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Declaration of Independence

I, Elize Butler, declare that —

General declaration:

| act as the independent palaeontological specialist 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 favourable to the applicant

| declare that there are no circumstances that may compromise my objectivity in
performing such work;

| have expertise in conducting palaeontological impact assessments, 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 legislation;

I will take into account, to the extent possible, the matters listed 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 interests in the undertaking of the
activity;

I undertake to disclose to the applicant and the competent authority all material
information in my possession that reasonably has or may have the potential of
influencing - any decision 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 submission to the competent authority;

I will ensure that information containing all relevant facts in respect of the
application is distributed or made available to interested and affected parties and
the public and that participation by interested and affected parties is facilitated in
such a manner that all interested 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;

| will provide the competent authority with access to all information at my disposal
regarding the application, whether such information is favourable 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 specialist in
terms of the Act and the constitutions of my affiliated professional bodies; and

| realise that a false declaration is an offence in terms of regulation 71 of the

Regulations and is punishable in terms of section 24F of the NEMA.

Disclosure of Vested Interest

I do not have and will not have any vested interest (either business, financial, personal or

other) in the proposed activity proceeding other than remuneration for work performed in

terms of the Regulations;
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The heritage impact assessment report has been compiled taking into account the National

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

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

NEMA Regs (2014) - Appendix 6

Relevant section in report

1. (1) A specialist report prepared in terms of these Regulations must
contain-
a) details of-
i. the specialist who prepared the report; and Page iii of Report — Contact
i. the expertise of that specialist to compile a specialist | details and company and
report including a curriculum vitae; Appendix A
b) a declaration that the specialist is independent in a form as
may be specified by the competent authority; Page iii

c) an indication of the scope of, and the purpose for which, the
report was prepared,; Section 4 — Objective
(cA) an indication of the quality and age of base data used for
the specialist report; Section 5 — Geological and

Palaeontological history
(cB) a description of existing impacts on the site, cumulative
impacts of the proposed development and levels of acceptable
change; Section 9

d) the date, duration and season of the site investigation and
the relevance of the season to the outcome of the | N/A Desktop Study
assessment;

e) a description of the methodology adopted in preparing the
report or carrying out the specialised process inclusive of | Section 7 Approach and
equipment and modelling used; Methodology

f) details of an assessment of the specific identified sensitivity
of the site related to the proposed activity or activities and
its associated structures and infrastructure, inclusive of a
site plan identifying site alternatives; Section 1 and 9

g) an identification of any areas to be avoided, including
buffers;

h) a map superimposing the activity including the associated
structures and infrastructure on the environmental
sensitivities of the site including areas to be avoided, | Section 5 — Geological and
including buffers; Palaeontological history

i) a description of any assumptions made and any | Section 7.1 — Assumptions
uncertainties or gaps in knowledge; and Limitation

j) a description of the findings and potential implications of | Section 10
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such findings on the impact of the proposed activity,
including identified alternatives on the environment or

activities;

k) any mitigation measures for inclusion in the EMPr;

Section 9

) any conditions for inclusion in the environmental

authorisation;

N/A

m) any monitoring requirements for inclusion in the EMPr or

environmental authorisation;

N/A

n) areasoned opinion-

as to whether the proposed activity, activities or portions
thereof should be authorised;
(iA) regarding the acceptability of the proposed activity or
activities; and
ii. if the opinion is that the proposed activity, activities or
portions thereof should be authorised, any avoidance,
management and mitigation measures that should be
included in the EMPr, and where applicable, the closure

plan;

Section 10

0) a description of any consultation process that was
undertaken during the course of preparing the specialist

report;

Not applicable. A public
consultation process was
handled as part of the EIA

and EMP process.

p) a summary and copies of any comments received during
any consultation process and where applicable all

responses thereto; and

Not applicable.

q) any other information requested by the competent authority.

Not applicable.

2) Where a government notice gazetted by the Minister provides for
any protocol or minimum information requirement to be applied to a

specialist report, the requirements as indicated in such notice will

apply.

Section 3 compliance with
SAHRA guidelines
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EXECUTIVE SUMMARY

Banzai Environmental was appointed by PGS Heritage (Pty) Ltd to conduct the
Palaeontological Desktop Assessment (DIA) to assess the proposed Westrand
Strengthening Project Phase Il. The National Heritage Resources Act (No 25 of 1999, section
38), states that a PIA is key to detect the presence of fossil material within the planned
development footprint and it is thus necessary to evaluate the effect of the construction on the

palaeontological resources.

The proposed Westrand Strengthening Project Phase II, is underlain by the following
geological sediments:
High Palaeontological Sensitivity
e Quaternary Cenozoic superficial deposits
e The Malmani Subgroup, Chuniespoort Group of the Transvaal Supergroup
o The Black Reef Formation of the Transvaal Supergroup
Low Palaeontological Sensitivity
e The Klipriviersberg Group of the Ventersdorp Supergroup,
Zero Palaeontological Sensitivity
e The Turffontein Subgroup, Central Rand Group of the Witwatersrand Supergroup
e Government and Jeppestown Subgroup, Westrand Group of the Witwatersrand

Supergroup

Rock formations of high Palaeontological Sensitivity are present in the study area and thus a
field-based assessment by a palaeontologist is required after the alignment of the

powerline has been finalized, before the construction phase begins.

It is recommended that:

e The EAP and ECO must be informed that a High Palaeontological Sensitivity is
allocated to the Quaternary Cenozoic superficial deposits, Malmani Subgroup and
Black Reef Formation of the Transvaal Supergroup.

e Once the final alignment of the powerline has been established, a qualified
palaeontologist must be employed to conduct a full PIA walk down of said
alignment. The palaeontologist will look for extraordinarily well preserved fossils and
collect representative samples of these fossils for further study at an appropriate
institution.

e These recommendations must be incorporated in the EMPr of this project.
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TERMINOLOGY AND ABBREVIATIONS

Archaeological resources

This includes:

material remains resulting from human activity which are in a state of disuse and are
in or on land and which are older than 100 years including artefacts, human and
hominid remains and artificial features and structures;

rock art, being any form of painting, engraving or other graphic representation on a
fixed rock surface or loose rock or stone, which was executed by human agency and
which is older than 100 years, including any area within 10m of such representation;
wrecks, being any vessel or aircraft, or any part thereof, which was wrecked in South
Africa, whether on land, in the internal waters, the territorial waters or in the maritime
culture zone of the republic as defined in the Maritimes Zones Act, and any cargo,
debris or artefacts found or associated therewith, which is older than 60 years or
which SAHRA considers to be worthy of conservation;

features, structures and artefacts associated with military history which are older than

75 years and the site on which they are found.

Cultural significance

This means aesthetic, architectural, historical, scientific, social, spiritual, linguistic or

technological value or significance

Development

This means any physical intervention, excavation, or action, other than those caused by

natural forces, which may in the opinion of the heritage authority in any way result in a change

to the nature, appearance or physical nature of a place or influence its stability and future

well-being, including:

construction, alteration, demolition, removal or change in use of a place or a structure
at a place;

carrying out any works on or over or under a place;

subdivision or consolidation of land comprising a place, including the structures or
airspace of a place;

constructing or putting up for display signs or boards;

any change to the natural or existing condition or topography of land; and

any removal or destruction of trees, or removal of vegetation or topsoil

Early Stone Age

The archaeology of the Stone Age between 700 000 and 2 500 000 years ago.
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Fossil
Mineralised bones of animals, shellfish, plants and marine animals. A trace fossil is the track

or footprint of a fossil animal that is preserved in stone or consolidated sediment.

Heritage
That which is inherited and forms part of the National Estate (historical places, objects, fossils

as defined by the National Heritage Resources Act 25 of 1999).

Heritage resources
This means any place or object of cultural significance and can include (but not limited to) as
stated under Section 3 of the NHRA,

= 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;

» Jandscapes and natural features of cultural significance;

= geological sites of scientific or cultural importance;

» archaeological and palaeontological sites;

= graves and burial grounds, and

= sites of significance relating to the history of slavery in South Africa;

Holocene

The most recent geological time period which commenced 10 000 years ago.

Late Stone Age

The archaeology of the last 30 000 years associated with fully modern people.

Late Iron Age (Early Farming Communities)
The archaeology of the last 1000 years up to the 1800’s, associated with iron-working and

farming activities such as herding and agriculture.

Middle Stone Age
The archaeology of the Stone Age between 30 000-300 000 years ago, associated with early

modern humans.

Palaeontology
Any fossilised remains or fossil trace of animals or plants which lived in the geological past,
other than fossil fuels or fossiliferous rock intended for industrial use, and any site which

contains such fossilised remains or trace.
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Abbreviations Description

AlA Archaeological Impact Assessment

ASAPA Assaociation of South African Professional Archaeologists
CRM Cultural Resource Management

DEA Department of Environmental Affairs

DIA Desktop Impact Assessment

ECO Environmental Control Officer

EIA practitioner

Environmental Impact Assessment Practitioner

EIA

Environmental Impact Assessment

ESA Early Stone Age

GPS Global Positioning System

HIA Heritage Impact Assessment

I&AP Interested & Affected Party

LSA Late Stone Age

LIA Late Iron Age

MSA Middle Stone Age

MIA Middle Iron Age

NEMA National Environmental Management Act
NHRA National Heritage Resources Act

PIA Palaeontological Impact Assesment
PHRA Provincial Heritage Resources Authority
PSSA Palaeontological Society of South Africa
SADC Southern African Development Community
SAHRA South African Heritage Resources Agency
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1 INTRODUCTION

(Information provided by Resolute Environmental Solutions)

Eskom proposes the development of the new 400 kV Transmission line from the existing Pluto
Substation (approximately 17 km north of Carletonville Township) to the existing Westgate Substation
(situated on the western outskirt of the Kagiso Township). Simultaneously, Eskom proposes to
strengthen the grid in this area by Looping in the Hera — Westgate 400-kV line into Taunus MTS. A
powerline corridor have been established between the two existing substations that will be accessed
as well as the Taunus loop in and out corridor. Each corridor has a 2 km buffer to anticipate design

changes. The straight-line distance between the two substations is 31 km (Figure 1).

According to the Terms of reference provided for this report only the preferred alternative Corridor 3

will be evaluated during this desktop study.

1.1 Pluto — Westgate Corridor (also known as preferred alternative Corridor 3)

The corridor is approximately 45 km long (Figure 1). The first 13 km of the corridor traverses southerly
out of Pluto substation. The corridor traverses over agricultural lands and it is parallel to other

transmission powerlines for the entire 13 km.

There is also a vacant servitude along this section of the corridor, however the vacant servitude is on
the western side the existing powerlines, while the proposed corridor is on the eastern side of the

existing power-lines.

The middle section of corridor 3 is approximately 25 km long. Along this section, the corridor traverses
through grazing areas. There are traces of wetlands and rivers that do not pose major challenges.
However, there is a potential flooding risk during the rainy seasons of the section running parallel to
the Wonderfontuinspruit for about 16 km. The current alignment is approximately 400 m away from
the river and there is sufficient space to allow for a safe separation distance. Westonaria Town,
Bekkersdal and Mohlakeng Townships are in close proximity to the corridor, however these areas

seem not to be expanding towards the proposed corridor.

The last 7 km of the corridor is parallel to the Hera — Westgate 400kV power-line

1.2 Taunus loop in and out corridor

This corridor is approximately 6 km long (Figure 1) and is aligned between the R559 road and the

mining area, which is also used for grazing.
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1.3 Activities of specific development

It is clear from the information provided that the proposed development will be situated in an already
disturbed area (agricultural and residential). The erection of the electricity poles will also have a less
invasive impact on the environment than for example the construction of buildings. However, the
chance of recovering fossil heritage is high and as many fossil taxa are known from only a single

fossil any fossil material is potentially highly significant.
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Figure 1 - Google Earth Image (2018) of the proposed Westrand Strengthening Project Phase Il. Scale bar represents 7.55 km.
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2 QUALIFICATIONS AND EXPERIENCE OF THE AUTHOR

The author (Elize Butler) has an MSc in Palaeontology from the University of the Free State,
Bloemfontein, South Africa. She has been working in Palaeontology for more than twenty-four years.
She has extensive experience in locating, collecting and curating fossils, including exploration field
trips in search of new localities in the Karoo Basin. She has been a member of the Palaeontological

Society of South Africa for 12 years. She has been conducting PIAs since 2014.

3 LEGISLATION

3.1 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 specimens”.

Palaeontological heritage is unique and non-renewable and is protected by the NHRA.
Palaeontological resources may not be unearthed, moved, broken or destroyed by any development
without prior assessment and without a permit from the relevant heritage resources authority as per
section 35 of the NHRA.

This Palaeontological Desktop Assessment 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 assess any
potential impacts to palaeontological heritage within the development footprint where:
= the construction of a road, wall, power line, pipeline, canal or other similar form of linear
development or barrier exceeding 300 m in length;
= the construction of a bridge or similar structure exceeding 50 m in length;
= any development or other activity which will change the character of a site—
= (exceeding 5 000 m? in extent; or
= involving three or more existing erven or subdivisions thereof; or
* involving three or more erven or divisions thereof which have been consolidated within the
past five years; or
= the costs of which will exceed a sum set in terms of regulations by SAHRA or a provincial
heritage resources authority
= the re-zoning of a site exceeding 10 000 m2 in extent;
= or any other category of development provided for in regulations by SAHRA or a Provincial

heritage resources authority.
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4 OBJECTIVE

The objective of a Palaeontological Desktop Assessment is to determine the impact of the

development on potential palaeontological material at the site.

According to the “SAHRA APM Guidelines: Minimum Standards for the Archaeological and
Palaeontological Components of Impact Assessment Reports” the aims of the PIA are: 1) to identify
the palaeontological status of the exposed as well as rock formations just below the surface in the
development footprint 2) to estimate the palaeontological importance of the formations 3) to
determine the impact on fossil heritage; and 4) to recommend how the developer ought to protect or

mitigate damage to fossil heritage.

When a palaeontologist compiles a desktop study, the potentially fossiliferous rocks present within the
development are established from 1:250 000 geological maps. The topography of the development is
identified by 1:50 000 topography maps and Google Earth Images. Previous palaeontological impact
studies in the same region, the PalaeoMap from SAHRIS; and databases of various institutions which
identify fossils found in close proximity to the development is used to identify the fossil heritage within
each rock. The palaeontological status of each rock component in the development area is calculated
and the possible impact of the development on fossil heritage is determined by a) the palaeontological
importance of the rocks, b) the scale and type of development and c) the quantity of bedrock
removed.

When it is determined that the development footprint has a moderate to high sensitivity, a field-
based assessment by a palaeontologist is necessary. By using the desktop and the field survey of
the exposed rock the impact significance of the planned development is calculated and
recommendations for any further studies or mitigation are made. Usually destructive impacts on
palaeontological heritage only occur during the construction phase and the excavations will change
the current topography and may destruct or permanently seal-in fossils at or below the ground

surface. Fossil Heritage will then no longer be accessible for scientific research.

Mitigation may precede construction or even better occur during construction when potentially
fossiliferous bedrock is exposed. Mitigation comprises the collection and recording of fossils. It is
important that preceding the excavation of any fossil heritage a permit from SAHRA must be obtained
and the material will have to be housed in a permitted institution. When mitigation is applied correctly,
a positive impact is possible because our knowledge of local palaeontological heritage may be

increased
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5 GEOLOGICAL AND PALAEONTOLOGICAL HISTORY

The proposed Westrand Strengthening Project Phase I, is underlain by the following geological

sediments (Figure 2-3):

High Paleontological Significance
¢ Quaternary Cenozoic superficial deposits
e The Malmani Subgroup, Chuniespoort Group of the Transvaal Supergroup
e The Black Reef Formation of the Transvaal Supergroup
Low Palaeontological Sensitivity
e The Klipriviersberg Group of the Ventersdorp Supergroup
Zero Paleontological Significance
e The Klipriviersberg Group of the Ventersdorp Supergroup,
e The Turffontein Subgroup, Central Rand Group of the Witwatersrand Supergroup

e Government and Jeppestown Subgroup, Westrand Group of the Witwatersrand Supergroup
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Table 1 - Rock formations and their associated sensitivity

Supergroup Group Subgroup Formation | Palaeontological Fossil Heritage
Sensitivity

Quaternary High Bones, horn corns and mammalian teeth; reptile skeletons fragments of ostrich
Cenozoic eggs. Microfossils, non- marine mollusc shells and freshwater stromatolites.
superficial Plant material as well as trace fossils like vertebrate tracks, burrows, termitaria
deposits and rhizoliths
Transvaal Chuniespoort Malmani High Stromatolites
Supergroup Group
Transvaal Black Reef | High Stromatolitic carbonates
Supergroup
Ventersdorp Klipriviersberg Low NO Fossils
Witwatersrand | Central Rand Turffontein Insignificant or | NO Fossils

Zero
Witwatersrand | Central Rand Johannesbur Insignificant or | NO Fossils

g Zero

Witwatersrand | Westrand Jeppestown Insignificant or | NO Fossils

Zero
Witwatersrand | Westrand Government Insignificant or | NO Fossils

Zero
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Only rock formations of high Palaeontological Sensitivity will be discussed in this report, while the rock
formations with a low or insignificant Palaeontological significance will not be discussed as they are

considered to be unfossiliferous

5.1 Geology

5.1.1 Quaternary superficial deposits

Quaternary superficial deposits are the youngest geological deposits formed during the most recent
period of geological time namely the Quaternary (approximately 2.6 million years ago to present). The
rocks and sediments can be found at or near the surface of the Earth. Pre-Quaternary deposits are

referred to as bedrock.

Most of the superficial deposits are unconsolidated sediments and consist of aeolian sand, alluvium
(clay, silt and sand deposited by flowing floodwater in a river valley/ delta producing fertile soil),
colluvium (material collecting at the foot if a steep slope), spring tufa/tuff (a porous rock composed of
calcium carbonate and formed by precipitation from water, for example, around mineral springs.) and

lake deposits, peats, pedocretes or duricrusts (calcrete, ferricrete), soils and gravels.

5.1.2 Transvaal Supergroup, Chuniespoort Group

The Transvaal Supergroup is late Archaean to early Proterozoic in age and is preserved in three
structural basins on the Kaapvaal Craton namely the Transvaal and Griqualand West Basins of South
Africa and the Kanye basin of Botswana. The Griqualand West Basin can be further divided in the
Ghaap Plateau and Prieska sub-basins. The Chuniespoort group of the Transvaal Basin consists of

the Malmani Subgroup which is dated between approximately 2600 and 2500 million years.

5.1.3 The Black Reef Formation of the Transvaal Supergroup

The Black reef Formation consists mainly of mature quartz arenites with minor conglomerates and
subordinate mudrocks. This forms a thin surface of arenaceous rocks (sedimentary clastic rock with
sand grain size between 0.0625 mm and 2 mm) and contain less than 15% matrix. This rock layer
unconformably overlies older successions. This basal conglomerate is followed by thicker sandstones
as well as mudrocks which form an uplifting fining succession. This formation generally forms an
extensive thin sandstone sheet which varies between a few meters to approximately 30 meters with
60 meters of sandstone occurring in the west of the basin. This formation shows repeated upwards
coarsening mudrock-sandstone cycles. The sediments of the Black Reef Formation were deposited

during a fluvial to shallow marine transition.
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The Malmani Subgroup succession is approximately 2 km thick and is divided into five formations
namely the Oaktree Formation, followed by the Monte Christo formation, Lyttelton Formation, Eccles
Formation and Frisco Formation. These divisions are based on chert content, intercalated shales and
erosion surfaces as well as the stromatolite morphology of the different Formations. The Malmani
Subgroup is characterised by a series of minor secondary cherts, mudrocks and black carbonaceous
shales and dolomites.

5.2 Palaeontology

5.2.1 Quaternary superficial deposits

Quaternary fossil assemblages are generally rare and low in diversity and occur over a wide-ranging
geographic area. These fossil assemblages may sometimes occur in extensive alluvial and colluvial
deposits cut by dongas. In the past palaeontologists did not concentrate their research on Cenozoic
superficial deposits although they sometimes comprise of important fossil biotas. Fossils
assemblages may comprise of bones, horn corns and mammalian teeth; reptile skeletons as well as
fragments of ostrich eggs. Microfossils, non- marine mollusc shells and freshwater stromatolites are
also known from Quaternary deposits. Plant material such as foliage, pollens peats and wood are
recovered as well as trace fossils like vertebrate tracks, burrows, termitaria (termite heaps/ mounds)

and rhizoliths (root casts).

5.2.2 Malmani Subgroup and Black Reef Formation

The Malmani Subgroup and Black Reef Formation of the Transvaal Basin comprise of a collection of
stromatolites (microbial laminites), ranging from supratidal mats to intertidal columns and large
subtidal domes (Eriksson et al. 2006).

Stromatolites are layered mounds, columns and sheet-like sedimentary rocks. These structures were
originally formed by the growth of layer upon layer of cyanobacteria, a single-celled photosynthesizing
microbe. Cyanobacteria are prokaryotic cells (simplest form of modern carbon-based life).
Stromatolites are first found in Precambrian rocks and are known as the earliest known fossils
(Figure 3). The oxygen atmosphere that we depend on today was generated by numerous

cyanobacteria photosynthesizing during the Archaean and Proterozoic Era.

Stromatolites and oolites from the Transvaal Supergroup have been described by various authors
(Eriksson and Altermann, 1998). Detailed descriptions of South African Archaean stromatolites are
available in the literature (Altermann, 2001; Buick, 2001; and Schopf, 2006). Literature on the
Malmani stromatolites, includes articles by Button (1973), Truswell and Eriksson (1972, 1973, 1975),
Eriksson and MacGregor (1981), Eriksson and Altermann (1998), Sumner (2000), Schopf (2006).
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Figure 2 - Surface geology of the Westrand Strengthening Project Phase II. The proposed development is underlain by the Transvaal, Ventersdorp and

Witwatersrand Supergroups. The Quaternary Cenozoic superficial deposits, Malmani Subgroup and Black Reef Formation of the Transvaal Supergroup has a

High Paleontological Significance. Map drawn by QGIS Desktop 2.18.18.
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Figure 3 - Example of a well preserved stromatolite from the Archaean Era.

(www.fossilmuseum.net/Tree_of Life/Stromatolites.htm).

6 GEOGRAPHICAL LOCATION OF THE SITE

The proposed development corridor (Figure 1) of the new 400 kV Transmission line can be
located from the existing Pluto Substation (approximately 17 km north of Carletonville Township)

to the existing Westgate Substation (situated on the western outskirt of the Kagiso Township).

The Taunus loop in and out corridor is approximately 6 km long, and is aligned between the R559

road and the mining area.

7 METHODS

A desktop study was assembled to evaluate the possible risk to palaeontological heritage (this
includes fossils as well as trace fossils) in the proposed development area. In compiling the
desktop report aerial photos, Google Earth 2018, topographical and geological maps and other
reports from the same area as well as the author’s experience were used to assess the proposed

development footprint
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7.1 Assumptions and Limitations

The accuracy of Palaeontological Desktop Assessments is reduced by several factors which may
include the following: the databases of institutions are not always up to date and relevant locality
and geological information was not accurately documented in the past. Various remote areas of
South Africa have not been assessed by palaeontologists and data is based on aerial
photographs alone. Geological maps concentre on the geology of an area and the sheet

explanations was never intended to focus on palaeontological heritage.

Similar Assemblage Zones, but in different areas is used to provide information on the presence
of fossil heritage in an unmapped area. Desktop studies of similar geological formations and
Assemblage Zones generally assume that exposed fossil heritage is present within the
development area. The accuracy of the Palaeontological Impact Assessment is thus improved

considerably by conducting a field-assessment.

8 ADDITIONAL INFORMATION CONSULTED

In compiling this report the following sources was consulted:

e The Palaeosensitivity Map from the SAHRIS website.

e 2627 BB Topographical Map

e 2627 BB Topographical Map

e 2627 BC Topographical Map

e 2627 BD Topographical Map

e 2627 BC Topographical Map

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

Resolute Environmental Solutions.

9 ASSESSMENT METHODOLOGY

The criteria that contributes to the consequence of the impact are intensity (the degree to which
pre- development conditions are changed), which also includes the type of impact (being either a
positive or negative impact); the duration (length of time that the impact will continue); and the
extent (spatial scale) of the impact. The sensitivity of the receiving environment and/or sensitive
receptors is incorporated into the consideration of consequence by appropriately adjusting the
thresholds or scales of the intensity, duration and extent criteria, based on expert knowledge. For
each impact, the specialist applies professional judgement to ascribe a numerical rating for each

criterion according to the examples provided in Table 2, Table 3 & Table 4
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Table 2 - Definition of Intensity ratings

Very high (-/+ 4)

Very high degree of
damage to natural or
social systems or
resources. These
processes or resources
may restore to their
pre-project condition
over very long periods
of time (more than a

typical human life time).

Great improvement to
ecosystem or social
processes and services

or resources.

High (-/+ 3)

High degree damage
to natural or social
system components,

species or resources.

Moderate (-/+ 2)

Intense positive
benefits for natural or
social systems or

resources.

Moderate damage to
natural or social
system components,

species or resources

Average, on-going
positive benefits for
natural or social

systems or resources.

Low (-/+ 1)

Minor damage to
natural or social
system components,
species or resources.
Likely to recover over
time. Ecosystems and
valuable social

processes not affected.

Low positive impacts
on natural or social

systems or resources
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Negligible damage to
individual components | Limited low-level
Negligible (0) of natural or social benefits to natural or
systems or resources, social systems or
such that it is hardly| resources.

noticeable.

Nature: The intensity of the development on fossil heritage will be negative. (RATING Negative
3)

The excavations and site clearance of the development will involve substantial excavations into
the superficial sediment cover as well as locally into the underlying bedrock. These excavations
will modify the existing topography and may destroy or permanently seal-in fossils at or below the
ground surface that will no longer be available for scientific research. According to the Geology

of the project site there is a high possibility of finding fossils.

Table 3 - Definition of Duration ratings

4 _Long-term: The impact will continue for 6-15 years.

3 N/A

2 Medium-term: The impact will continue for 2-5 years.

1 N/A

0 Short-term: The impact will continue for between 1 month and 2 years.

Duration of impact: Long term (RATING 4)
The expected duration of the impact is assessed as potentially permanent to long term. In the
absence of mitigation procedures (should fossil material be present within the affected area) the

damage or destruction of any palaeontological materials will be permanent.
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Table 4 - Definition of Extent ratings

Regional: The impact will affect the entire region

N/A

Local: The impact will extend across the site and to nearby properties.

N/A

O | N W &

Site specific: The impact will be limited to the site or immediate area.

Extent of the impact: Local (RATING 0)

The impact on fossil materials will be limited to the construction phase when new excavations

into fresh potentially fossiliferous bedrock take place. The extent of the area of potential impact is

thus restricted to the project site or immediate area.

Table 5 - Application of Consequence ratings

-8 Extremely detrimental
-7to0 -6 Highly detrimental
-5to -4 Moderately detrimental
-3to -2 Slightly detrimental
-1tol Negligible

2103 Slightly beneficial
4105 Moderately beneficial
61to 7 Highly beneficial

8 Extremely beneficial
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The consequence is then established using the formula:
Consequence = type x (intensity + duration + extent)
=— (3+4+0)
= -7

With a value of (=7) the proposed could have a highly detrimental impact on the environment,

Depending on the numerical result, the impact's consequence would be defined as either
extremely, highly, moderately or slightly detrimental; or neutral; or slightly, moderately, highly or

extremely beneficial. These categories are provided in Table 5.
Significance criteria

To determine the significance of an impact, the probability (or likelihood) of that impact occurring
is also taken into account. In assigning probability the specialist takes into account the likelihood
of occurrence but also takes cognisance of uncertainty and detectability of the impact. The most

suitable numerical rating for probability is selected fromTable 6.

Table 6 - Definition of Probability ratings

Certain/ Definite: There are sound scientific reasons to expect that the impact will

4 definitely occur.

3 Very likely: It is most likely that the impact will occur.

Fairly likely: This impact has occurred numerous times here or elsewhere in a

similar environment and with a similar type of development and could very

2 conceivably

1 Unlikely: This impact has not happened yet but could happen.

0 Very unlikely: The impact is expected never to happen or has a very low chance of
occurring.

The impact is highly likely to occur as these geological formations are known for their fossil

heritage.
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The significance is then established using the following equation:

Significance = consequence® x probability

=(-7)' x3
= (-21)

Depending on the numerical result of this calculation, the impact would fall into a significance

category of negligible, minor, moderate or major, and the type would be either positive or

negative. Examples of these categories are provided inTable 7.

Table 7 - Application of significance ratings

-4 27 to 36 Very high - negative
-3 19 to 26 High - negative

-2 10to 18 Moderate - negative
-1 0to 9 Low - negative

0 0 Very low

1 0to 9 Low - positive

2 10to 18 Moderate - positive
3 19 to 26 High - positive

4 27 to 36 \Very high - positive

The development will have a high negative impact on the environment
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Confidence rating

Once the significance of an impact occurring without mitigation has been established, the same

impacts will be assigned ratings after the proposed mitigation has been implemented.

Although these measures may not totally eliminate subjectivity, they provide an explicit context

within which to review the assessment of impacts. The specialists appointed to contribute to this
impact assessment have empirical knowledge of their respective fields and are thus able to
comment on the confidence they have in their findings based on the availability of data and the
certainty of their findings. As with all studies it is not possible to be 100% certain of all facts, and
for this reason a standard “degree of certainty” scale. The level of detail for specialist studies is
determined according to the degree of certainty required for decision-making. The impacts are

discussed in terms of affected parties or environmental components.

Table 8 - Definition of Confidence ratings

Judgement is based on intuition and there some major assumptions used in assessing

Low the impact may prove to be untrue.

Medium Determination is based on common sense and general knowledge. The assumptions

made, whilst having a degree of uncertainty, are fairly robust.

High Substantive supportive data or evidence exists to verify the assessment.

Based on the sensitivity of the geological sediments present in the proposed development the

confidence in expecting fossil heritage is medium.

9.1 Mitigation of Potential and Residual Impacts

The significance of the impacts identified during the scoping phase will be assessed during the

impact assessment phase. The specialists will recommend measures to mitigate the impacts.

The implementation of the mitigation measures is ensured through the EMP. The EMP will be

used to enforce the mitigation measures and ensure that the impacts of all phases of the
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proposed project are properly managed and addressed. The EMP will meet all the requirements
of NEMA.

9.1.1 Mitigation

In the event that fossil material does exist within the proposed development area, any negative or
detrimental impact upon it could be mitigated by describing and collecting well-preserved fossils
by a professional palaeontologist. These actions should take place after vegetation clearance
has taken place but before the ground is levelled for construction. Excavation of fossil heritage
will require a permit from SAHRA and the material must be housed in a permitted institution. In
the event that an excavation is impossible or inappropriate, the fossil or fossil locality should be

protected and the site of any planned construction and infrastructure moved.

9.1.2 Degree to which the impact can be mitigated

Recommended mitigation of the damage and destruction of fossil heritage within the proposed
development area would involve the collection and describing of fossils within the development
footprint by a professional palaeontologist. These actions would take place after initial vegetation

clearance has taken place but before the ground is levelled for construction.

9.1.3 Degree of irreversible loss

Impacts on fossil heritage are generally irreversible. From a scientific point of view, all well-
documented records and palaeontological studies of any fossils exposed during construction
would represent a positive impact. The possibility of a negative impact on the palaeontological
heritage of the area can be reduced by the implementation of adequate damage mitigation
procedures. If damage mitigation is properly undertaken the benefit scale for the project will lie

within the beneficial category.

Degree to which the impact may cause irreplaceable loss of resources

Stratigraphic and geographical distribution of fossil in the metamorphic basement rocks has a low
to zero Palaeontological Significance while the Quaternary Cenozoic superficial deposits,
Malmani Subgroup, Chuniespoort Group of the Transvaal Supergroup and Black Reef Formation

of the Transvaal Supergroup is expected to be of high palaeontological sensitivity

9.1.4 Sensitive areas

The Westrand Strengthening Project Phase Il is underlain by metamorphic rocks of the
Klipriviersberg, Central Rand and Westrand Groups which all has a zero or low palaeontological
significance. However the Quaternary Superficial Deposits, Malmani Subgroup and Black Reef

Formation of the Transvaal Supergroup has a high Palaeontological significance.
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9.1.5 Potential significance of the impact

Should the project progress without due care to the possibility of fossils being present at the
proposed development site the resultant damage, destruction or inadvertent relocation of any
affected fossils will be permanent and irreversible. Thus, any fossils occurring within the
development area may be scientifically and culturally significant and any negative impact on them

would be of high significance.

9.1.6 Severity / benefit scale

The development of the proposed Westrand Strengthening Project is beneficial on not only a
local level, but regional levels as well. The facility will provide a long term benefit to the
community in terms of the provision of electricity to a progressively stressed national electricity
grid.

A potential secondary advantage of the construction of the project would be that the excavations
may uncover fossils that were hidden beneath the surface exposures and, as such, would have
remained unknown to science.

9.1.7 Probability of the impact occurring

The probability of significant impacts on palaeontological heritage during the construction phase
is very likely.
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9.2 Palaeontological Sensitivity Map

West Rand Eskom Powerline Project PGS Heritage (Pty) Ltd

Heritage Management Unit

Palaeontological Sensivity Map

Figure 4 - Palaeontological sensitivity of area on which the study area lays. Key found below in
Table 9.

Table 9 - Key descriptions of SAHRIS palaeontological sensitivity map
Colour Sensitivity Required Action
RED VERY HIGH field assessment and protocol for finds is required

desktop study is required and based on the outcome of the desktop
ORANGE/YELLOW HIGH
study, a field assessment is likely

GREEN MODERATE desktop study is required

no palaeontological studies are required however a protocol for finds
BLUE LOW ) )

is required
GREY INSIGNIFICANT/ZERO no palaeontological studies are required

these areas will require a minimum of a desktop study. As more
WHITE/CLEAR UNKNOWN information comes to light, SAHRA will continue to populate the

map.
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9.3 Impact Tables

The Impact assessment methodology provided by Resolute Environmental has been used to

calculate the impact on the palaeontological heritage resources (see table below):

Table 10 - Impacts on Palaeontological Resources

Impact Name Loss of fossil heritage
Alternative 0
Phase Construction
Environmental Risk
Attribute [Pl (s Attribute P [Pkl
mitigation mitigation mitigation mitigation
Intensity of 3 1 Consequence of 7 5
Impact Impact
Extent of 0 0 Probability of 3 1
Impact Impact
P el 4 4 Significance -21 2
Impact
Significance Impact Rating (Pre-mitigation) -21
Significance Impact Level (Pre-mitigation) -3 (High)
Confidence Level Medium

Mitigation Measures

Rock formations of high Palaeontological Sensitivity are present in the study area and thus a
field-based assessment by a palaeontologist is required after the alignment of the powerline

has been finalized, before the construction phase begins.

It is recommended that:

e The EAP and ECO must be informed that a High Palaeontological Sensitivity is allocated
to the Quaternary Cenozoic superficial deposits, Malmani Subgroup and Black Reef
Formation of the Transvaal Supergroup.

e Once the final alignment of the powerline has been established, a qualified
palaeontologist must be employed to conduct a full PIA walk down of said alignment.
The palaeontologist will look for extraordinarily well preserved fossils and collect
representative samples of these fossils for further study at an appropriate institution.

e These recommendations must be incorporated in the EMPr of this project.

Significance Impact Rating (Post-mitigation) 2

Significance Impact Level (Post-mitigation) 1 (Low)
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10 FINDINGS AND RECOMMENDATIONS

The proposed Westrand Strengthening Project Phase Il, is underlain by the following geological
sediments:
High Paleontological Significance
e Quaternary Superficial Deposits
e The Malmani Subgroup, Chuniespoort Group of the Transvaal Supergroup
e The Black Reef Formation of the Transvaal Supergroup
Low Palaeontological Sensitivity
e The Klipriviersberg Group of the Ventersdorp Supergroup
Zero Paleontological Significance
e The Klipriviersberg Group of the Ventersdorp Supergroup,
e The Turffontein Subgroup, Central Rand Group of the Witwatersrand Supergroup
e Government and Jeppestown Subgroup, Westrand Group of the Witwatersrand

Supergroup

Rock formations of high Palaeontological Sensitivity are present in the study area and thus a
field-based assessment by a palaeontologist is required after the alignment of the powerline

has been finalized, before the construction phase begins.

It is recommended that:

e The EAP and ECO must be informed that a High Palaeontological Sensitivity is allocated
to the Quaternary Cenozoic superficial deposits, Malmani Subgroup and Black Reef
Formation of the Transvaal Supergroup.

e Once the final alignment of the powerline has been established, a qualified
palaeontologist must be employed to conduct a full PIA walk down of said alignment.
The palaeontologist will look for extraordinarily well preserved fossils and collect
representative samples of these fossils for further study at an appropriate institution.

e These recommendations must be incorporated in the EMPr of this project.
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Dissertation title: A new gorgonopsian from the uppermost Daptocephalus Assemblage Zone, in

the Karoo Basin of South Africa
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University of the Free State Zoology
1992
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