Cyanobacteria) that grew in warm, shallow marine settings. These algae
were responsible for releasing oxygen via the photosynthetic process where atmospheric
carbon dioxide and water, using energy from the sun, are converted into carbon chains
and compounds that are the building blocks of all living organisms. The released carbon
dioxide initially was taken up by the abundant reducing minerals to form oxides, e.g. iron
oxide. Eventually free oxygen was released into the atmosphere and some was converted
into ozone by the bombardment of cosmic rays. The ozone is critical for the filtering out
of harmful ultraviolet rays.

Stromatolites are the layers upon layers of inorganic materials that were deposited
during photosynthesis, namely calcium carbonate, magnesium carbonate, calcium
sulphate and magnesium sulphate. These layers can be in the form of flat layers, domes
or columns depending on the environment where they grew (Beukes, 1987). Some
environments did not form stromatolites, just layers of limestone that later was
converted to dolomite. The algae that formed the stromatolites are very rarely preserved,
and they are microscopic so they can only be seen from thin sections studies under a
petrographic microscope.

10
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Figure 5: SAHRIS palaeosensitivity map for the site for the proposed MPR shown within
the blue outline (Site 1) and yellow outline (Site 15). Background colours indicate the
following degrees of sensitivity: red = very highly sensitive; orange/yellow = high; green
= moderate; blue = low; grey = insignificant/zero.

Microbialites (sensu Burne and Moore, 1987) are organo-sedimentary deposits formed
from interaction between benthic microbial communities (BMCs) and detrital or
chemical sediments. In addition, microbialites contrast with other biological sediments
in that they are generally not composed of skeletal remains. Archean carbonates mostly
consist of stromatolites. These platforms could have been the site of early O2 production
on our planet. Stromatolites are the laminated, organo-sedimentary, non-skeletal
products of microbial communities, which may have included cyanobacteria, the first
photosynthetic organisms to produce oxygen. Another type of trace fossil has been
termed Microbially-induced sedimentary structures (MISS sensu Noffke et al., 2001) or
simply ‘fossil mats’ (sensu Tice et al,, 2011). These include swirls, rip-ups, crinkled
surfaces and wrinkles that were formed by the mucus extruded by littoral algae or
microbes and bound together sand particles. Davies et al. (2016) caution against the
assumption that all such structures are microbially induced unless there is additional
evidence for microbes in the palaeoenvironment.

Nonetheless, stromatolites and microbialites are accepted as trace fossils of algal
colonies. MISS could be microbially or abiotically formed. The oldest stromatolites have
been recorded from the Barberton Supergroup that was deposited between 3.55 to ca.
3.20 Ga, and stromatolites still form today in warm, shallow seas (Homan, 2019).

11
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4. Impact assessment

An assessment of the potential impacts to possible palaeontological resources considers
the criteria encapsulated in Table 3:

Table 3a: Criteria for assessing impacts

PART A: DEFINITION AND CRITERIA

H | Substantial deterioration (death, illness or injury).
Recommended level will often be violated. Vigorous community
action.
M | Moderate/ measurable deterioration (discomfort).
Recommended level will occasionally be violated. Widespread
complaints.
Criteria for ranking | Minor deterioration (nuisance or minor deterioration). Change
of the not measurable/ will remain in the current range. Recommended
SEVERIT‘_{/ NATURE level will never be violated. Sporadic complaints.
of environmental ; : . .
im L+ | Minor improvement. Change not measurable/ will remain in the
pacts . .
current range. Recommended level will never be violated.
Sporadic complaints.
M+ | Moderate improvement. Will be within or better than the
recommended level. No observed reaction.
H+ | Substantial improvement. Will be within or better than the
recommended level. Favourable publicity.
Criteria for ranking L | Quickly reversible. Less than the project life. Short term
the DURATION of | M | Reversible over time. Life of the project. Medium term
impacts H | Permanent. Beyond closure. Long term.
Criteria for ranking L | Localised - Within the site boundary.
the SPATIAL SCALE | M | Fairly widespread - Beyond the site boundary. Local
of impacts H | Widespread - Far beyond site boundary. Regional/ national
PROBABILITY H | Definite/ Continuous
(of exposure to| M | Possible/ frequent
impacts) L | Unlikely/ seldom
Table 3b: Impact Assessment
PART B: Assessment
H -
M |-
L | Soils do not preserve fossils; so far there are no records from the
SEVERITY/NATUR Timeball Hill Fm of trace fossils, plant or animal fossils in this
E region so it is very unlikely that fossils occur on the site. The
impact would be negligible
L+ |-
M+ | -

12
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PART B: Assessment
H+ | -
L |-
DURATION M |-
H | Where manifest, the impact will be permanent.
L | Since the only possible fossils within the area would be trace
fossils in the shales of the Timeball Hill Fm, the spatial scale will
SPATIAL SCALE be localised within the site boundary.
M |-
H |-
H |-
M |-

PROBABILITY L | Itis extremely unlikely that any fossils would be found in the loose
soils and sands that cover the area or in the Timeball Hill Fm that
will be excavated. Nonetheless, a Fossil Chance Find Protocol
should be added to the eventual EMPr.

Based on the nature of the project, surface activities may impact upon the fossil heritage
if preserved in the development footprint. The geological structures suggest that the
rocks are either much too old to contain fossils or contain only traces of microbial life.
Furthermore, the material to be excavated is soil and this does not preserve fossils. Since
there is an extremely small chance that trace fossils from the Timeball Hill Formation may
occur below the soils and may be disturbed, a Fossil Chance Find Protocol has been added
to this report (Section 8). Taking account of the defined criteria, the potential impact to
fossil heritage resources is extremely low.

5. Assumptions and uncertainties

Based on the geology of the area and the palaeontological record as we know it, it can be
assumed that the formation and layout of the dolomites, sandstones, shales and sands are
typical for the country and only some contain trace fossils, such as stromatolites and
microbialites in the Timeball Hill Formation. The soils and sands of the Quaternary period
would not preserve fossils.

6. Recommendation

Based on experience and the lack of any previously recorded fossils from the area, it is
extremely unlikely that any fossils would be preserved in the overlying soils and sands of
the Quaternary. There is a very small chance that trace fossils such as stromatolites and
microbialites may occur below ground in the Timeball Hill Formation so a Fossil Chance
Find Protocol (Section 8) should be added to the EMPr. If fossils are found by the
developer, environmental officer, or other responsible person once excavations for
foundations, amenities and infrastructure have commenced, then they should be rescued,
and a palaeontologist called to assess and collect a representative sample. The impact on
the palaeontological heritage would be low so as far as the palaeontological heritage is
concerned, the project should be authorised.

13
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8. Chance Find Protocol

Monitoring Programme for Palaeontology - to commence once the excavations/
drilling activities begin.

1.

2.

The following procedure is only required if fossils are seen on the surface and
when drilling/ excavations commence.

When excavations begin, the rocks must be given a cursory inspection by the
environmental officer or designated person. Any fossiliferous material (trace
fossils, stromatolites) should be put aside in a suitably protected place. This
way the project activities will not be interrupted.

Photographs of similar fossils must be provided to the developer to assist in
recognising the trace fossils such as stromatolites or microbially features
(trails, curls, rip-ups, mudcracks) trace fossils in the dolomites, limestones,
shales and mudstones (for example see Figures 6-7). This information will be
built into the EMPr’s training and awareness plan and procedures.
Photographs of the putative fossils can be sent to the palaeontologist for a
preliminary assessment.

If there is any possible fossil material found by the contractor, developer or
environmental officer, then the qualified palaeontologist sub-contracted for
the project, should visit the site to inspect the selected material and check the
dumps where feasible.

Trace fossils, fossil plants or vertebrates that are considered to be of good
quality or scientific interest by the palaeontologist must be removed,
catalogued and housed in a suitable institution where they can be made
available for further study. Before the fossils are removed from the site, a
SAHRA permit must be obtained. Annual reports must be submitted to SAHRA
as required by the relevant permits.

If no good fossil material is recovered, then no site inspections by the
palaeontologist will be necessary. A final report by the palaeontologist must
be sent to SAHRA once the project has been completed and only if there are
fossils.

If no fossils are found and the excavations have finished, then no further
monitoring is required.

15
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9. Appendix A - Examples of fossils from the Pretoria Group

Side view of a stromatolite Surface view of domal stromatolites

Figure 6: Photographs from the Malmani Subgroup of different types of stromatolites in
dolomite.

16
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Magaliesberg Fm trace fossils, near Pretoria (all from Bosch & Eriksson, 2008): A — cracks,.
B — sinuous structure, C — Manchuriphycus, D — circular structures. R1 coin for scale.

Figure 7: Photographs of microbial features from the Magaliesberg Formation (in Bosch
and Eriksson, 2008)

10. Appendix B - Details of specialist

Curriculum vitae (short) - Marion Bamford PhD
January 2023

Present employment: Professor; Director of the Evolutionary Studies Institute.
Member Management Committee of the NRF/DSI Centre of
Excellence Palaeosciences, University of the Witwatersrand,
Johannesburg, South Africa

Telephone : +27 11717 6690
Cell : 082 555 6937
E-mail : marion.bamford@wits.ac.za; marionbamford12@gmail.com

ii) Academic qualifications

Tertiary Education: All at the University of the Witwatersrand:

1980-1982: BSc, majors in Botany and Microbiology. Graduated April 1983.
1983: BSc Honours, Botany and Palaeobotany. Graduated April 1984.
1984-1986: MSc in Palaeobotany. Graduated with Distinction, November 1986.
1986-1989: PhD in Palaeobotany. Graduated in June 1990.
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iii) Professional qualifications

Wood Anatomy Training (overseas as nothing was available in South Africa):

1994 - Service d’Anatomie des Bois, Musée Royal de I’Afrique Centrale, Tervuren,
Belgium, by Roger Dechamps

1997 - Université Pierre et Marie Curie, Paris, France, by Dr Jean-Claude Koeniguer
1997 - Université Claude Bernard, Lyon, France by Prof Georges Barale, Dr Jean-Pierre
Gros, and Dr Marc Philippe

iv) Membership of professional bodies/associations

Palaeontological Society of Southern Africa

Royal Society of Southern Africa - Fellow: 2006 onwards

Academy of Sciences of South Africa - Member: Oct 2014 onwards
International Association of Wood Anatomists - First enrolled: January 1991
International Organization of Palaeobotany — 1993+

Botanical Society of South Africa

South African Committee on Stratigraphy - Biostratigraphy - 1997 - 2016
SASQUA (South African Society for Quaternary Research) - 1997+

PAGES - 2008 -onwards: South African representative

ROCEEH / WAVE - 2008+

INQUA - PALCOMM - 2011+onwards

v) Supervision of Higher Degrees

All at Wits University
Degree Graduated/completed | Current
Honours 13 0
Masters 13 3
PhD 13 7
Postdoctoral fellows 14 4

vi) Undergraduate teaching

Geology II - Palaeobotany GEOL2008 - average 65 students per year

Biology III - Palaeobotany APES3029 - average 25 students per year

Honours - Evolution of Terrestrial Ecosystems; African Plio-Pleistocene Palaeoecology;
Micropalaeontology - average 12 - 20 students per year.

vii) Editing and reviewing

Editor: Palaeontologia africana: 2003 to 2013; 2014 - Assistant editor

Guest Editor: Quaternary International: 2005 volume

Member of Board of Review: Review of Palaeobotany and Palynology: 2010 -
Associate Editor: Cretaceous Research: 2018-2020

Associate Editor: Royal Society Open: 2021 -

Review of manuscripts for ISI-listed journals: 30 local and international journals

viii) Palaeontological Impact Assessments

25 years’ experience in PIA site and desktop projects
e Selected from recent projects only - list not complete:
e Skeerpoort Farm Mast 2020 for HCAC
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Vulindlela Eco village 2020 for 1World

KwaZamakhule Township 2020 for Kudzala

Sunset Copper 2020 for Digby Wells

McCarthy-Salene 2020 for Prescali

e VLNR Lodge 2020 for HCAC

e Madadeni mixed use 2020 for Enviropro

¢ Frankfort-Windfield Eskom Powerline 2020 for 1World
e Beaufort West PV Facility 2021 for ACO Associates
Copper Sunset MR 2021 for Digby Wells

Sannaspos PV facility 2021 for CTS Heritage
Smithfield-Rouxville-Zastron PL 2021 for TheroServe
Glosam Mine 2022 for AHSA

Wolf-Skilpad-Grassridge OHPL 2022 for Zutari

[ziduli and Msenge WEFs 2022 for CTS Heritage
Hendrina North and South WEFs & SEFs 2022 for Cabanga
Dealesville-Springhaas SEFs 2022 for GIBB Environmental
Vhuvhili and Mukondeleli SEFs 2022 for CSIR
Chemwes & Stilfontein SEFs 2022 for CTS Heritage
Equestria Exts housing 2022 for Beyond Heritage
Zeerust Salene boreholes 2022 for Prescali

Tsakane Sewer upgrade 2022 for Tsimba

Transnet MPP inland and coastal 2022 for ENVASS
Ruighoek PRA 2022 for SLR Consulting (Africa)

Namli MRA Steinkopf 2022 for Beyond Heritage

ix) Research Output

Publications by M K Bamford up to July 2023 peer-reviewed journals or scholarly
books: over 170 articles published; 5 submitted/in press; 14 book chapters.
Scopus h-index = 31; Google Scholar h-index = 39; -i10-index = 120 based on 7068
citations.

Conferences: numerous presentations at local and international conferences.
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