Palaeontological Impact Assessmeifair the proposed
pipeline for Modder East Operations to
the Cowles Dam wetland
GautengProvince

DesktopSudy

For

Prime ResourcefPty) Ltd

25 duly 2018

Prof Marion Bamford
Palaeobotanist

P Badg52 WITS 2050
Johannesburg, South Africa
Marion.bamford@wits.ac.za



mailto:Marion.bamford@wits.ac.za

Expertise of Specialist

ThePalaeontologist Consultant iBrof Marion Bamford
Quialifications: PhD (Wits Univ, 1990); AR SSSSAf
Experience30 years research;23/ears PlAstudies

Declaration of Independence

This report has beermompiled by Professor Marion Bamford, of théniversity of the
Witwatersrand, sukcontracted by Prime ResourcegPty) Ltd 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 th®ject.

Specialist:Prof Marion Bamford

Signature —



Executive Summary

A palaeontological Impact Assessmewds requestedor the proposed costruction of a

pipeline for Modder East Operations, New Kleinfontein Gold Nittg) Ltd Gauteng

Province To complywith 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
constrwction of a ppelineto a wetland associated with Cowles Dam

The proposedoute for the pipeline lies along a wetland thatsguated on the shales and
mudstones of the Vryheid Formation, Ecca Group, early Permian that could potentially
contain impressins of fossil leaves of th&lossopterisflora. Wetlands are densely
vegetated and experience wet and dry conditions. It is extremely unlikely that any fossil
plants would be preservedNonethelessa Chance Find Protocol should be added to the
EMPrin ca® fossil plants are discovered when excavations commeBesed on this
information it is recommended thaho palaeontological site visit is required aiide
excavations be monitored by a designated responsible person.
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1. Background

New Kleinfontein Goldmine (NKGM) is considering the construction of a pipeline for the
discharge of treated water to a wetland associated with the Cowles Dam in Springs,
Gauteng. Prime Resources (Pty) Ltd has been appointed to conduct the environmental
authorisation and WULA processes associated with the pipeline. Pleasagsee 1 forthe
location of the mine and the proposed route of the discharge pipeline.

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

the pipeline.

Table 1: Specialist report requirements in terms of Appendix 6 of ilndREgulations (2014)

A specialist report prepared in terms of the Environmental Impact Regulations

Relevant section in

of 2014 must contain: report
Details of the specialist who prepared the report Appendix A
The expertise of that person to compile a specialist report including a curriculum Appendix A
vitae
A declaration that the person is independent in a form as may be specified by the page 1
competent authority 9
An indication of the scope of, and the purpose for which, the report was prepared Section 1
The date and season of the site investigation and the relevance of the season to the N/A
outcome of the assessment
A description of the methodology adopted in preparing the report or carrying out the Section 2
specialised process

Section ii

The specific identified sensitivity of the site related to the activity and its associated
structures and infrastructure

Error! Reference source

not found.
An identification of any areas to be avoided, including buffers N/A
A map superimposing the activity including the associated structures and
infrastructure on the environmental sensitivities of the site including areas to be N/A
avoided, including buffers;
Ad ipti i inti i .
escription of any assumptions made and any uncertainties or gaps in Section 5
knowledge;
A description of the findings and potential implications of such findings on the Section 4
impact of the proposed activity, including identified alternatives, on the environment
Any mitigation measures for inclusion in the EMPr N/A
Any conditions for inclusion in the environmental authorisation Section 8
Section 8

Any monitoring requirements for inclusion in the EMPr or environmental




authorisation

A reasoned opinion as to whether the proposed activity or portions thereof should

be authorised N/A

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 N/A
the EMPr, and where applicable, the closure plan

A description of any consultation process that was undertaken during the course of

. N/A
carrying out the study
A summary and copies if any comments that were received during any consultation N/A
process
Any other information requested by the competent authority. N/A

Google Earth

mage « lohe

Figure 1Google Eartimap of the proposedoute for the pipeline on Modder East, New
Kleinfontein Gold Mine, near Springs, Gautdvigp supplied byPrime Resources (Pty) Ltd

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 requiremeotSAHRA



The methods employed taddress the ToR included:

1. Consultation ofgeological maps, literate, palaeontological databasepublished
and unpublished recordso determine the likelihood of fossileccurring in the
affected areas. Sources included records housed at the Evoluti@tadyes 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 importancadt applicable to this assessmént

3. Where appropriate, collectiof unique or rare fossils with the necessary permits
for storage and curation at an appropriate facilibo{ applicable to this assessmgnt
and

4. Determination of fossi@representivity or scientific importance to decide if the
fossils can be destroyed arrepresentative sample collectedat applicable to this
assessment

3. Geology and Palaeontology

i. Project location and geological context

Figure2: Geological map of the area arouBgrings, Gautendhe location of the proposed project

is indicated with the arrow. Abbreviations of the rock types are explained in Table 2. Map enlarged
from the Geological Survey 1: 1 000 000 map 1984.



Table 2Explanation of symbols for the geological map and agprate agesJohnson et al., 2006
McCarthy et al., 20Q@Robb et al., 2006;an der Westhuizen et al., 2006G = Supergroup; Fm =
Formation.

Symbol | Group/Formation Lithology Approximate Age

Jd Jurassiclykes Dolerite dykes, intrusive | Jurassic, approd80 Ma

Pv Vryheid Fm Shales, sandstone, coal | Lower Permian, Middle Ecc
Timeball Hill Fm and

Vt Rooihoogte Fm, Pretorial Quartzite < 2420 Ma
Group, Ventersdorp SG

Quatzite, mngomerate,

Vbr Black Reef Fm, Ca 265@; 2640 Ma
shale, basalt

MalmaniSubgroup

vVm Chuniespoort Group, Dolomite, chert Ca 275@ 2650 Ma
Transvaal SG

Rk Klipriviersberg Group, | Andesite, tuff Ca 2714 Ma
Ventersdorp SG
Turfontein Subgroup,

Rt Central Rand Group, Conglomerate, quartzite | Ca 2750 Ma
Witwatersrand SG

Rjo Johannesburg Subgroug Quartzite, conglomerate,
Central Rand Group, shale
Witwatersrand SG

Rj Jeppestown Subgroup, | Shale, quartzite, lava

West Rand Group,
Witwatersrand SG

Rg Government Subgroup, | Quartzite, shale
West Rand Group,
Witwatersrand SG

Rh Hospital HilSubgroup, | Shale quartzite Ca 2950 Ma
West Rand Group,
Witwatersrand SG

ZA Granite, gneiss, Granite, gneiss Ca 3100 Ma
Vredefort Dome

The oldest rocks in the area are the granites and gneisses of the Vredefort Dome, and then
various sulgroups of the Witwatersrand Supergroup that comprise shales, quartzites and
conglomeratesSlightly younger rocks of the Pretoria Group and Ventersdorp Group also
outcrop in this region. The Cowles Dam and site for the proposed pipeline are on
considerablyounger sediments, the shales and mudrocks of the Vryheid Formation, Ecca
Group, of early Permian age.

Palaeontological context

The palaeontological sensitivity of the area under consideration is presentadune 3The

site for development is in th¥ryheid FormationAlthough the Vryheidformationis known

for the coal seams that are economically important, Springs tee extreme margin of the
Karoo sediments No fossils have been reporteth this area From the main Vryheid
Formation to the eastimpressions of fossil leaves, stems, roots and fructifications have
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been found and these are part of tli&ossopteriglora and include ferns, sphenophytes and
lycopods.Invertebrates might occur with the fossil plants but no vertebrate fossils have
beenreported from the Vryheid Formation and not in association with plgRisimstead,
1969; Anderson and Anderson, 1985)

In most cases the Vryheid shales and mudrocks are friable and weather rapidly, especially
under conditions of fluctuating water (wet/gly cycles that typically occur in wetlands and
dams. Although the rockin this area could potentially preserve fossil, it is extremely
unlikely that they would be of any scientific value along a watercourse and wetland that is
densely vegetated with reeds

Figure 3: SAHRIS palaeosensitivity feaphe route of the proposed pipelinshown within
the yellow rectangleColours indicate the following degrees of sensitivity: red = very highly
sensitive; orange/yellow = high; green = moderate; blue = low; grey = insignificant/zero.

From the SAHRIS map above the area is indicatpdlasontologically highly sensitive e
but the route for the pipeline is within a wetland and the fluctuating wet/dry conditions
would have destroyed any potential foss#s, a desktop study is presented here.

4. Impact assessment

An assessment of the potential impacts to possible palaeogioll resources considers the
criteria encapsulated imable3A:



TABLE 3A: CRITERIA FOR ASSESSING IMPACTS

PART A: DEFINITION AND CRITERIA
H Substantial deterioration (death, iliness or injury). Recommended level will
often be violated. Vigorous community action.
M | Moderate/ measurable deterioration (discomfort). Recommended level will
occasionally be violated. Widespread complaints.
. i L Minor deterioration (nuisance or minor deterioration). Change not
Criteria for ranking of measurable/ will remain in the current range. Recommended level will never
the SE,VERWY/NATURE be violated. Sporadic complaints.
of environmental - - - —
impacts L+ | Minor improvement. Change not measurable/ will remain in the 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.
. . o L Quickly reversible. Less than the project life. Short term
Criteria for ranking the - : - - -
DURATION of impacts M Reversible over time. Life of the project. Medium term
H Permanent. Beyond closure. Long term.
Criteria for ranking the L Localised - Within the site boundary.
SPATIAL SCALE of M | Fairly widespread i Beyond the site boundary. Local
Impacts H | Widespread i 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 Although the rocks are potentially fossiliferous the prevailing local conditions
(wetland) would have destroyed fossils. So far there are no records from the
SEVERITY/NATURE Vryheid formation of plant or animal fossils in this region so it is very unlikely
that fossils occur on the site. The impact would be very unlikely.
L+ | -
M+ | -
H+ | -
L -
DURATION M |-
H Where manifest, the impact will be permanent.
L Since only the possible fossils within the area would be fossil plants from the
Glossopteris flora in the shales, the spatial scale will be localised within the
SPATIAL SCALE site boundary.
M -
H -
H -
M -
PROBABILITY L It is extremely unlikely that any fossils would be found in the muds of the
vegetated wetland. Nonetheless a chance find protocol should be added to
the eventual EMPr.

Based on the nature of the project, surface activities may impaon the fossil heritage if
preserved in the development footprint. The geological structures suggest that the rocks
could potentially contain leaf impressions of fossil plants but the laratironmental



conditions are not conducive to preserving foss8sce there is an extremely small chance
that fossils from the Vryheid Formation may be disturbed a Ch&mzkProtocol has been
added to this report.Taking account of the defined critarithe potential impact to fossil
heritage resources isxtremely 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 thédormation and layout of thelolomites,sandsones, shalesand sandsare
typical for the country anddo contain fossilplant, insect, invertebrate and vertebrate
material Thewetland, however, is unlikely to preserve fossils. To date no fossils have been
recorded from this area.

6. Recommendation

Based on experience and the lack of any previously recorded fossils from thetaiea, i
extremely unlikely that any fossils would be preserved in thevegetated muds of the
wetland. Nonethelesshiere isa very small chance that fossinay occur in the adjcent

shales of the early Permian Vryheid Formation so a Chance Find Protocol should be added to
the EMPr: if fossils are found one&cavations for the pipeline hawwmmenced then they
should be rescued and a palaeontologist called to assess and callegpresentative
sample.
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8. Chance Find Protocol

Monitoring Programme for Palaeontologg to commence once theonstructionbegirs.

1. The following procedure is only required if fossils are seen on the surface and when
excavationcommencs.
2. When excavations begin the rocks and must be given a cursory inspection by the

environmental officer or designated person. Any fossiliferous material (plants, insects,
bone, coal) should be put aside in a suitably protected place. This waptisérudion
activities will not be interrupted.
3. Photographs of similar fossil plants must be provided to the developer to assist in
recognizing the fossil plants in the shales and mudstones (for example see4jigure
This informatiorshouldbe builtintothe ENPQ& G N} AYyAy3 YR | g NBySa

procedures.

4, Photographs of the putative fossils can be sent to the palaeontologist for a preliminary
assessment.

5. If there is any possible fossil material found by the developer/environmental

officer/miners then the quafied palaeontologist stsontracted for this project, should
visit the site to inspect the selected material and check the dumps where feasible.

6. Fossil plants or vertebrates that are considered to be of good quality or scientific
interest by the palaeontiogist 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 requirby the relevant permits.

7. If no good fossil material is recovered then the site inspections by the palaeontologist
will not be necessary. Annual reports by the palaeontologist must be sent to SAHRA.

8. If no fossils are found and the excavations have finighed no further monitoring is
required.
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Figure 4: Examples of leaf imprints of the Glossopteris flora
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