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1. IMPORTANT NOTICE
In terms of the Mineral and Petroleum Resources Development Act (Act 28 of 2002 as
amended), the Minister must grant a prospecting or mining right if among others the
mining “will not result in unacceptable pollution, ecological degradation or damage to

the environment”.

Unless an Environmental Authorisation can be granted following the evaluation of an
Environmental Impact Assessment and an Environmental Management Programme
report in terms of the National Environmental Management Act (Act 107 of 1998)
(NEMA), it cannot be concluded that the said activities will not result in unacceptable

pollution, ecological degradation or damage to the environment.

In terms of section 16(3)(b) of the EIA Regulations, 2014, any report submitted as part
of an application must be prepared in a format that may be determined by the
Competent Authority and in terms of section 17 (1) (c) the competent Authority must
check whether the application has taken into account any minimum requirements
applicable or instructions or guidance provided by the competent authority to the

submission of applications.

It is therefore an instruction that the prescribed reports required in respect of
applications for an environmental authorisation for listed activities triggered by an
application for a right or a permit are submitted in the exact format of, and provide all
the information required in terms of, this template. Furthermore please be advised that
failure to submit the information required in the format provided in this template will be
regarded as a failure to meet the requirements of the Regulation and will lead to the

Environmental Authorisation being refused.

It is furthermore an instruction that the Environmental Assessment Practitioner
must process and interpret his/her research and analysis and use the findings thereof
to compile the information required herein. (Unprocessed supporting information may
be attached as appendices). The EAP must ensure that the information required is
placed correctly in the relevant sections of the Report, in the order, and under the
provided headings as set out below, and ensure that the report is not cluttered with un-
interpreted information and that it unambiguously represents the interpretation of the

applicant.



2. Objective of the basic assessment process
The objective of the basic assessment process is to, through a consultative process—
(a) determine the policy and legislative context within which the proposed activity is located

and how the activity complies with and responds to the policy and legislative context;

(b) identify the alternatives considered, including the activity, location, and technology

alternatives;
(c) describe the need and desirability of the proposed alternatives,

(d) through the undertaking of an impact and risk assessment process inclusive of cumulative
impacts which focused on determining the geographical, physical, biological, social,
economic, heritage , and cultural sensitivity of the sites and locations within sites and the
risk of impact of the proposed activity and technology alternatives on the these aspects to

determine:

(i) the nature, significance, consequence, extent, duration, and probability of the impacts
occurring to; and
(ii) the degree to which these impacts—
(aa) can be reversed;
(bb) may cause irreplaceable loss of resources; and
(cc) can be managed, avoided or mitigated;
(e) through a ranking of the site sensitivities and possible impacts the activity and technology
alternatives will impose on the sites and location identified through the life of the activity to—
(i) identify and motivate a preferred site, activity and technology alternative;
(i) identify suitable measures to manage, avoid or mitigate identified impacts; and

(i)  identify residual risks that need to be managed and monitored.
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PART A
BASIC ASSESSMENT REPORT

1 CONTACT PERSON AND CORRESPONDENCE ADDRESS

1.1 DETAILS OF THE EAP WHO PREPARED THE REPORT

Name of the Practitioner:

ABS Africa (Pty) Ltd.

Tel No.:

+27 11 805 0061

E-mail address:

chane@abs-africa.com

1.2 EXPERTISE OF THE EAP

1.2.1 THE QUALIFICATIONS OF THE EAP

Name: Ms. Chané Pretorius

Academic Qualifications:

< Bachelor of Science in Tourism: North West University, 2010

S Bachelor of Science (Honours) in Geography: University of Johannesburg, 2011

1.2.2 SUMMARY OF THE EAPS PAST EXPERIENCE

ABS Africa (Pty) Ltd is a professional environmental advisory company with a focus on the mining industry. The
ABS Africa personnel included in the project team structure for the independent environmental assessment have
collectively completed more than 100 ElAs across the African continent.

Much of this experience has been gained in undertaking complex and challenging ElAs involving the

management of specialist teams, conducting public participation processes, aligning international standards
with in-country legislation and interfacing with project engineering teams.

Please refer to Appendix A for a record of the experience of the EAP.

2 LOCATION OF OVERALL ACTIVITY

2.1 OVERVIEW

Orion Exploration No. 5 (Pty) Ltd is applying for a Prospecting Right for various minerals within the Copperton
Subvolcanic area. The location and extent of the proposed prospecting right areas are shown in Table 2-1.

TABLE 2-1: DESCRIPTION OF THE PROPERTIES

FARM NAMES:

The following farms relate to the prospecting right application:

Farm Name Farm Number Portion Extent
Merries Pan 107 2 574,3063
Merries Pan 107 3 21,74634

Basic Assessment Report
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Merries Pan 107 4 1092,628
Merries Pan 107 5 946,2243
Gras Pan 112 1 2216,233
Gras Pan 112 2 1059,046
Gras Pan 112 3 1911,591
Gras Pan 112 4 694,3094
Hedley Plains A 64 7 3360,517
Hedley Plains A 64 8 3567,581
Smous Pan 105 2 540,8859
Doonies Pan 106 4 5202,008
Doonies Pan 106 5 1858,312
Doonies Pan 106 6 1622,529
Merries Pan 107 1 2129,302
Merries Pan 107 6 33,25723
Hedley Plains A 64 6 3360,518
Please see Map 1 - Locality Map in Appendix B.
APPLICATION AREA (HA): | The extent of the area that will be required for prospecting is approximately 15 973
Hectares. Please see Map 1 - Locality Map in Appendix B.
MAGISTERIAL DISTRICT: Siyathemba Local Municipality
Pixley ka Seme District Municipality
DISTANCE AND The proposed prospecting activities are located 17km West of Copperton and 67km
DIRECTION TO NEAREST South-West of Prieska in the Northern Cape Province.
TOWNS

TABLE 2-2: DIGIT SURVEYOR-GENERAL CODE FOR EACH FARM PORTION

FARM NAME FARM NUMBER PORTION SG CODE
Merries Pan 107 2 C06000000000010700002
Merries Pan 107 3 C06000000000010700003
Merries Pan 107 4 C06000000000010700004
Merries Pan 107 5 C06000000000010700005
Gras Pan 112 1 C06000000000011200001
Basic Assessment Report Orion Exploration No. 5 Page | 12
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Gras Pan 112 2 C06000000000011200002
Gras Pan 112 3 C06000000000011200003
Gras Pan 112 4 C06000000000011200004
Hedley Plains A 64 7 C06000000000006400007
Hedley Plains A 64 8 C06000000000006400008
Smous Pan 105 2 C06000000000010500002
Doonies Pan 106 4 C06000000000010600004
Doonies Pan 106 5 C06000000000010600005
Doonies Pan 106 6 C06000000000010600006
Merries Pan 107 1 C06000000000010700001
Merries Pan 107 6 C06000000000010700006
Hedley Plains A 64 6 C06000000000006400006

2.2

LOCALITY MAP

Please refer to Appendix B Map 1.

3  DESCRIPTION OF THE SCOPE OF THE PROPOSED OVERALL ACTIVITY

The region of interest, the Copperton Subvolcanic area, is situated in the Northern Cape Province and is part of
the geological Areachap Group. The nearest town to the proposed prospecting area is Copperton (15 km north).
Prieska is situated approximately 60 m north-east of the proposed prospecting area.

Orion Exploration No. 5 intends to undertake prospecting activities for a variety of minerals by means of the
following non-invasive and invasive prospecting methods:

3.1.1

NON-INVASIVE PROSPECTING METHODS

=

3.1.2

Compile a working plan on a scale of 1: 10 000, which would integrate all geological, geophysical and
geochemical data, as well as farm tracks, fences and drainages, to cover the relevant portion of the
prospect area.

Geological mapping of a zone covering the approximate position of the old "sea floor".
Geophysical Surveys.

Reconnaissance soil sampling traverses followed by more detailed and systematic soil sampling and
trenches.

Geochemical Surveys- It is expected that more than 1 000 soil samples may be collected on traverse
lines and analysed using a hand-held XRF.

INVASIVE PROSPECTING METHODS

=
=

=

Diamond-core drilling to test the conductors and soil geochemical anomalies at depth (20 m to 400 m).

If economic grades of base metals are intersected, follow-up diamond-core boreholes will be drilled to
delineate the economic zones.

An initial 15 holes are planned to a depth of 400 m for the exploration phase.

Basic Assessment Report
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< If the drilling determines an economic deposit, it will be modelled, and a pre-feasibility study will be
done resulting in a resource statement and feasibility study.

2 Minor trenching may be conducted in areas of limited outcrop to determine geological contacts and
continuity.

2 No bulk sampling or testing will be carried out for the duration of the prospecting right applied for.

Diamond core drilling is used to retrieve a large piece of relatively intact cylindrical rock. This technique is so
named for industrial strength diamonds that are placed into the hollow end of the drill bit and they are used to
cut away at almost any strength of rock or other material. Diamond drilling is a hydraulic assisted method that
produces no dust. The cutting edge is constantly water flushed and all rock chips and fine particles are
transported up the hole as a sludge.

Diamond drilling is appropriate where more detailed geological information needs to be obtained and for
accurate ore sampling. The process involves the use of light and easy to transport equipment and it can be used
in just about all locations, including underwater. Another advantage is that diamond drilling produces less noise
pollution and little or no dust.

The eventual extent of an orebody, if one exists, will determine the number of diamond-core boreholes to be
drilled. For an orebody of 10 million tons, assuming a strike extent of 1 km and a dip extent of 800 m, 30 to 40
diamond-core boreholes will need to be drilled to a depth of approximately 800 m. The drilling program will be
confirmed through the surface work plan.

If, at the end of this prospecting period, an orebody of economic tonnage and grade is proven, an extension of
the prospecting right will be applied for, for the purpose of bulk sampling and testing. In the event of an
economic orebody being proven or indicated well before the end of the prospecting period, an amended work
program will be submitted to the DMR for approval.

FIGURE 3-1: TYPICAL DIAMOND-CORE DRILLING RIG
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TABLE 3-1: DETAILED PROSPECTING WORKS PROGRAM

PHASE ACTIVITY SKILL(S) REQUIRED | TIMEFRAME OUTCOME TIMEFRAME WHAT
(WHAT ARE THE (REFERS TO THE (IN (WHAT IS THE FOR TECHNICAL
ACTIVITIES THAT COMPETENT MONTHS) EXPECTED OUTCOME | EXPERT WILL
ARE PLANNED TO | PERSONNELTHAT | FORTHE | DELIVERABLE, | (DEADLINE | SIGN OFFON
ACHIEVE OPTIMAL WILL BE ACTIVITY) E.G. FOR THE THE
PROSPECTING) EMPLOYED TO GEOLOGICAL | EXPECTED OUTCOME?
ACHIEVE THE REPORT, OUTCOME (E.G.
REQUIRED ANALYTICAL TO BE GEOLOGIST,
RESULTS) RESULTS, DELIVERED) MINING
FEASIBILITY ENGINEER,
STUDY, ETC.) SURVEYOR,
ECONOMIST,
ETC)
1 Non-Invasive
Prospecting Geologist 3 Months Maps and detail | 3 Months Geologist
Literature Survey Geologist 3 Months reports. 3 Months Geologist
Geological Mapping Maps and
geological repos
1 Non-Invasive
Prospecting Geophysicist 3 Months Regional targets | 3 Months Geophysicist
Airborne  Geophysical | Geophysicist 3 Months Drilling targets | 3 Months Geophysicist
Survey
Ground Geophysical
Survey
2 Non-Invasive
Prospecting Geologist 3 Months Maps and detail | 3 Months Geologist
Soil sampling reports.
Invasive Prospecting | Geologist 3 Months 3 Months Geologist
Trenches Geological
contacts
3 Invasive Prospecting
Drilling Geologist 18 Months Borehole core | 18 Months Geologist
data
4 Invasive Prospecting
Resource drilling Geologist 24 Months Borehole core | 18 Months Geologist
data
5 Non-Invasive
Prospecting Geologist / Mine | 3 Months Pre-feasibility 3 Months Geologist
Analytical desktop | Economist 3 Months reports. 3 Months Geologist
studies Resource
Statement
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3.2

LISTED AND SPECIFIED ACTIVITIES

(The layout for activities described below will only be established

once non-invasive prospecting has been

completed).
NAME OF ACTIVITY (ALL AERIAL LISTED APPLICABLE WASTE
ACTIVITIES INCLUDING ACTIVITIES EXTENT OF ACTIVITY LISTING MANAGEMENT
NOT LISTED) THE ACTIVITY | MARK WITH | NOTICE (GNR | AUTHORISATION
(E.G. EXCAVATIONS, BLASTING, HA OR M AN X 544, GNR 545
STOCKPILES, DISCARD DUMPS OR WHERE | OR GNR 546)/ (INDICATE
DAMS, LOADING, HAULING AND APPLICABLE | NOTLISTED | .\ oo AN
TRANSPORT, WATER SUPPLY OR AUTHORISATION
DAMS AND BOREHOLES, AFFECTED IS REQUIRED IN
ACCOMMODATION, OFFICES, TERMS OF THE
ABLUTION, STORES, WORKSHOPS, WASTE
PROCESSING PLANT, STORM MANAGEMENT
WATER CONTROL, BERMS, ROADS, ACT).
PIPELINES, POWER LINES,
CONVEYORS, ETC...ETC...ETC.) (MARK WITH AN
X)
Drilling of diamond core boreholes 3375 m? X GNR 983 (20) n/a
GNR 985 (12)
Establishment of access tracks for | 4000m? n/a n/a n/a
drilling equipment
Removal of vegetation for access | 7375 m? GNR 983 (20) n/a
tracks and drilling sites X GNR 985 (12)
Establishment of temporary topsoil | 0 - n/a n/a n/a
stockpiles at drilling locations accommodated
within the 15 m
X 15 m
footprint  for
each  drilling
site

All applicable listed activities from the Listing Notices in the EIA Regulations, 2014 (as amended) requiring
Environmental Authorisation are specified in Table 4-2.
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POLICY AND LEGISLATIVE CONTEXT

Table 4-1 provides a description of the legislation which has particular importance to the BAR process being

undertaken for the development.

TABLE 4-1: POLICY AND LEGISLATIVE CONTEXT

APPLICABLE LEGISLATION AND GUIDELINES
USED TO COMPILE THE REPORT

(A DESCRIPTION OF THE POLICY AND
LEGISLATIVE CONTEXT WITHIN WHICH THE
DEVELOPMENT IS PROPOSED INCLUDING
AN IDENTIFICATION OF ALL LEGISLATION,
POLICIES, PLANS, GUIDELINES, SPATIAL
TOOLS, MUNICIPAL DEVELOPMENT
PLANNING FRAMEWORKS AND
INSTRUMENTS THAT ARE APPLICABLE TO
THIS ACTIVITY AND ARE TO BE
CONSIDERED IN THE ASSESSMENT
PROCESS)

REFERENCE WHERE APPLIED

ACTS

National Environmental Management Act, 1998
(Act No. 107 of 1998) (NEMA)

NEMA provides 18 specific principles relating to Environmental
Management. Of key importance are the precautionary principle and the
polluter pays principle. The 18 principles of NEMA are to be recognised
during the undertaking of the Impact Assessment Process and play a key
role during the decision-making process.

Section 24 of NEMA requires environmental authorisation to be obtained
for certain activities identified in three listing notices, published on 4
December 2014. The procedure for obtaining an environmental
authorisation requires either a basic assessment (activities in Listing
Notice 1 and 3) or scoping and Environmental Impact Assessment
(activities in Listing Notice 2) process to be undertaken to inform the
application for authorisation.

The proposed prospecting activities fall within the ambit of various
listed activities in Listing Notice 1. Since activities in Listing Notice
1 apply to the proposed prospecting activities, a Basic Assessment
process is being followed. The BAR process is being undertaken in
compliance with the requirements of NEMA and the EIA
Regulations, 2014.

Mineral and Petroleum Resources Development
Act, 2002 (Act No. 28 of 2002) (MPRDA)

The MPRDA regulates the acquisition, use and disposal of mineral and
petroleum rights.

A Prospecting Right Application is applicable.

National Environmental Management: Waste
Act, 2008 (Act No. 59 of 2008) (NEM:WA)

The NEM: WA provides for the reform of waste management legislation
and repeals or amends the legislation under which waste was previously
regulated.

Part 4 of the NEM: WA pertains to listed waste management activities. In
accordance with section 19(2) of the NEM: WA, the Minister published a
schedule of listed waste management activities in Government Notice
(GN) 921 of 29 November 2013. These are considered activities that have
or are likely to have a detrimental effect on the environment.

According to regulation 2 of GN 921, no person may commence,
undertake, or conduct a listed waste management activity unless a
licence is issued in respect of that activity.
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No application in terms of NEM:WA is required for the intended
prospecting activities.

Mine Health and Safety Act, 1996 (Act No. 29 of
1996) (MHSA)

The objective of the Act is to cover all aspects relating to health and
safety of employees and other persons on the mine property. The Act
places the responsibility on the mine owner for ensuring that the mine
is designed, constructed and equipped in a manner which allows for a
safe and healthy working environment.

The safety precautions in Section 7 of the MHSA have been
considered in the environmental sensitivity map.

The National Water Act, 1998 (Act No. 36 of
1998) (NWA)

The National Water Act, 1998 (Act No. 36 of 1998), identifies 11
consumptive and non-consumptive water uses, which must be
authorised under a tiered authorisation system, which include Scheduled
uses, General Authorisations, or Licenses. In terms of the National Water
Act, the following water uses are identified:

(a) Taking water from a water resource;

(b) Storing water;

(c) Impeding or diverting the flow of water in a watercourse;

(d) Engaging in a stream flow reduction activity contemplated in section
36;

(e) Engaging in a controlled activity identified as such in section 37(1) or
declared under section 38(1);

(f) Discharging waste or water containing waste into a water resource
through a pipe, canal, sewer, sea outfall or other conduit;

(9) Disposing of waste in a manner which may detrimentally impacton a
water resource;

(h) Disposing in any manner of water which contains waste from, or
which has been heated in, any industrial or power generation process;
(i) Altering the bed, banks, course or characteristics of a watercourse;

(j) Removing, discharging or disposing of water found underground if it
is necessary for the efficient continuation of an activity or for the safety
of people; and

(k) Using water for recreational purposes.

No WUL application has been identified as being necessary for the
prospecting activities.

National Environmental Management: Air
Quality Act 2004 (Act No. 39 of 2004)
(NEM:AQA)

The main objectives of the National Environmental Management: Air
Quiality Act 2004 (Act no. 39 of 2004) (NEM: AQA) are to protect the
environment by providing reasonable legislative and other measures
to:

S Prevent air pollution; and

S Promote conservation and secure ecologically sustainable
development.

No AEL application has been identified as being necessary for the
prospecting activities.

National Heritage Resources Act, 1999 (Act No.
25 of 1999) (NHRA)

The NHRA describes the importance of heritage in the South African
context, and designates the South African Heritage Resource Agency
(SAHRA) as guardian of the national estate which may include heritage
resources of cultural significance that link to biodiversity, such as places
to which oral traditions are attached or which are associated with living
heritage, historical settlements, landscapes and natural features of
cultural significance, archaeological and paleontological sites, graves
and burial grounds, or movable objects associated with living heritage.

Section 38 of the Act requires a Heritage Impact Assessment (HIA) to be
undertaken for various types of development. If the HIA demonstrates
that the development will have an impact on a heritage resource,
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approval from the South African Heritage Resource Agency, or the
relevant provincial heritage authority is needed prior to proceeding with
the development.

Based on research conducted in the area ESA, MSA and LSA scatters
as well as sites can be expected in the larger study area. Heritage
artefacts are common in the study area. A chance find procedure is
incorporated in the EMPr to ensure that no significant
archaeological sites or finds are disturbed or impacted upon.

Astronomy Geographic Advantage Act, 2007
(Act No. 21 of 2007)

Provides for the protection, preservation and maintenance, in respect of
radio frequency interference or interference in any other way, of declared
astronomy advantage areas. Three Central Astronomy Advantage Areas
have been established to date, namely:

S The Northern Cape Province, excluding Sol Plaatje Municipality

2 The Karoo Core AAA
S The Karoo Central AAA

The prospecting right area is located within the Northern Cape
Province and the Karoo Central AAA. Restrictions may apply with
respect to prospecting-related radio and electrical activities, if these
are deemed to interfere with radio astronomy work.

GUIDELINES

Department of Environmental Affairs
Guideline Series 7: Public Participation (2012)

The public participation guideline outlines the importance of public
participation as well as the minimum legal requirements for the public
participation process, the steps to be taken and the guideline for
planning a public participation process.

The public participation process for this application has
incorporated relevant requirements of the guideline.

Department of Environmental Affairs Guideline
Series 9: Need and Desirability (2012)

The need and desirability guideline highlights the importance of
establishing and assessing the need and desirability for a project. The
consideration of need and desirability in the EIA decision making process
requires the consideration of the strategic importance of the
development alongside the broader societal need and public interests.
The need and desirability description for the proposed
development has taken cognisance of this guideline.
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4.1

5

LISTED ACTIVITIES IDENTIFIED IN TERMS OF NEMA, NEM:WA AND NWA

TABLE 4-2: NEMA LISTED ACTIVITIES APPLICABLE TO THE PROPOSED PROSPECTING ACTIVITIES

NEMA LISTED ACTIVITIES

Listing Notice 3:
Basic Assessment

REGULATION ACTIVITY SUMMARY DESCRIPTION
NUMBER

GN R983 8 1(20) Any activity including the operation of that activity which requires a prospecting right in

December 2014 terms of section 16 of the Mineral and Petroleum Resources Development Act, 2002 (Act

(as amended on No. 28 of 2002), including -

7 April 2017 . . . .

pril 2017) (a) associated infrastructure, structures and earthworks, directly related to prospecting
of a mineral resource; or
(b) the primary processing of a mineral resource including winning, extraction, classifying,

Listing Notice 1: concentrating, crushing, screening or washing;

Basic Assessment but excluding the secondary processing of a mineral resource, including the smelting,
beneficiation, reduction, refining, calcining or gasification of the mineral resource in
which case activity 6 in Listing Notice 2 applies.

GN R985 8 3(12) The clearance of an area of 300 square metres or more of indigenous vegetation except

December 2014 where such clearance of indigenous vegetation is required for maintenance purposes

(as amended on undertaken in accordance with a maintenance management plan.

7 April 2017)

(g9) Northern Cape

i. Within any critically endangered or endangered ecosystem listed in terms of section 52
of the NEMBA or prior to the publication of such a list, within an area that has been
identified as critically endangered in the National Spatial Biodiversity Assessment 2004;

ii. Within critical biodiversity areas identified in bioregional plans;

iii. Within the littoral active zone or 100 metres inland from high water mark of the sea
or an estuary, whichever distance is the greater, excluding where such removal will occur
behind the development setback line on erven in urban areas; or

iv. On land, where, at the time of the coming into effect of this Notice or thereafter such
land was zoned open space, conservation or had an equivalent zoning.

The proposed prospecting activities may fall within a CBA or ESA. However, it is
anticipated that the prospecting can be planned to avoid these areas..

NEED AND DESIRABILITY OF THE PROPOSED ACTIVITIES

Orion Minerals has several prospecting rights in the Northern Cape Province which it is investigating. The area
identified for this prospecting right application forms part of the company’s regional exploration strategy for the
Areachap Group minerals belt. The latter represents a mid-Proterozoic fossil island arc environment consisting
of amphibolite, hornblende gneiss, quartz-feldspathic gneiss, calc- silicates and pelitic schists. Chemical
compositions of these highly deformed upper amphibolite/granulite grade metamorphosed rocks indicate
protoliths ranging from rhyolite/rhyodacite, calc-alkaline basalt, tholeiite to ultramafic igneous rocks and
sediments. This assemblage is typical of an island arc environment.

The 1: 250 000 Geological Sheets (Sheet 2922 Prieska and Sheet 3022 Britstown) demonstrate the Areachap
Group in blue (Mv). It is, on average 10 km wide, striking southeast - northwest, flanked by granitic intrusives
3 km to the northeast and 6 km to the southeast of the prospect area (Figure 5-1).
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FIGURE 5-1: GEOLOGICAL MAP OF PROPOSED PROSPECTING RIGHT AREA

The Areachap Group presents a metallogenic province containing, at present, one economic deposit, namely the
Prieska Copper Mine, as well as several sub-economic deposits, including the Areachap Mine and other lesser
prospects at Boksputs, Kantienpan, Jacomynspan and Rokoptel. The Prieska Copper Mine is the most significant
VHMS deposit of the Areachap Group and occurs within the Copperton volcanic centre. This abandoned mine
delivered 47 Mt sulphide ore at 1,7 % Cu and 3,8 % Zn with traces of Ag and Au. Orion has applied for a mining
right for re-developing this mine and the Final EIR and EMPr has been submitted to the DMR.

The new Prospecting Right Application on the farms, Hedley Plains, Graspan, Smouspan, Dooniespan and
Merriespan will be explored using time-domain electromagnetic (TDEM) ground and airborne surveys. These
deposits occur below the surface and thus cannot be identified without these surveys.

Drilling on other properties with similar geological characteristics to that defining the proposed prospecting
right area has confirmed mineralisation from 30 m - 1300 m below surface along 800 m of strike in some of the
deposits. The TDEM surveys on these properties has proven the presence of targets along strike.

Several desktop studies have been undertaken and the availablee geological information for the area indicate
that mineral resources of interest to the applicant may be present on the properties included in the prospecting
right application.

The data and core logs gathered during prospecting activities will add valuable input to establish the presence
of mineral resources and to determine the type, extent and locality of such resources. This will aid in quantifying
the resources and assist in determining an economically effective manner to extract resources.

In addition to the export market need for minerals like copper, zinc, nickel, cobalt and others, there is a significant
need in the Northern Cape for developments which facilitate economic growth and provide employment
opportunities at a local and regional scale.
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6.1
6.1.1

6.1.2

6.1.4

6.14.1

Although this application relates only to prospecting, if quality minerals are found, it may lead to mining of the
resource and the associated benefits thereof including local economic development, regional economic growth
and royalties arising from the mineral extraction, payable to the South African Government.

MOTIVATION FOR THE PREFERRED DEVELOPMENT FOOTPRINT WITHIN THE APPROVED
SITE INCLUDING A FULL DESCRIPTION OF THE PROCESS FOLLOWED TO REACH THE
PROPOSED DEVELOPMENT FOOTPRINT WITHIN THE APPROVED SITE

DETAILS OF THE DEVELOPMENT FOOTPRINT ALTERNATIVES CONSIDERED

THE PROPERTY ON WHICH OR LOCATION WHERE IT IS PROPOSED TO UNDERTAKE THE ACTIVITY

The properties included in the prospecting right application represent the cadastral units relating to the
geological formation of interest, namely a portion of the Areachap Group. The proposed location of the
prospecting activities on each property is similarly determined by the location of the resource on that property.

The location of the invasive prospecting activities (drilling and trenching) will be informed by the information
obtained through the non-invasive prospecting activities, particularly the TDEM survey data. The invasive
prospecting activities will avoid the areas identified in the environmental sensitivity map. .

THE TYPE OF ACTIVITY TO BE UNDERTAKEN

Prospecting activities (invasive and non-invasive) will be undertaken for several minerals on the properties under
application. A full description of the planned prospecting activities is provided in section 3 of this report. Invasive
prospecting activities will be limited to core drilling and trenching.

THE DESIGN OR LAYOUT OF THE ACTIVITY

The site layout of the prospecting activities is largely determined by the orebody of interest. The proposed
drilling programme will be refined based on the information derived from the non-invasive prospecting activities,
including geological mapping and EM surveys. An environmental sensitivity map has been compiled and the
location of drilling and access tracks to the drilling locations will be planned in a manner that, wherever
practicable, avoids the identified sensitive environmental areas.

THE TECHNOLOGY TO BE USED IN THE ACTIVITY

Technical Data Detailing Prospecting Methods

Geological mapping of the area will be undertaken. This will include surveying of all reference points, geological
features, linear distances, etc., with a GPS Receiver.

Reconnaissance soil sampling, with follow-up stages and reconnaissance soil sampling traverses, followed by
more detailed and systematic soil sampling will then proceed. Soil and stream sediment samples collected along
traverses will be sieved to minus 80# or minus 200# (depending on the results of orientation studies) for analysis.

SkyTEM, a leading airborne electromagnetic (AEM) survey company headquartered in Denmark which offers
state-of-the-art helicopter borne transient electromagnetic (TEM) and magnetic acquisition system, will be used
to fly a TEM survey. This technique was used with great success on the other tenements which Orion operates
on. The targets that are generated with the SkyTEM will be followed up with ground EM. These targets combined
with the soil geochemistry will lead to the drilling targets.

Diamond-core drilling to test the more promising geophysical and soil geochemical anomalies will follow. If
economic grades of base metals are intersected, follow-up diamond- core boreholes will be drilled for the
purpose of delineating the economic zone. During the diamond-core drilling phase geological supervision and
core processing can take place more or less simultaneously. The drilling program may be interrupted occasionally
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6.1.5

to allow time for assaying, data processing and revision of the structural interpretation. Only zones with visible
sulphides will be sampled for assay purposes. Mineralized core will be split with a core splitter. One half of the
split core will be sent for assay, while the other half is kept for record purposes. All cores will be stored after
processing is completed. Borehole collars will be surveyed by GPS Receiver on different days to enable average
coordinates to be calculated. Down-hole surveys to detect deviation will only be carried out on holes deeper
than 300 meters. Collars will be covered with numbered cement slabs until the end of the prospecting period.

Bore hole sites are GPS located and pegged with a steel dropper. The site is inspected and photographed prior
to any disturbance. A drill pad is then cleared, keeping disturbance to the native vegetation to an absolute
minimum. Any topsoil removed is stored separately for later reuse. These holes would be drilled in phases, with
the first phase of holes being drilled on a wide 200 m grid on the target areas identified during Phase 1 and the
balance being drilled on a tighter grid as the target becomes more resolved. Each hole would be started as an
8-inch diameter hole to allow for casing to be inserted for the first 9 m of drilling stabilizing overburden and
thereafter progress to 60 m as a 6-inch diameter hole. Plastic lining to prevent oil spillage is used under the rig.
After the drilling operation is complete, each borehole collar is surveyed, and the site is rehabilitated and
photographed. The retained topsoil is used to fill any sumps and is reseeded if necessary. Any spoils or drilling
material is transported off site and disposed often an approved area.

Phase 1 of the drilling would involve the completion of 200 m spaced diamond-core holes and would thereafter
be further resolved with a second phase of diamond-core drilling on a 100 m by 100 m grid. This is contingent
on the size and distribution of identified targets and may be adapted depending on results from previous phases.
This should allow for a broad resource target area to be defined which 'would then be followed up with a third
drilling phase on 50 m spacing.

Metallurgical work will be undertaken using the drill cores obtained during the first phase of drilling. At this
stage only, bench scale test work is considered to define the likely upgrading and hydro-metallurgical process
that would be applied to any ore grade material encountered.

THE OPTION OF NOT IMPLEMENTING THE ACTIVITY

Without prospecting, the presence of mineral resources which could be economically mined cannot be
determined.

Although limited at this stage, the employment and procurement of local goods and services which would arise
from the prospecting activities would not be realised.

No diamond-core drilling and/or trenching would be undertaken and the rehabilitation of these areas and any
associated activities, including access roads, will not be necessary.

Should the feasibility study undertaken as part of the prospecting activities show economically beneficial
outcomes in terms of extraction of the resources, a mine right application is likely to be undertaken. In turn
mining will contribute positively to the local and regional socio-economic environment. This includes
procurement of local goods and services, employment opportunities for local communities as well as other South
African citizens, income generation, skills development and education opportunities, local economic
development, GDP improvement and the distribution of revenue and wealth. These benefits cannot however be
realised if the prospecting is not implemented.
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7

DETAILS OF PUBLIC PARTICIPATION PROCESS FOLLOWED

The public participation process has been undertaken in accordance with Chapter 6 of the EIA Regulations, 2014
(as amended) and the DEA Public Participation Guidelines.

7.1 NOTIFICATION PHASE
All 1&APs have been notified by the following means of the application for a prospecting right and environmental
authorisation:
2 Application notification letter;
S Placement of statutory advertisement in the local newspaper; and
2 Placement of on-site notice boards at several locations within the study area.
7.2 DRAFT BAR
I&APs are informed in writing and through the site and newspaper notices of the availability of the Draft BAR.
The Draft BAR is made available for 30 calendar days and I&APs are encouraged to provide ABS Africa with
feedback, comments or concerns regarding the proposed prospecting activities and the Draft BAR.
The draft report is available electronically and a hard copy of the report is available at the Orion office in Prieska.
7.3 I&AP IDENTIFICATION, CONSULTATION AND DATABASE MANAGEMENT
Throughout the BA Process, the PPP Team has compiled and maintained an electronic database of I&APs that
contains a full and complete record of all public participation activities.
All landowners and land occupiers required to be notified in terms of the EIA Regulations, 2014 (as amended)
have been identified and requested to participate in the BA Process. This was achieved through the following
means:
S Records made available by the Applicant;
< Contacting landowner associations or organised agriculture in the study area; and
< Collating landowner information during field visits, and I&AP discussions including referrals.
7.4 MUNICIPAL COUNCILLORS
In terms of representative democracy and in line with the provisions of the Municipal Systems Act, 2000,
Councillors are recognised as the elected representatives of the people. Councillors have a mandate as elected
representatives to participate on behalf of and also to provide feedback to their constituencies. The relevant
municipal councillors for the ward in which the proposed prospecting area is located has been registered on the
I&AP database and included in the public participation notifications.
7.5 FINAL BAR
All I&APs will be notified of the submission of the Final BAR and provided with access thereto on request.
7.6 NOTIFICATION OF DECISION
Upon receipt of the decision on the EA, the EIA Project Team will assist the applicant in making the application
decision available to all registered I&APs and notifying them of the appeal procedure to be followed in terms of
the National Appeal Regulations [Government Notice No. R.993 promulgated in terms of section 44(1a) and
43(4) of NEMA].
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7.7 SUMMARY OF ISSUES RAISED BY I&APS

All comments from I&APs are captured and responded to in the Final Basic Assessment Report.

8 THE ENVIRONMENTAL ATTRIBUTES ASSOCIATED WITH THE DEVELOPMENT FOOTPRINT
ALTERNATIVES

8.1 BASELINE ENVIRONMENT - TYPE OF ENVIRONMENT AFFECTED BY THE PROPOSED ACTIVITY

A desktop review of available information on the baseline environment has been undertaken. A summary of this
review is presented below.

The baseline information on the environment has been collated from various sources including the several
environmental impact assessment studies undertaken to inform the renewable energy developments.

The baseline has further been informed through specialist input from other applications undertaken by Orion
on nearby properties.

8.1.1 CLIMATE

The proposed activity is situated in the BWh (mild desert climate) of the Kdppen Climate Classification System.
Climatic conditions are characterised by warm to hot summers, high evaporation and dry warm winters, a mean
annual rainfall of 198 mm and a large degree of variability in the monthly rainfall. Potential evaporation is
extremely high. The temperatures are highest in January and the coldest month is in July.

8.1.2 MEAN ANNUAL RAINFALL

Mean Annual Rainfall for the area is 198 mm (Peens & Associates, 2017) . Rainfall is strongly seasonal with
approximately 60% of the yearly rainfall falling in the summer months (October to January) (Table 8-1).

8.1.3 MEAN ANNUAL EVAPORATION

Regional evaporation data obtained from gauging stations operated by the Department of Water and Sanitation
(DWS) indicate a Mean Annual Evaporation (MAE) of 2714 mm for the area (Table 8-1).

TABLE 8-1: MEAN MONTHLY AND ANNUAL RAINFALL AND EVAPORATION

MONTH | OCT | NOV | DEC | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | ANNUAL

RAINFALL

MM 266 | 312 | 41.0 | 233 9.3 4.8 5.2 55 5.2 122 | 153 | 18.8 198

% 13.4 15.7 | 207 | 118 4.7 24 2.6 2.8 2.6 6.1 7.7 9.5 100
EVAPORATION

MM 283 336 380 373 295 241 158 109 82 100 146 211 2714

% 10.4 124 | 140 | 13.7 | 109 8.9 5.8 4.0 3.0 37 54 7.8 100

Source: Peens & Associates (2017)

8.1.4 TEMPERATURE

High maximum and very low minimum temperatures characterise the environment. The temperatures are
highest in January with an average around 26.9°C. July is the coldest month with 9.8°C on average.
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TABLE 8-2: MEAN MONTHLY AND ANNUAL TEMPERATURES

MONTH | OCT | NOV | DEC | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | ANNUAL
RAINFALL

MIN 12.1 15 17.8 | 19.2 | 185 16 1.3 5.9 1.5 1 37 7.5 10.8

MAX 29.2 | 313 | 341 | 346 | 3338 31 268 | 223 | 188 | 186 | 21.7 | 25.2 27.3

AVE 20.6 | 23.1 | 259 | 269 | 26.1 | 23.5 19 141 | 101 | 9.8 | 12.7 | 16.3

Source: South African Weather Service (Prieska Weather Station)

8.1.5 WIND SPEED AND DIRECTION
Dominant wind directions and wind speed across the site are presented in Figure 8-1. Seasonal and
daytime/night-time variation in wind speeds and direction are also shown.
Wind roses comprise 16 spokes, which represent the directions from which the wind blew during a specific
period. The colours used in the wind roses reflect the distinct categories of wind speeds; for example, yellow
representing winds in between 1.5 and 2 m/s. The dotted circles provide information regarding the frequency of
occurrence of wind speed and direction categories. The frequency with which calms occurred, i.e. periods during
which the wind speed was below 1 m/s are also indicated.
Annual average wind direction is dominant from the west and west-west-south. Winds from the north, east and
east-east-south are also frequent. Wind is a characteristic of the region, with calm conditions (wind speed less
than 1Tm/s) only being present for 1.58% of the time.
There is a distinct seasonal variation between summer and winter wind direction with predominant winds in
winter being from the north and north-north-west. In summer, the predominant wind direction is from the west
and west-west-south with south-easterly winds also important. Autumn and spring wind direction is similar to
that of winter and summer respectively.
Daytime average wind direction is from the south-west and south-east whereas night-time wind direction is
predominantly from a westerly direction. Wind speeds are stronger during night-time compared with daytime
conditions.

8.1.6 TOPOGRAPHY
The application area can be described flat with no significant natural physiographic features present in the area
to irregular plains.
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Source: MM5 Data (2014-2016)

FIGURE 8-1. AVERAGE ANNUAL WIND DIRECTION AND SPEED FOR COPPERTON

Basic Assessment Report

122-001

Orion Exploration No. 5

Page | 27
VO




8.1.7

GEOLOGY

The Prieska Orebody is hosted by highly deformed metamorphic rocks of the Copperton Formation of the
Areachap Group, which forms part of the Namaqualand Metamorphic Province.

The Areachap Group represents a mid-Proterozoic fossil island arc environment consisting of amphibolite,
hornblende gneiss, quartz-feldspathic gneiss, calc- silicates and pelitic schists. Chemical compositions of these
highly deformed upper amphibolite/granulite grade metamorphosed rocks indicate protoliths ranging from
rhyolite/rhyodacite, calc-alkaline basalt, tholeiite to ultramafic igneous rocks and sediments. The above-
mentioned assemblage is typical of an island arc environment.

Island arc environments are ideal hosts for volcanic hosted massive sulphide (VHMS) type deposits and may
successfully be explored by using the VHMS lithogeochemical alteration model. VHMS deposits not only yield
strategic base metals such as zinc (Zn), copper (Cu) and lead (Pb), but significant grades of gold (Au) and silver
(Ag) are associated with these deposits.

SOILS AND AGRICULTURAL LAND CAPABILITY

The soils associated with the Bushmanland Arid Grassland vegetation type are red-yellow apedal soils, freely
drained, with a high base status and <300 mm deep, with about one fifth of the area deeper than 300 mm,
typical of Ag and Ae land types (Ecosoil, 2017).

The soils in the Bushmanland Basin Shrubland vegetation type are shallow Glenrosa and Mispah forms, with lime
generally present in the entire landscape and, to a lesser extent, red-yellow apedal, freely drained soils with a
high base status and usually <15% clay are also found. The salt content in these soils is very high.

TERRESTRIAL ECOLOGY

The study area is situated within the Nama-Karoo Biome. The flora of the Nama-Karoo is not as diverse and rich
as the adjacent Succulent Karoo and does not contain any centres of plant endemism (Ecorex, 2017). Three
geographically distinct bioregions are present within this biome, namely the Bushmanland, Upper Karoo and
Lower Karoo. The study area is situated within the Bushmanland Bioregion at the junction of two national
vegetation types, namely Bushmanland Arid Grassland (NKb3) and Bushmanland Basin Shrubland (NKb6).

Bushmanland Arid Grassland, Bushmanland Vloere and Northern Upper Karoo dominates the proposed
prospecting right area. It has a conservation status of Least Threatened (Rouget et al. 2004). The vast majority of
the plant species occurring in the quarter degree square in which the study area is located are currently classified
as either Least Concern (661 spp) or Not Evaluated (66 spp).

Alien invasive species that have been recorded in this Biome include Opuntia aurantiaca (Prickly Pear) and
Prosopis glandulosa (Honey-Mesquite).

A study undertaken by Gaigher (2018) on the surrounding portions of the farm Hedley Plains A indicated that
the area surveyed, mostly consist of low growing shrubs and isolated Witgat Trees. The study further
mentioned that prospecting areas have been encountered.

8.1.10 FAUNA

8.1.710.1 Mammals

Numerous small mammal species are endemic to the Namib-Karoo Biome, the following is likely to occur within
the general vicinity of the study area (Friedman & Daly, 2004 in Ecorex (2017): Littledales’ Whistling Rat
Parotomys littledalei, Honey Badger Mellivora capensis, Brown Hyena Parahyaena brunnea Western Rock Sengi
(Elephantulus rupestris), Round-eared Elephant Shrew (Macroscelides proboscideus), Spectacled Dormouse
(Graphiurus ocularis), Pygmy Rock Mouse (Petromyscus collinus), Brukkaros Pygmy Rock Mouse (P. monticularis),
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Bush Vlei Rat (Otomys unisulcatus), Brants's Whistling Rat (Parotomys brantsij) and Littledale's Whistling Rat (~.
littledale)).

8.1.10.2 Birds

Twenty-three species are listed by Barnes (1998) as being endemic to the Namib-Karoo biome i.e. not occurring
outside of the biome, of which 15 species (65%) have been recorded within the general vicinity of the study area
during the current Southern African Bird Atlas Project (SABAP2) (Ecorex, 2017).

Species that are likely to be recorded on adjacent farms and well as within the broader region of the proposed
prospecting sites include Karoo Long-billed Lark Certhilauda subcoronata, Sickle-winged Chat Cercomela sinuata
and Tractrac Chat C tractrac.

A number of near-endemics such as Rufous-eared Warbler Malcorus pectoralis, Namaqua Sandgrouse Pterocles
namaqua and White-throated Canary Crithagra albogularis were also observed in the area. Two species that are
endemic to the Kalahari-Highveld biome have also been recorded in the same area.

The study area is also situated in a designated secondary Endemic Bird Area, namely the Karoo EBA (s047) (Barnes
et al, 2001). There are no Important Bird Areas within the vicinity of the study area, the closest being the
Platberg-Karoo Conservancy IBA (ZA037), approximately 130 km to the east (Barnes, 1998).

8.1.10.3 Herpetofauna (Reptiles and Amphibians)

8.1.11

8.1.12

A total of 48 reptile species could be expected to occur within and surrounding the study area. It is expected
that a single endemic species may present within the study area, the Marico Gecko Pachydactylus mariquensis.

WATER SOURCES

The study area falls within the Orange (D) Primary catchment, the D5 Secondary catchment and the Lower
Orange DWS Water Management Area. It falls within the D54G quaternary catchment. The watershed associated
with the survey area drains toward the Basterput se Leegte River within the adjacent catchment, which drains
northwards into the Hartbees River, which then confluences with the Orange River near the town of Kakamas.

Pans that are found within the study area are typically endorheic (inward draining) salt pans (also called
“vloere”). The pan bottoms are usually formed by shales of the Ecca group. Several non-perennial rivers traverse
the surface area. (Appendix B).

AIR QUALITY

There are no ambient air quality monitoring stations near PCM. The ambient air quality in the area is however
expected to be within the acceptable range of all the pollutants specified in the National Ambient Air Quality
Standards, Government Notice 1210, promulgated in terms of the National Environmental Management: Air
Quality Act 39 of 2004. This is attributed to the remoteness of the site and the absence of any significant
atmospheric emission sources in the region.

Existing sources of emissions to the local airshed are expected to be from the following activities:

S Dust entrainment from vehicles using unsurfaced roads and tracks;
< Burning of biomass; and

S  Windblown dust and particulate emissions from exposed areas.
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8.1.13

ENVIRONMENTAL NOISE

Noise sensitive receptors generally include places of residence and areas where members of the public may be
affected by noise generated by prospecting and transport activities. Office workers and employees, and any on-
site accommodation structures may also be affected.

Existing noise sources in the study area is from traffic on the public and secondary gravel roads. As well as the
Armscor test range.

8.1.13.1 Environmental Noise Propagation and Attenuation Potential

8.1.14

Site conditions which may influence noise propagation and attenuation potential include the following:

S Atwind speeds of more than 5 m/s, ambient noise levels are mostly dominated by wind generated noise;

<2 There are no natural terrain features between potential sources of noise and the closest noise sensitive
receptors that would provide acoustic shielding; and

S Based on observations made during the visit to site, ground cover is acoustically hard, that is, not
conducive to noise attenuation.

HERITAGE AND ARCHAEOLOGY

Heritage Contracts and Archaeological Consulting CC (HCAC) has undertaken a desktop scoping study to inform
the section below. The full report is attached as Appendix D.

According to SAHRIS several heritage studies were conducted in the greater study area (Van Ryneveld (2006);
Orton (2011 & 2015), Orton & Webley (2013a & b), Kaplan and Wiltshire (2011). All the studies recorded ESA,
MSA and LSA artefacts scattered over the landscape with MSA and LSA sites centred on pans and watercourses.
Studies by Van der Walt (2012, 2013, 2017) concurred with these findings and also recorded widespread Stone
Age scatters and some discreet MSA and LSA sites. Although the current area under investigation does not seem
to have been covered by heritage surveys the wealth of recorded sites to the south and southwest of the area
(Figure 8-2) indicates that a similar high frequency of sites can be expected in the study area. An Early Stone Age
site occurred in the study area but was mitigated and subsequently destroyed.
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FIGURE 8-2. ARCHAEOLOGICAL SITES RECORDED IN RELATION TO THE STUDY AREA.

Beaumont et al. (1995: 240) observed that “thousands of square kilometres of Bushmanland are covered by a
low-density lithic scatter”. These artefacts are generally very well weathered and mostly pertain to the ESA and
MSA. Occasional LSA artefacts are also noted. What is noteworthy of the Northern Cape archaeological record
is the presence of pans which frequently display associated archaeological material. Of interest, is the work of
Kiberd (2001, 2005, 2006) who excavated Bundu Pan, some 25 to 30 km northwest of Copperton. The site yielded
ESA, MSA and LSA horizons and the artefacts were accompanied by warthog and equid teeth to name a few
(Beaumont et al. 1995).

Orton (2011) noted that to the northwest, west and southwest of Copperton sites have been investigated by
Beaumont and colleagues (1995), Smith (1995) and Parsons (2003, 2004, 2007, 2008) yielding LSA deposits. Work
on these sites led to a distinction between hunter-gatherer and herder sites, based on stone artefact
assemblages (Beaumont et al. 1995). All these Later Stone Age sites have very few, if any, organic items on them.
The only organic material found on sites like these is fragments of ostrich eggshell probably belonging to broken
water containers. Such flasks have been widely recorded across the Northern Cape (Morris 1994).

The archaeological importance of pans in the area are now well documented (Kiberd 2006, Kaplan & Wiltshire
2011, Orton 2012) and if any occur in the study area they could be of significance. Van der Walt (2012) recorded
low densities of ESA, MSA and LSA scatters and these occurrences were given a field rating of low archaeological
significance. However, several discrete MSA and LSA sites were also documented.

Most of the material expected for the study area is MSA in nature consisting of large flakes, radial and bipolar
cores, points, end scrapers, large utilized and retouched blade tools, and utilized and retouched flakes.

Based on previous studies conducted the area has a wealth of heritage sites and a cultural layering dating back
to the Stone Age with scatters and sites dating to the ESA, MSA and LSA. Sites and artefacts dating to these
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periods are scattered over the landscape with MSA and LSA sites centred on pans and watercourses. Due to the
importance of water sources on the landscape that attracted human activity in antiquity, this was used as the
main criteria for generating a four tier sensitivity map of the study area (Figure 8.3).

FIGURE 8-3: HERITAGE SENSITIVITY MAP
8.1.14.1 Palaeontology

The oldest rocks in the area are those of the Keimos Suite and they are a group of syn- to post-tectonic granitoids
that have intruded into the igneous and metamorphic rocks of the Namaqua-Natal Province. There are also
outcrops of the quartzites of the Uitdraai Formation and the Dagbreek Formation. The rocks of the Prieska
Copper Mine are known as the Copperton Volcanic Centre (Cornell et al, 2006) and include the Copperton
Formation, the Kielder Formation, topped by the Dagbreek Formation.

Palaeontological context

The palaeontological sensitivity of the area under consideration is presented in Figure 8-4. The proposed site is
in the Dwyka Group tillites, sandstone, mudstone and shales, and these potentially could preserve fossils.
Around 300-290 Ma the climate in southern Africa was still relatively cool, but there were well developed
Carboniferous floras in the northern hemisphere. In South Africa, however, much of the land surface was covered
by ice sheets. As they melted, they dropped the moraine trapped in the ice, together with limited plant matter
from the vegetation that gradually recovered and colonised the land surface.

Terrestrial vertebrates had not evolved at this time. The late Carboniferous flora comprised Glossopteris leaves
and seeds, wood, and other plants such as lycopods, sphenophytes and ferns.

The Dwyka Group is made up of seven facies that were deposited in a marine basin under differing environmental
settings of glacial formation and retreat (Visser, 1986, 1989; Johnson et al.,, 2006). In the north these are called
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the Mbizane Formation, and the Elandsvlei Formation in the south. Described below are the seven facies
(Johnson et al., 2006 p463-465):

The massive diamictite facies comprises highly compacted diamictite that is clast-poor in the north. It was
deposited in subaqueous or subglacial positions.

The stratified diamictite comprises alternating diamictite, mudrock, sandstone and conglomerate beds. They are
interpreted as being rapidly deposited, sediment gravity flows but with some possible reworking of the
subglacial diamictites.

The massive carbonate-rich diamictite facies is clast-poor and was formed by the rainout of debris, with the
carbonate probably originating by crystallisation from interstitial waters.

The conglomerate facies ranges from single layer boulder beds to poorly sorted pebble and granule
conglomerates. The boulder beds are interpreted as lodgement deposits whereas the poorly sorted
conglomerates are a product of water-reworking of diamicton by high-density sediment gravity flows.

The sandstone facies were formed as turbidite deposits.

The mudrock with stones facies represents rainout deposits in the distal iceberg zone.

The mudrock facies consists of dark-coloured, commonly carbonaceous mudstone, shale or silty rhythmite that
was formed when the mud or silt in suspension settled. This is the only fossiliferous facies of the Dwyka Group.

The Dwyka Glossopteris flora outcrops are very sporadic and rare. Of the seven facies that have been
recognised in the Dwyka Group fossil plant fragments have only been recognised from the mudrock facies.
They have been recorded from around Douglas only (Johnson et al., 2006; Anderson and MclLachlan 1976)
although the Dwyka Group exposures are very extensive. Jurassic Dolerites do not contain fossils as they are
igneous intrusives.
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FIGURE 8-4: SAHRIS PALAEOSENSITIVITY MAPS FOR THE PROPOSED PROSPECTING RIGHT

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 indicated as moderately sensitive (green; Figure 8-4) and an associated
desktop assessment by Prof. Marion Bamford was thus undertaken to inform this palaeontological study. No
fossils have been reported from the Copperton area but there is a very small chance that fossil plant fragments
could occur in the prospecting area relatively close to the surface, mainly because the underlying strata, that is
the target of the project, are too old for fossils. Fossils are not likely to be seen on the land surface because of
extensive weathering and previous farming or mining activities.

8.1.14.2 Findings

Archaeological finds

Based on CRM studies conducted in the area ESA, MSA and LSA scatters as well as distinct sites can be expected.
No Impacts to heritage resources is envisaged during the non-invasive prospecting activities but invasive
activities can alter/ destroy heritage resources.

Historical finds

Historical finds include middens, structural remains and the cultural landscape. Impacts to heritage resources
will occur primarily during invasive activities and no impacts are expected during the initial non-invasive
activities.
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Burials and Cemeteries

There are no graves on record for the study area but graves and informal cemeteries can be expected anywhere
on the landscape

Nature of Impact

The invasive prospecting activities during later phases of the proposed project could directly impact on marked
and unmarked graves.

Extent of impact

The project could have a low to medium impact on a local scale.

Impact on Heritage resources

During the non-invasive prospecting no impacts are foreseen on heritage resources. The future invasive
prospecting activities of the proposed project could directly impact on graves, archaeological sites and
historical sites.

Issue Nature of Impact Extent of | No-Go Areas
Impact

Disturbance and | Invasive exploration activities could cause | Low to | TBC after field

destruction of [ irreversible damage or destroy heritage [ Medium on a | work

archaeological resources and depletion of the archaeological | local scale.

sites, historical | record of the area.

sites and graves.

Description of expected significance of impact

Significance of sites, mitigation and significance of possible impact can only be determined after a field
survey has been conducted, but based on previous work in the area Stone Age finds and graves can be
expected.

Gaps in knowledge & recommendations for further study

Large sections of the study area have been subjected to heritage resource surveys and it is assumed that
information obtained for the wider region is applicable to the study area. It is recommended that prior to
invasive prospecting, impact areas should subject to a field study to confirm the presence of heritage
resources after which mitigation measures will be recommended (if needed).

8.1.15 Socl0-ECONOMIC ENVIRONMENT

8.1.15.1 Siyathemba Local Municipality

The proposed prospecting right area is located within Ward 4 of the Siyathemba Local Municipality (SLM), which
is managed by the Pixley Ka Seme District Municipality, within the Northern Cape Province of South Africa. The
towns of Brakbos, Brulpoort, Draghoender, Koegas, Marydale, Niekerkshoop, Prieska, Shamley's Farm, Uitvlug,
and Westerberg fall within the boundaries of the SLM (Figure 8-5).

" There is a general lack of recent published demographic and other socio-economic data for the SLM. Except where noted, the information in this
section has been summarised from Statistics South Africa Census Data (2011) and the SLM Local Economic Development Strategy (2012)
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FIGURE 8-5: GEOGRAPHICAL BOUNDARY OF THE SLM

SLM was established in 2001 and is a category B municipality. It is located within the central easterly parts of the
Northern Cape Province along the Orange River. It Is approximately 220 km away from the nearest business
center of Kimberley. The surface area of the municipality is approximately 8 200 km?, accounting for 8% of the
total district surface area and approximately 3% of the provincial area. A summary of the key statistics of the
municipality is provided in Table 8-3.

8.1.15.2 Spatial and Regional Development Planning

The SLM Spatial Development Framework (SDF) was compiled in 2006 and, according to the SLM IDP (2017-
2018), is no longer used for guiding for development planning in the municipality. No development planning
guidelines or objectives have therefore been defined for Copperton or the proposed prospecting right area.

Similarly, no local or regional development plans for the Copperton area have been proposed.

8.1.15.3 Population

There are approximately 22 000 people residing in the municipality. This represents approximately 1.9% of the
total population in the Northern Cape. The population of Siyathemba contracted by 0.4% on average per annum
between 2000 and 2010. The decline of the Siyathemba population was mainly driven by lower fertility rates.

The death rate (the number of deaths per 1,000 people in a year) increased from 11.2 deaths per 1,000 people
in 1995 to 11.6 during 2010.

This is significantly lower than the death rates recorded over the same period for the Northern Cape and South
Africa. The reason for the lower death rate in the study area was mainly the result of lower HIV/AIDS prevalence
rates when compared with South African averages.

The most dominant population group in the SLM are Coloured individuals, who represent more than 75% of the
total population in the municipal area. Black African and White population groups comprise around 12% and
8% of the population respectively. The dominant languages in the SLM are Xhosa and Afrikaans. Afrikaans is the
most widely spoken language (78%).
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TABLE 8-3: KEY STATISTICS OF SIYATHEMBA LOCAL MUNICIPALITY

KEY STATISTICS NUMERICAL VALUE
Total population 21,591
Young (0-14) 30,8%
Working age 63,2%
Elderly (65+) 6%
Dependency Ratio 58,2%
Gender Ratio 99.3%

Growth Rate

1.57% (2001 - 2011)

Population density

1 person/km?

Unemployment rate 24.3%
Youth unemployment rate 30.2%
No schooling aged 20+ 11.5%
Higher education aged 20+ 5.3%
Matric aged 20+ 18%
Number of Households 5.831%
Number of Agricultural Households 1.334%
Average Household size (person) 3.6
Female headed households 36.1%
Formal dwellings 88.6%
Housing owned/paying off 54.3%
Flush toilet connected to sewerage 64.9%
Weekly refuse removal 73.9%
Piped water inside dwelling 43.1%
Electricity for lighting 86.2%

Source: Statistics South Africa (2077)

8.1.15.4 Educational Facilities and Education

There is a total of 10 schools (3 combined, 6 primary and 1 secondary) within the SLM (SLM IDP 2017-2018).

4.2% of the municipal population has not attended any type of a schooling system, while 48.5% have primary
school education. A little over 1700 individuals (4%) have graduated from a University / Technikon.

In Siyathemba, around 14% of adults have a matric certificate compared to 24.7% in the Northern Cape. The
percentage of the population with a tertiary education in Siyathemba (5.1%) is also lower than that for the

Northern Cape (7.3%).

8.1.15.5 Access to Water, Sewage and Solid Waste Services

SLM is the Water Services Authority (WSA) and Water Services Provider (WSP) for the 3 towns within their area
of authority. Piped water is accessed by about 98% of the SLM population and about 90% of the municipal

population have access to flush toilets?.

2 SLM Water Services Development Plan, 2017
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Siyathemba has three water supply schemes. For PCM, water is provided from the Water Treatment Works in
Prieska. Water abstraction is from the Orange River. Waterborne sanitation is only available in the urban areas
of Prieska.

About 75% of the population have access to a weekly refuse collection service®. There is an existing licensed
waste disposal site in Prieska. This facility is a G:C:B" licensed facility and can only accept general waste. According
to the SLM IDP (2017-2018), the site has a remaining airspace of 20 years. SLM has indicated that the site is not
well managed at present due to financial and personnel constraints®. A new incinerator is proposed to be
installed at the facility, the timing of which is unclear.

8.1.15.6 Housing

Within the Pixley Ka Seme District Municipality, 87.2% of households live in formal units, while 12.8% are found
in informal housing units.

A variety of residential components are available within the municipal boundaries. More than 81% of household
dwellings found in Siyathemba can be classified as houses or brick structures on separate stands. The average
for the Northern Cape is 77.4%. Some 8.6% of local dwellings can be described as shacks.

The average household size in the larger Pixley Ka Seme District Municipality is about 3.7, female headed
households is about 36.90%, formal dwellings at 86.30% and the housing owned is at 52.00%.

8.1.15.7 Public Safety and Security

There are three police stations within the SLM, situated in Marydale, Niekerkshoop, and Prieska respectively.
There is no municipal fire-fighting capability in the SLM and no disaster manager plan for the municipality.

8.1.15.8 Community Health and Health Facilities

There is a total of 4 health facilities within the SLM, namely Niekerkshoop Clinic, E'Thembeni Clinic, Marydale
PHCC, and Prieska Clinic.

The 2010 HIV/AIDS prevalence rate of the Siyathemba population was 6%. This is lower than the prevalence rates
in the Northern Cape (8%) and South Africa (13%). However, since 2000, the number of people living with
HIV/AIDS in the Siyathemba municipal area more than doubled from about 400 to just over 1,200 people in
2010. The prevalence rate is expanding faster in Siyathemba (at 11% p.a.) when compared with South Africa (at
6% on average p.a. since 2000).

SLM manages 3 cemeteries in Prieska, and 2 cemeteries in Niekerkshoop and Marydale. Expansion of the
cemeteries in each of these towns is planned.

8.1.15.9 Electricity and Energy

Around 86% of household dwellings found in Siyathemba have access to electricity. This indicator is on par with
the provincial average.

Between 2006 and 2011, there was a general increase in the use of electricity as a primary source of energy. This
is due to local electrical infrastructure improvements across the province (SLM IDP, 2016).

As shown in the graph below, the majority of the population have access to electricity, which is used primarily
for cooking, heating and lighting. The proportion of households within the municipality that use electricity for
lighting has increased from 57% in 1996 to approximately 84% in 2011.

3 SLM IDP (2017-2018)
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Although relatively expensive, paraffin and gas are used for cooking and heating in some places. Households
using electricity as a source of energy for cooking increased from 48% in 1993 to 74% in 2011.

8.1.15.10Employment’

Between 2001 and 2011, there has been a decrease in the number of people employed and a concomitant
increase in the number of unemployed people across the Pixley Ka Seme District Municipality.

For Siyathemba, 5 787 individuals remain as being economically inactive, while 5 370 are employed. The
unemployment rate in SLM in 2011 was 24.3%.

The average household income is approximately R9 000 — R19 500. Obtaining any form of income generating
employment within the municipality has become increasingly difficult in recent years. This is attributed to the
lack of education, resulting in the uneducated experiencing the highest incidences of poverty.

Source: Statistics South Africa (2017)

FIGURE 8-6: SUMMARY OF EMPLOYMENT AND INCOME IN SLM
8.1.15.11Labour

The labour participation rate across the Pixley Ka Seme District Municipality is 50%. The labour dependency ratio
for Siyathemba is estimated at 2 (An additional two persons are supported by every person in the labour force).

Other significant labour ratio statistics for SLM are provided in Table 8-4.

TABLE 8-4 LABOUR RATIOS FOR SLM

LABOUR PARTICIPATION LABOUR DEPENDENCY LABOUR YOUTH LABOUR AGED
RATE RATIO DEPENDENCY RATIO DEPENDENCY RATIO
48 2 0.4 84

Source: SLM IDP (2017-2018)

8.1.15.12Economy

The SLM Local Economic Development (LED) Vision is “Ensuring long term economic sustainability through local
value addition and social upliftment, as well as integrated community development. We strive towards an
economy owned by local people.”

4 SLM IDP (2017-2018)
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The regional and local economy is poorly diversified with a reliance on, in the case of SLM, the government and
agriculture sectors. The mining and manufacturing sectors provide very few of the employment opportunities in
the SLM.

The mining sector is identified within the SLM IDP (2017-2018) as a sector with development potential.

8.1.16 ENVIRONMENTAL AND CURRENT LAND USE MAP

Please refer to Appendix B.

8.1.17 DESCRIPTION OF THE CURRENT LAND USES

The dominant land use within the prospecting right area is grazing for small livestock and the Armscor test
range.

Current land uses within the boundary of the proposed prospecting area are as follows:

S Proposed Cronos Powerline;
S Grazing of livestock; and
S Farmsteads and access roads.

8.1.18 ADJACENT LAND USE

S Alkantpan Test Range;
Proposed new Alkantpan landing strip
Grazing of livestock;

Overhead transmission line infrastructure;

0O 0 0 0

Windmills and agricultural infrastructure

Other land uses in close proximity to the proposed prospecting areas include:

S The current Alkantpan landing strip;
Road to Copperton and Alkantpan from the R357;
Operational and proposed wind and solar farms;

Various structures and infrastructure associated with the historical PCM; and

O 0 0 0

Residential town of Copperton.

8.2 DESCRIPTION OF SPECIFIC ENVIRONMENTAL FEATURES AND INFRASTRUCTURE ON THE SITE

8.2.1 SURFACE WATER FEATURES AND WETLANDS

8.2.1.1 Wetlands and Pans

The region has an arid climate and therefore persistent surface water ecosystems are rare. Poorly-developed
watercourses are commonplace, but defined channels are rare due to the generally low volumes of rainfall
events. Most watercourses are barely perceptible and convey small volumes of water only during rainfall events.

In addition to the non-perennial rivers, there are several wetlands (endorheic pans) present within the proposed
prospecting application area.
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8.2.2

The location of all watercourses and the applicable buffers, namely 100 m for non-perennial rivers and 500 m
for wetlands (pans) are shown in the sensitivity map (Appendix B)

CRITICAL BIODIVERSITY AREA AND ECOLOGICAL SUPPORT AREA

Several CBA and ESA areas are located within the application area. However, the size of these areas is small,
relative to the extent of the prospecting right area. These sites will be avoided during the invasive prospecting
activities.

IMPACTS AND RISKS IDENTIFIED INCLUDING THE NATURE, SIGNIFICANCE,
CONSEQUENCE, EXTENT, DURATION AND PROBABILITY

The impacts and risks identified for the proposed prospecting activities is summarised in Table 16-1.

10 METHODOLOGY USED IN DETERMINING AND RANKING THE NATURE, SIGNIFICANCE,
CONSEQUENCES, EXTENT, DURATION AND PROBABILITY OF POTENTIAL
ENVIRONMENTAL IMPACTS AND RISKS

10.1 OVERVIEW

The impact assessment methodology comprised of a risk-based impact matrix in which the outcomes, impacts
and residual risk of the project activities was determined as follows:
< Step 1: Identify and describe the impact in terms of its nature (negative or positive) and type (direct or
indirect);
S Step 2: Assess the impact severity (including reversibility and the potential for irreplaceable loss of
resources), impact duration and impact spatial scale (extent);
o Step 3: Assign an impact consequence rating;
S Step 4: Assess the impact probability;
S Step 5: Assign the impact significance rating;
S Step 6: Identify measures and controls by which the impact can be avoided, managed or mitigated; and
S Step: Repeat the impact assessment on the assumption that the mitigation measures are applied and
assign the residual impact (post mitigation) significance rating.
The purpose of the impact assessment was not to identify every possible risk and impact which the proposed
project activities may have on the receiving social environment. Rather, the assessment was focused on
identifying and assessing the most material impacts, commensurate with the nature of the project activity and
the characteristics of the receiving social environment.

10.2 APPLICATION OF IMPACT RATING CRITERIA

The various impact rating criteria used and how they were applied are described in the section that follows.
The first phase of impact assessment is the identification of the various project activities which may impact upon
the identified environmental categories.
The identification of significant project activities is supported by the identification of the various receiving
environmental receptors and resources. These receptors and resources allow for an understanding of the impact
pathways and assessment of the sensitivity of the receiving environment to change.
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The significance of the impact is then assessed by rating each variable numerically, according to defined criteria
as provided in Table 10-1. The purpose of the significance rating of the identified impacts is to develop a clear
understanding of the influences and processes associated with each impact.

The severity, spatial scope and duration of the impact together comprise the consequence of the impact; and
when summed can obtain a maximum value of 15. The frequency of the activity and the frequency of the impact
together comprise the likelihood of the impact and can obtain a maximum value of 10.

The values for likelihood and consequence of the impact are then read from a significance rating matrix as shown
in Table 10-1 and Table 10-2.

The model outcome of the impacts is then assessed in terms of impact certainty and consideration of available
information. The Precautionary Principle is applied in instances of uncertainty or lack of information by increasing
assigned ratings or adjusting final model outcomes. In certain instances, where a variable or outcome requires
rational adjustment due to model limitations the model outcomes are adjusted. Arguments and descriptions for
such adjustments, as well as arguments for each specific impact assessments are presented in the text and
encapsulated in the assessment summary table linked to each impact discussion.
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TABLE 10-1: CRITERIA FOR ASSESSING THE SIGNIFICANCE OF IMPACTS

SEVERITY OF IMPACT RATING \

Insignificant / non-harmful

Small / potentially harmful

Significant / slightly harmful

Great / harmful

Disastrous / extremely harmful

SPATIAL SCOPE OF IMPACT RATING

Activity specific

Area specific

Whole project site / local area

Regional

National/International
DURATION OF IMPACT RATING

One day to one month

One month to one year

One year to ten years

Life of operation

Post closure / permanent

FREQUENCY OF ACTIVITY / RATING

DURATION OF ASPECT

Annually or less / low

6 monthly / temporary

Monthly / infrequent

Weekly / life of operation / regularly /

likely

Daily / permanent / high 5 >‘ LIKELIHOOD
FREQUENCY OF IMPACT RATING

Almost never / almost impossible

Very seldom / highly unlikely

Infrequent / unlikely / seldom

Often / regularly / likely / possible

Daily / highly likely / definitely

TmihlwWIN|—=

CONSEQUENCE

bW |—=

TmihlwIN|—=

_
—

ANlwiNn|—

Tihlw|IN|—=

S

Activity: a distinct process or task undertaken by an organisation for which a responsibility can be assigned.

Environmental aspect: an element of an organisation’s activities, products or services which can interact with the
environment.

Environmental impacts: consequences of these aspects on environmental resources or receptors.
Receptors: comprise, but are not limited to people or man-made structures.

Resources: include components of the biophysical environment.

Frequency of activity: refers to how often the proposed activity will take place.

Frequency of impact: refers to the frequency with which a stressor will impact on the receptor.

Severity: refers to the degree of change to the receptor status in terms of the reversibility of the impact: sensitivity of
receptor to stressor; duration of impact (increasing or decreasing with time); controversy potential and precedent setting,
threat to environmental and health standards.

Spatial scope: refers to the geographical scale of the impact.

Duration: refers to the length of time over which the stressor will cause a change in the resource or receptor.
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TABLE 10-2: SIGNIFICANCE RATING MATRIX

LIKELIHOOD (FREQUENCY OF
ACTIVITY + FREQUENCY OF IMPACT)

TABLE 10-3: POSITIVE/NEGATIVE MITIGATION RATINGS

CONSEQUENCE (SEVERITY + SPATIAL SCOPE + DURATION)
1 [2]3 |4 s [6 |7 |8 9 [10 |11 [12 [13 [14 [15
2 |4]6 |8 |10 |12 |14 |16 |18 |20 |22 |24 |26 |28 |30
3 |6 ]9 |12 |15 |18 |21 |24 |27 |30 |33 |36 [39 |42 |45
4 |8 |12 |16 |20 |24 |28 |32 [36 |40 |44 |48 |52 |56 |60
5 10|15 [20 |25 |30 |35 |40 |45 |50 |55 |60 [65 |70 |75
6 |12]18 [24 |30 |36 |42 |48 |54 |60 |66
7 |14]21 |28 |35 |42 |49 |56 |63 |70 |77 |84 [91 |98 [EU:R
8 |16]24 |32 |40 |48 |56 |64 |72 [80 |88 |96 [EUCYESPREPIY
9 |18[27 |36 [45 |54 |63 |72 108 117 126
10 | 20(30 |40 |50 |60 |70 110 120 130 140

COLOUR | SIGNIFICANCE VALUE NEGATIVE IMPACT MANAGEMENT | POSITIVE IMPACT MANAGEMENT
CODE RATING RECOMMENDATION RECOMMENDATION

Very High 126-150 Improve current management | Maintain current
management

High 101-125 Improve current management | Maintain current
management

Medium- 76-100 Improve current management | Maintain current
High management

Low- 51-75 Maintain current Improve current
Medium management management

Low 26-50 Maintain current Improve current
management management

Very Low 1-25 Maintain current Improve current
management management

11

BE AFFECTED

THE POSITIVE AND NEGATIVE

IMPACTS THAT THE PROPOSED ACTIVITY AND
ALTERNATIVES WILL HAVE ON THE ENVIRONMENT AND THE COMMUNITY THAT MAY

The positive and negative impacts are presented in the stipulated format in Table 16-1.

12
RISK

Proposed mitigation measures are summarised in Table 12-1.

THE POSSIBLE MITIGATION MEASURES THAT COULD BE APPLIED AND THE LEVEL OF
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MOTIVATION WHERE NO ALTERNATIVE SITES WERE CONSIDERED

The properties included in the prospecting right application represent the cadastral units relating to the
geological formation of interest, namely a portion of the Areachap Group. The proposed location of the
prospecting activities on each property is similarly determined by the location of the resource on that property.

The location of the invasive prospecting activities (drilling and trenching) will be informed by the information
obtained through the non-invasive prospecting activities, particularly the TDEM survey data. The invasive
prospecting activities will avoid the areas identified in the environmental sensitivity map.

STATEMENT MOTIVATING THE ALTERNATIVE DEVELOPMENT LOCATION WITHIN THE
OVERALL SITE

No alternative development location has been identified.

FULL DESCRIPTION OF THE PROCESS UNDERTAKEN TO IDENTIFY, ASSESS AND RANK
THE IMPACTS AND RISKS THE ACTIVITY WILL IMPOSE ON THE PREFERRED SITE (IN
RESPECT OF THE FINAL SITE LAYOUT PLAN) THROUGH THE LIFE OF THE ACTIVITY

The impact assessment methodology is described in Section 10 of this report.

ASSESSMENT OF EACH IDENTIFIED POTENTIALLY SIGNIFICANT IMPACT AND RISK

The assessment is presented in the required format in Table 16-1.
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17 SUMMARY OF SPECIALIST REPORTS

The specialist studies compiled as part of the ElAs for the several renewable energy developments proposed
within the prospecting right area have been considered in the BAR.

18 ENVIRONMENTAL IMPACT STATEMENT

18.1 SUMMARY OF THE KEY FINDINGS OF THE ENVIRONMENTAL IMPACT ASSESSMENT

Key findings of the impact assessment for the proposed prospecting activities are as follows:

< Sufficient and appropriate information on the proposed development and the receiving environment
was available for conducting the impact assessment;

S With mitigation measures applied, the proposed development is compatible with current land uses; and

S No significant negative impacts have been identified. Impacts identified have been assessed to be
reversible and can be satisfactorily mitigated.

18.2 FINAL SITE MAP

The locations for invasive prospecting activities can only be established after the geophysical surveys have been
completed. The environmentally sensitive areas identified in the sensitivity map will be avoided.

18.3 SUMMARY OF THE POSITIVE AND NEGATIVE IMPLICATIONS AND RISKS OF THE PROPOSED ACTIVITY AND
IDENTIFIED ALTERNATIVES

A summary of the positive and negative impacts and risks associated with the proposed development are
provided below:

18.3.1 POSITIVE IMPACTS

S Although limited, the prospecting activities will have a positive impact on the procurement of local
goods and services by the applicant, employees and contractors.

18.3.2 NEGATIVE IMPACTS

The potentially negative impacts of the development which were assessed to be of most importance were as
follows:

18.3.2.1 Soils

< Disturbance/Loss of Soil Resources Due to Erosion as well as Contamination
18.3.2.2 Air Quality

< Increased Dustfall, PM10 and PM2.5 Levels
18.3.2.3 Noise

< Increased noise impacts generated may impact on the sensitive receptors
18.3.2.4 Water

< Surface Water Contamination from Hydrocarbon Spills
18.3.2.5 Groundwater

S Groundwater contamination through pollution from the uncontrolled release of drilling fluids and/or
the establishment of a preferential pathway for contaminants during and after drilling has been
completed
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18.3.2.6 Terrestrial Ecology
< Loss of natural habitat
2 Loss of Medicinal / Conservation Important Plant Species
18.3.2.7 Traffic
< Traffic Injuries and fatalities to community members from accidents with prospecting vehicles / equipment
18.3.2.8 Archaeology
< Disturbance/loss of significant archaeological or cultural heritage sites/remains
18.3.2.9 EM and RF Interference

S EM and RF interference from prospecting equipment and machinery and the impact this may have on
the MeerKAT/SKA Observatory.

19 PROPOSED IMPACT MANAGEMENT OBJECTIVES AND THE IMPACT MANAGEMENT
OUTCOMES FOR INCLUSION IN THE EMPR

The key objectives of an EMPr are to set out the management and monitoring measures required to both
minimise any potentially adverse environmental impacts and enhance the environmental benefits of the
proposed prospecting activities, and to ensure that responsibilities and appropriate resources are efficiently
allocated to implement the plan.

The aspects which are considered to be of most importance to the development, including the respective
management objectives and outcomes for the impacts associated with these aspects are provided in Table 19-1.

The management objectives and outcomes will be achieved through the implementation of the management
actions in the EMPr.

TABLE 19-1: IMPACT MANAGEMENT OBJECTIVES AND OUTCOMES

by prospecting activities.

Control and minimise particulate and dust
emissions to air.

ASPECT MANAGEMENT OBJECTIVE MANAGEMENT OUTCOME

Soil Manage suitable onsite soil resources for Soil resources protected from
rehabilitation activities. contamination.
Prevent the contamination of soil Accidental leaks and spillages responded to
resources. rapidly and all contamination remediated in

accordance with legal requirements.

Managed response to the clean-up of f w gal requir
accidental spillages and leaks.

Air Surrounding land users minimally affected Good stakeholder relations with community

members.

Air emissions from the development
managed in accordance with legal
requirements.

Water resources

Prevent the contamination of surface and
groundwater resources.

Managed response to the clean-up of
accidental spillages and leaks.

Good stakeholder relations with community
members.

Surface and Groundwater resources
protected from contamination.

Accidental leaks and spillages responded to
rapidly and all contamination remediated in
accordance with legal requirements.
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Health and Safety ® Prevent criminal activities onsite. © Secure and safe site.

S Prevent occupational and community
health and safety incidents.

Noise 2 Prevent noise impacts from prospecting [2 Good stakeholder relations with community
activities at sensitive noise receptors. members and authorities.

S Complaints which are received are
properly investigated and responded to
appropriately.

Heritage 2 Protection of heritage resources. © No heritage resources damaged or
destroyed during construction activities.

Traffic and Road Safety [© Prevent road safety incidents and limit |© Damage to road surfaces minimised.

disruptions to traffic flow. . . :
P >  Good stakeholder relations with community

< Complaints which are received are members and authorities.
properly investigated and responded to
appropriately.
Socio-Economic ® Support for the development by the local [© Employment from local community where
community is enhanced. possible.
> Maximise the local economic [@ Local procurement.
development potential of the

< Good stakeholder relations with community

development. ..
P members and authorities.

20 FINAL PROPOSED ALTERNATIVES

No other alternatives to those identified and assessed through the impact assessment process are proposed for
the prospecting activities.

21 ASPECTS FOR INCLUSION AS CONDITIONS OF AUTHORISATION

The following conditions should be included in the authorisation:

S The EMPr, including all management and monitoring measures must be implemented;

< No invasive prospecting activities are to take place in any of the areas identified in the environmental
sensitivity plan.

22 DESCRIPTION OF ANY ASSUMPTIONS, UNCERTAINTIES, AND GAPS IN KNOWLEDGE

Advisory on Business and Sustainability Africa (Pty) Ltd. (ABS Africa) has prepared this report specifically for
Exploration No.5 (Pty) Ltd. The contents of this report:

S Are based on the legal requirements for undertaking a Basic Assessment Process, as defined in the
National Environmental Management Act, 1998 (Act No. 107 of 1998), the EIA Regulations (2014) and
the scope of services as defined within the contractual undertakings between Orion Exploration No.5
and ABS Africa;

S Are specific to the intended development at the proposed site. The report shall not be used nor relied
upon neither by any other party nor for any other purpose without the written consent of ABS Africa.
ABS Africa accepts no responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this report;
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< Reflect the best judgement of ABS Africa in light of the information available at the time of preparation.
The analyses contained in this report has been developed from information provided by Orion
Exploration No.5 and other parties. This information is not within the control of ABS Africa and ABS
Africa has not audited such information and makes no representations as to the validity or accuracy
thereof; and

2 The assessment has been based on the project description provided by the Applicant. Changes to this
project description may influence the assessment and the mitigation measures in the EMPr.

23 REASONED OPINION AS TO WHETHER THE PROPOSED ACTIVITY SHOULD OR SHOULD
NOT BE AUTHORISED

23.1 REASONS WHY THE ACTIVITY SHOULD BE AUTHORISED OR NOT

Based on the findings of the impact assessment, and with the understanding that the mitigation measures will
continue to be implemented throughout the prospecting period, the EAP is of the opinion that an environmental
authorisation for the prospecting activities may be granted.

23.2 CONDITIONS THAT MUST BE INCLUDED IN THE AUTHORISATION

23.2.1 SPECIFIC CONDITIONS TO BE INCLUDED INTO THE COMPILATION AND APPROVAL OF EMPR

The Applicant must continue to reassess the risks and impacts of the development throughout its operational
life. Should any change in the risk and impact profile of the development be determined, additional management
controls and mitigation measures must be implemented and the EMPr amended to reflect these changes.

24 PERIOD FOR WHICH ENVIRONMENTAL AUTHORISATION IS REQUIRED

The environmental authorisation is required for a period of 2 years.

25 FINANCIAL PROVISION

25.1 DETERMINATION OF THE AMOUNT OF FINANCIAL PROVISION

Drill sites will be rehabilitated on an ongoing basis as they are completed. Financial provisioning was determined
by calculating the cost of rehabilitation for drilling sites and access tracks by ripping, reinstating topsoil and
reseeding affected areas. The DMR master rate for rehabilitation was applied to the area of disturbance. .

25.2 CONFIRM THAT THIS AMOUNT CAN BE DERIVED FROM THE OPERATING EXPENDITURE

In compiling and submitting their Prospecting Work Programme, the Applicant has confirmed that the required
amount for financial provision for rehabilitation and closure can be derived from operating expenditure over the
LOM.

26 OTHER INFORMATION REQUIRED BY THE COMPETENT AUTHORITY

In compliance with the provisions of sections 24(4) (a) and (b) read with section 24 (3) (a) and (7) of the National
Environmental Management Act (Act 107 of 1998), the EIA report must include the:

(1) Impact on the socio-economic conditions of any directly affected person.

Positive and negative socio-economic impacts were identified and mitigation measures have been
recommended and included in the EMPr.
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(2) Impact on any national estate referred to in section 3(2) of the National Heritage Resources Act.

The scope of work comprises a heritage scoping report for a large prospecting right area comprising
approximately 19 727 ha. Due to the geographical size of the exploration application and the fact that no
intrusive activities will occur at this point of the application, it was deemed not feasible to conduct fieldwork at
this point. Several large-scale heritage surveys were conducted for renewable energy and mining projects and
the archaeological character of the area is now well described (e.g., Orton & Webley 2013 a and b, van der Walt
2012, 2013 & 2017). This desktop study is informed by available data for the area. Some of the aforementioned
studies, covered portions of the current study area and 127 heritage features is on record for the study area.
Based on these studies the following resources can be expected in the study area as indicated below.

Paleontological resources

The proposed site lies on the Late Carboniferous-Early Permian Dwyka Group tillites, sands, shales, mudstones.
Although fossils have not been reported from this site there is a small chance that typical (but very infrequent)
early Glossopteris flora plants could occur in the sediments just below the surface. A Fossil Chance Find Protocol
should be added to the EMPr. Based on this information it is recommended that no palaeontological site visit is
required unless fossils are revealed once excavations and drilling has commenced (Bamford 2018).

Widespread Stone Age scatters and sites (ESA; MSA and LSA)

Every site is relevant to the Heritage Landscape, but it is anticipated that few sites in the study area could have
conservation value. The impact of non-invasive exploration on these features are considered negligible how ever
known sites should be avoided during planning stages for intrusive exploration.

Historical finds and Cultural landscape

Some structures could occur that are older than 60 years. No impact on structures older than 60 years is foreseen
during prospecting activities, however if structures are to be impacted destruction/ alteration permits will have
to be applied for.

Burials and cemeteries

Formal and informal cemeteries as well as pre-colonial graves occur widely across Southern Africa. It is generally
recommended that these sites are preserved in situ and within a development. These sites can however be
relocated if conservation is not possible, but this option must be seen as a last resort and is not advisable. The
presence of any grave sites must be confirmed during a field survey and the public consultation process when
exploration localities are fixed.

General

It is anticipated that any sites that occur within the project area will have a Generally Protected B (GP.B) or lower
field rating, all sites should be mitigatable, and no red flags have been identified. It is therefore recommended
that non-invasive exploration can commence (based on approval from SAHRA) with the following conditions of
authorisation in the EMPr:

S Before commencing invasive prospecting activities, the impact areas should be subjected to a heritage
walk down.

< Inclusion of a chance find protocol (both archaeology and palaeontology) has been included in the
EMPr.
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(3) Other matters required in terms of sections 24(4) (a) and (b) of the Act.

All reasonable and feasible alternatives in terms of site layout, location, public participation, potential impacts
and mitigation have been addressed throughout this report.
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UNDERTAKING

The EAP herewith confirms

a. the correctness of the information provided in the reports

b. the inclusion of comments and inputs from stakeholders and I&APs

¢. theinclusion of inputs and recommendations from the specialist reports where relevant; and

d. the acceptability of the project in relation to the finding of the assessment and level of mitigation proposed.

DISCLAIMER

Advisory on Business and Sustainability Africa (Pty) Ltd. (ABS Africa) has prepared this report specifically for
Exploration No.5(Pty) Ltd.

The contents of this report:

S Are based on the legal requirements for undertaking a Basic Assessment, as defined in the National
Environmental Management Act, 1998 (Act No. 107 of 1998) and the scope of services as defined within
the contractual undertakings between Exploration No.5 and ABS Africa.

< Are specific to the intended development at the proposed site. The report shall not be used nor relied
upon neither by any other party nor for any other purpose without the written consent of ABS Africa.
ABS Africa accepts no responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this report.

S Reflect the best judgement of ABS Africa in light of the information available at the time of preparation.
The analyses contained in this report has been developed from information provided by Exploration
No.5 and other parties. This information is not within the control of ABS Africa and ABS Africa has not
audited such information and makes no representations as to the validity or accuracy thereof.

ABS Africa reserves the copyright of this document. The format and content of this report may not be copied,
reproduced or used without prior written consent from ABS Africa.
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PART B

ENVIRONMENTAL MANAGEMENT PROGRAMME REPORT

27 DRAFT ENVIRONMENTAL PROGRAMME REPORT

27.1 DETAILS OF THE EAP

Name of the Practitioner: | ABS Africa (Pty) Ltd.

Tel No.: +27 11 805 0061

E-mail address: paul@abs-africa.com

Details of the EAPs experience and qualifications are provided in Part A, Section 1.

27.2 DESCRIPTION OF THE ASPECTS OF THE ACTIVITY

The description of the aspects of the activity are provided in Part A, Section 3.

28 COMPOSITE MAP

The environmental sensitivity map identifying areas to be avoided by the proposed prospecting activities is
provided in Appendix B.

29 DESCRIPTION OF IMPACT MANAGEMENT OBJECTIVES INCLUDING MANAGEMENT
STATEMENTS

The key objectives of an EMPr are to set out the management and monitoring measures required to both
minimise any potentially adverse environmental impacts and enhance the environmental benefits of the Project,
and to ensure that responsibilities and appropriate resources are efficiently allocated to implement the plan.

The aspects which are considered to be of most importance to the development, including the respective
management objectives and outcomes for the impacts associated with these aspects are provided in Table 19-1.

The management objectives and outcomes will be achieved through the implementation of the management
actions in the EMPr.

29.1 DETERMINATION OF CLOSURE OBJECTIVES

The main closure objectives of the proposed prospecting activities are:

=
=

To restore the site to its current land capability in a sustainable matter;

To prevent the establishment of any permanent structures or features, unless otherwise agreed with
stakeholders;

To establish a stable and self-sustainable vegetation cover in areas disturbed by prospecting;

To limit and rehabilitate any erosion features and prevent any permanent impact to the soil capability
in areas disturbed by prospecting;

To limit and manage the visual impact of the prospecting activities;

To safeguard the safety and health of humans and animals on the site;

EMPr
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=
=

To close the prospecting operation efficiently, cost effectively and in accordance with legal requirements;

Cleaning up of the sources of possible contamination still present on the site to protect the downstream
receiving environment;

Removing waste material;
Cleaning-up and rehabilitating of contaminated soil areas, if applicable; and

Limiting the possible loss of topsoil by committing the available topsoil to key pre-determined
rehabilitation areas.

29.2 VOLUMES AND RATES OF WATER USE REQUIRED FOR THE OPERATION

Water required for the diamond-core drilling will be 10 kI per day (per drill rig) and will be obtained from existing
licensed sources. A brief description of the manner in which the water is used in the exploration drilling process
is provided below:

=

The drilling process recirculates water through a system of three High-Density Polyethylene (HDPE)
Lined settling ponds. The latter are excavated next to the selected drilling location and are each
approximately 2 m (length) x 1 m (width) x 1 m (depth) in size;

The excavated material is stockpiled upgradient of the three settling ponds;

The water supply is pumped into the first pond through an HDPE pipeline from where it gravitates into
a second and third pond. Water for the drilling is abstracted from one of the ponds and returned to a
different pond through a separate return water pipeline. In the ponds, suspended material arising from
the drilling through the rock settles, so that the water can be reused and does not cause a blockage in
the pipe; and

Once the drilling is complete, the HDPE-lining is removed and the settling ponds backfilled with the
stockpiled excavated material. The small amount of wastewater remaining in the hole after drilling is
complete is absorbed into the soil matrix during the backfilling process.

Sanitary wastewater generated by drill rig personnel is managed through chemical toilets which are serviced by
a contractor.
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FIGURE 29-1: SETTLING PONDS USED FOR THE RECYCLING OF WATER AT A DRILLING RIG

29.2.1 HAS A WATER USE LICENCE BEEN APPLIED FOR?

A water use licence is not required for the proposed prospecting activities. No abstraction of water will be
required, and no prospecting will take place within 100 m of a watercourse or within 500 m of a wetland.

EMPr Orion Exploration No. 5 Page | 63
122-001 VO



OA L00-¢¢L
9 | abed G 'ON uonelojdx3 uouQ 1dIN3
"|0J3U0D ISNp pue Juswabeuew Jslem
‘Juswabeuew sysem ‘jodojoud ssedde a)s Sse yons syoadse Buipnpoul
‘bunpadsoud ayy ul paajoaul jsuuosiad ||e 03 papiaoid ud|NT uo Buluies|
‘suonipuod paads puim ybiy
002 Burnp sa|1dx203s Aiesodwal bulaAod pue ‘syoely ssadde jo uoissaiddns
) 19M ‘syiwll] paads apIysA Bulpnppul sainseaws [0o4uod isnp Ajdd
VOV:WIN pUe €102 i p Py Ipnpul _ p Addy
JO /28 YND uoie|nbay "S}9]10} |EDIWSYD JO SOUBUSIUIEW PUE UOISIAOI]
[013u0D 3sn@ yum Al dwod Bunpadsoud
0} uonebniw 1sng :
8y} U0} pasn Aisulydew / S3|2IYaA |[e J04 3|qe|ieAe sy asuodsal ||ids
spJepueis asION SNVS "9]q1ssod se UoOoS Se Pa12a.I0d pue paliluapl ale s||ids pue
Sy Jey3} aINsud 03} uddenspun suopdadsul jejnbal pue suonediydads
‘Y0/ND pue YMN Yim | Jainyoejnuew o) Buipliodde paulejuiew juswdinba pue sapiyaa ||y
2oueldwod ul saunseaw )
uswabeuew Jarepn 395IN02.NEM
} pue spuejiam punoJe seale Jaynq d|gedijdde Buipnjpur uejd Ajasuas
BJUSLWUUOIIAUD BU} Ul DAIMSUSS SB Pallusapl Seale JO SDUBPIOA
VSHIN _ ! yi ur sanl payiusp! ) ploay jiosdo
SSINAIDY ‘swwelboud syuom bundadsoud Jo buijidydois
Bundadsoud suoneinbay | ayr jo uonsidwod pue says bulup buisssdde Joy pspasu eyl pue uonelabap
inoybnouy| VININ Pue YQddIAl | 03 wnuwiuiw e 0} 3day aq 3snw [erowau [10sdo) pue Bulies|d uonelsbap JG/E/ saseyd ||y jo Buues|)
as pue pue sjios
NOILY 3
LININTTdINI
SAQYVANV1S ONvadnisia
Jyod HLIM 3IONVITdINGD S3dAL NOILVOLLIN 40 IIVIS ISVHd ALIALLDY
doruid anNyVv 3zIs
JNILL

S3SVHd 3AILD3dS3d ¥I1FHL NI d31VvOILIN 39 OL S1OVdINI “1-6¢2 319VL




OA
9 | abed

G "ON uoneso|dx3 uouQ

L00-¢¢L
1dINg

S9ILIAY
Huidadsoud
noybnouay

‘700¢
'VOV:WIN pue €102

40 /28 YND uone|nbay
[0J3Uu0D IsN@ yum A|dwod

03 uoissaiddns i3snQ

9y} 03 apew aq ued uonedjdde ‘AjAizeUIB}Y Y/W Q> PadJojud aq
aq |IIMm sywi| paads u3s ‘Buiuiw Jo bunoadsold Joy a3noJ podsuesy
ulew e se paJlinbai ag uoRaS sIy} pinoys 's3afoid Jejos MING/ Jabue
om} 8y} jo Bujjios pue uonessuab snp juedyiubis Ul synsas peod
4o uoipod sy} 1y} pamoys s329(0dd J8|0S 3y} JO UOIIdNIISUOD Bulnp
9dusuadxe Jold “(3./8°0v.L1.2¢ S.8FLG.L) UORDIBSIBUI Weq sawl|S
3y} 0} (,0€ 3.02'85.22.¢C S.rE0L.85.62) HO uin} uouaddod ayy
puOAa(q SIS0 || 18 PIPIOAR 9( SI BYSBlid WO} peos [euoibay /Gy 9yl

‘sniped
W 98U} UIYNM pasiwiuiw s| uonesauab snp ainsua 0} Aiessadau
se Aouanbayy e je Usrem yum pakesds aq [jim Asyy ‘|lediideld jou 41 ing
paJanod Ajgyedosdde aq Jaya |im sulogaie Buiwodaq 4o |enusiod
9Y3 9ABY UYdIYM S31}IAIIDE S,U0lQ 03 aNp |eldrew buniodsuesy saRIysp

‘Jue|d Jejos 8y} WOy 9dURISIP Wfr-2 UIYMM SPBOJ SS8dd8
[oAeI6 UO y/wy 09 pue jueld uejos Aue wouy duUBSIP WX B UIYUM
speoJ [9AeIb UO y/Wd| O UBY) 210W OU e 135S 9 03 dJe paads s|dIys

anoge sy

saseyd
uonesado pue
uoIdNIISU0)

SOMS

(1@ 01 s>ded]
SS90V 4O 3s
pue uonesedald

Kyjenp iy

SIHAIDY
buidadsoud
noybnoay|

"S20B4INS pPasodxa ay3 aley|iqeyal 03 pasn
9q uay} ||IM sdwins LI pue seale UMOP Ae| WOl PaIanodal |10s-do]

swiy Jo
pouad ulenad e je pasodxa [10S JO JUNOWE By} SZIWIUIW [|IM } 1y}
Jauuew e yans Ul padnpuod ad ||Im SaIHAIRE paje|al pue buidadsoid

*9|qissod se uoos se seale papoia aiel|igeyay

"Jeadde uolsoJa jo subis pjnoys uolenis
pue eaie dydads ay3 Joy pardepe aq [|Im 309(0id By} 4O UOIIINIISUOD
3y} jo Med se pajjeIsul sainseaw uo0i3da304d pue |0JUOD UOISOJ]

-obedass Jo Jounu

Auip Aq sjios pajidy203s jo uoneujweuod Jusaaid o} adueqlnisip
Jo seale jo adojsdn pajidd03s aq pjnoys sjios padduis ayl
‘buibbo|

Jajem a|qissod pue UOISOID |I0S dZIWUlW 0} uonedo| buluiedp

9944 e Ul pade|d aq Ajqesasaid pinoys sa|idy203s |losgns pue josdo|

anoge sy

saseyd
uonesado pue
uoIdNIISUOD

S|10S pasodx3
pue sa|1dx201S jo
juswabeuey pue
buidaayasnoH




OA 100-¢¢L
99 | abeq G 'ON uonelojdx3 uouQ 1dINT
"9}IS UO paulejulew g ysnw Ja3sibal syulejdwod asiou
‘sinoy awi}-Aep 03 paywli| aq
p|noys ‘sdueusiulew pue dn-pels dc_co_mm_EEOuw_u ‘uonpnJIsuod
se yons saiAIoe Asiou auiznoJl-uou Jayio ‘a|qissod alsypn
‘sawl} Bulp! Alessadauun piIoAy O
‘weiboud sdueusiuiew juswdinbs ue jo
uonejuswa|dwi ay) ybnouyy parsiyde si siy] ‘uolieiqia/asiou
Kpoq pue ‘uoissiwsuel) ‘auibua adIYaA [enpialpul Buisiwiully O
:}e Pa12aJIP 8q P|NOYS SHOHD
‘D134B43 BDIYDA pue 3onJ3 0} pajejal Ajjedidads asiou buibeuew uj
spiepuess (€661 40 58 ON 1Y) 1V A19jeS pue yijeaH |euonednadQ
9} 4O Sjuswalinbal piepuels asiou ay3 3@aW }snw suojielad
S9INAIDY 9dUBWIONRd DA| U} 3O S3USLLSIINDSL PIEPUEIS SSI0U SU3 199U 1SN SUOKEISAD
buidadsoud spJepueis asIoN ‘suonedydads Buljjug
inoybnoiy| [EIUBWUOIIAUT SNYS | Jainidesnuew o) Buipiodde paulejuiew yuswdinba pue sappiyasa |y a|qeoiddy 10N saseyd ||v 210)-puoweiq

asioN

“JUSWIUOIIAUS d}elpawWW]
9y} Ul S92JNOS JS}eM PpUE |I0S 9}BUILEIUOD JO JUBUWIUOIIAUS d}elpawl]
ay3 u1 seakojdwis 03 |njwey aqg ybiw 3ey3 1snp Juswad buimolq wody
PUIM 8U3} PIOAE 0} SIBUIRIUOD J0OId IBY1eaMm Ul PaIols 3 ||IM JUBWSD)

"9NSS| SNONUIUOD B SBW033q UoIeIauab }snp ased ul paJapisuod
9Q |[IM SISA0D 9AI}DS30Jd puIM UM UOIRDIBWSP / S)ealq PUIM
"SSO| 3SNP adNpal [[IM sIYL YOIy Ul wig paadxa jou [|Im s3|id>03S

"SUOI}IPUOD
Apuim Ul paianod aq m (,s9)Id3D031S,) IUBWYSI|geISs djoyaioq
Jo} suonesado Buljjup ayy Buunp pasiizn pues Jo |10S pa|idyo01s

‘uoipod siyy 4oy (patiey
91) |elayew adepns ay3 apelbdn 03 SHIOAN peoy d1jgnd Jo Juswiedaq




OA L00-¢¢L
19 | abed G 'ON uonelojdx3 uouQ 1dIN3
ay3} wouy A|ddns uajem Joj Jusweaibe bupjiom e sey uouQ -auipdid
uedjuey|y ay3 eiA eysalld wody Aiddns jedidiuniy equiayiedis
93} wouy Ja3em Joy uoisiroid axew syybu bunpodadsoid sy ¢
padded aq 3snw ujewal 0} paaibe ase yoiym sajoyalog Auy &

sanIAmY Bul||up 4936 PasOl> pue pajel|iqeyas aq ||Im s9joyaiog ¢
Burdadsold suonenbay YMININ "J2}eMpunolb 03 sl UOoIeUIWEIUOD :bunpdadsolg
inoybnouy| pue YAIN ‘VaddN e juasaid jou op yaiym spinj bui||up Jo spew 8q 01 s & anoqe sy saseyd ||y SAISEAU|

J9)empunodn
"SBI1IAI}DE YINS JOJ 824N0SaI 3Y} 4O 3sn s,uolQ buisuioyine
sywiad pue sjeaoisdde Aiessadau ayy salinbas ssiem sjoysiog &
"9sN pue uoidesixd 0} Joud ‘Ajioyiny
S92IAIDS J93epN B AQ pasioyine aq [|Im uoissaiddns isnp Joy Jslepy &
‘9]qissod se UOOs se pPa3daliod pue palyauspl ale sjjids pue syes|
3By} aJnsua 0} uaenapun suoiadsul Jenbal pue suonediydads
Jaanioejnuew o} buipiodoe paulejuiew uswdinba pue sapiysa |y & S915eM
pinbi| Buipnpul
Kjlep |esodsip 8}IS0 10} 8IS WO} PIAOWS
pue ss|oeydadal a1eidoidde ul psiols 8q 01 91sem pIoS IV & 23sem [eloush
; ; : Jo |esodsip
‘PUBjIOM B JO W 00S pue juswabeue
UIY}IM JO 8SIN0DJ91em e O W Q0| ulyim ade|d axel Aew bBuljup oN &
s|esiwayd
"siauleu0d abeuols |any ays-uo Aue 1o} papiroid aq
01 $84N3ONJ3S [043U0D uonn|jod pue sani|Ide) JUBWUIRIUOD Alepuodes & PUE sjelisiel
snopJezey
‘papJ0oda4 pue pa||0J3uod Ajjnjaied suogued0lpAy Jo Buijpuey
‘Y0/ND pue YMN Yim pue sjediwayd jo [esodsip pue asn ‘abelols ‘podsuesy syl ¢ pue abeloys
@oueldwod ul saunseaw )
bunoadsoud
wiswsbeuew s3em 8y} 40} pasn Aisuiydew / sa|dIYan ||e 10} s|gejieae sy asuodsal [jids & sliids 3onpoud pue
: : : : ; s||ids uoqgued0JpAH
VSHIA "S19|10} |EDIWBYD JO SdUBUSIUIEW PUE UOISINOI] &

SORAY "191em Jo BulpAdai pue ssney ¢ SORIALOE
buidadsoud suonenbay vAININ : aseyd bunoadsoud
inoybnouy pue VIAIN ‘VaddN "J93em AJIp pue ues|d jo uoljesedas ay} UlUIBW PUB JOHUOIN & anoqe Sy saseyd ||v SAISeAUl ||y

$924Nn0SaYy I91e\\ dde4INS




OA 100-¢¢L
89 | abed G 'ON uonelojdx3 uouQ 1dINT
‘uane} aq 0} sdajs Jayuny
UO 3SIApPE pue 31IS 3Y1 1ISIA 0} PaUOISSIWIWOD 3 Uy} [|Im 1sibojoaeydle
Uy "Pa1dLI1Sal SSa20k pue pajedlewap aq |Im ais ay3 ‘bundadsoud
Buunp payueaun aie sulewal uewny Jo sa3inosal abelliay jenualod Aue j|
"2} [EAOWAJ ‘UOIH|OWSP ‘UOI}RIOISDI ‘SUOIJRIS}E SPN|IUI ABW UYDIYM SBINIONIIS
[B21I03S1Y 9S8y} 0} sabueyd (papuawiwodal) Aue asLIOyine pjNOM OYm YYHYS
woJj ywaad e oy A|dde 03 sey 30aydJe [e21I0YSIY BYL 1I9HYDJe [BDLIOISIY
e Aq sain3onuis asayy jo uonebiysaaul 8y} 0} Joud (parowal ‘pajeAocuss
‘paysijowap ‘palsl|e) paldaye aq Jou |[IM saAelD pue speajswie) [ed1I03SIH
S9IUAIDY sanIAIOe
Buipdadsold ‘umop jjem abeiliay e 03 pardalgns aq Huipdadsoud
inoybnouy VYHVS pinoys sease 1pedwi ay} ‘saiianoe bundadsosd saiseaul Buduswwod a10)9g 9A0QE Sy saseyd ||v SAISBAUL ||V
abejlisH
"9|qissod se julidiooy e |jews se 03 pauyyuod sped buljjup
pue sainos parosdde-aud 1o speos Bunsixa 03 paydlIsal aq |[IM
JUSWBAOW BDIYSA "PaISA0D SadeyNns [|e dasy 0} paulelulew pue
uoipuod poob e ur 1dey pue paydajoid aq |[IM JI9A0D dAI3RISHAA
pue wnwiuiw e 0} Pagnisip aq |[Im uonelaban [einjeu syl &
‘eale Bulj|Lp 9y} 0} SS9Jd8 [eWIUR/UBW PasLIOyineun
juanaid oy Jauleq Aajes ajelndoisdde ue jo Juswysijgeis ¢
‘S}wi| asiou [eba| ulyum aq 03 aJe saiiAie bunessusb asiou |y & juswdinba
‘paniwIad aq 03 aJe saliy uado Jo bununy oN & JO JusWLaAOW
. . . pue buljua
EETSIVEN
VNIN [le 104 ydy Of JO winwixew e 1e 19s 8 p|noys Hwi| paads aysayl &
Syded}
‘eale Bul||up 3y} JO 3PISINO Seale 0} SSadde
S9IHAILY VaddN ssa20e pue buljup
Bun>adsolqy JO uonuansid pue Juswarow Alsulydew pue uew jo Bulloyuol & 1o} UoNe1eBoA
inoybnoay| vaWiIN "Ss920e pue seale 9)Is buljjup 0} bules|d uonelsban ywip & anoQe sy saseyd ||v jo buues)
(eso]4 pue eunej) A6oj0d3 |ellsa.Id ]
‘me| Aq palinbai si se uoidesixa Jerempunolb pauueld Aue
10} pauleIqo aq ||IM SasuddI] asn J81ep “Ayjeddiuniy equiayiehls




L00-¢¢L

OA
69 | 26ed G 'ON uonelojdx3 uouQ 1dINT
siaumopue| 0}
sasso| / abewep Apadoid Aue o) uoijesuadwod pue JuswaeISUIRY &
eale sy} wo.y Juswdinba bunoadsoid Buluiewsi |je jo [erowdy &
Ayj1oey |esodsip aysem pasuad||
e 1e [esodsip pue 8)IS WoJj 91sem pijos Bululewsl ||e JO [eAowdy &
suone|nbay juesal seale paydaye buipsasal pue |10sdo}
pue yININ pue Yaddin Buireisuia. ‘buiddu Aq sydely ssedde pue sayis buljjup a1eljigeysy &
JO suLIs) LT uonEligeySY Bundadsosd yum Apuaiinduod
sanyAioe bundadsoud Aq pagunisip seale |e jJo uonejigeys
S3IMAIY ‘OLND PUE VAN Uim ALY 1} q paginisip e 4 Rejljiqeysy ¢
buidadsoud @oueldwod ul saunseaw G0z 'suonejnbay bBuiuoisinold |eldueulq 8y} Yyum ealy Bululp
noybnoay| juswabeuew Jalep\ | ©dUepPJOIIE Ul dUBUSIUIBW pPUR Paysl|qelss buluolsiaold jepueuly & aA0Qe Sy saseyd ||y }JO uonell|iqeyay

ainso|) pue uonejiqeyay

WYHVS 23 A}130U ||IMm Oym Spuly ay3 4O JusISSasse ue 1oy 1sibojoaeydle
|euoissajoid e 30e3U0D Uy} |IM O3 3yl ‘suofiesado uo pedwi sreipawwi
S} pue puly 9dUeYd 3y} 40 0D dY} WIOJUI [|Im JaBeUBA 81IS-UO JOIUdS Y|

‘eaJe jey3 ul abeddoss

3JOM BUj3 JO JUSIX3 By} WIIJUOD PUB PUl) SU} JO JUIXS dY) JO JUSLISSISSE

[e1}Ul Ue dyew o3 Jabeuey 91IS-Uo JolUSS aY) 4O Aljigisuodsal ay3 si
"Jabeuew a3}1s-uo Jol1uas sy} 03 Josialadns Jidyy ybnodyy pue ‘Josiaiadns
SleIpaw Wl JI9Y} O} puly Siy} Jodal pue puly Y3 JO SMS BY3 1. JJOM 35ead 1snw
uosiad siy3 ‘ays abeay 4o aduediubis [eanynd 4o 3oeyene Aue spuly 4spirold
92IAJ9S JO ‘SI0}DRIUOIGNS PUB SIO}DBIIUOD ‘SBLBIPISYNS S} 4O duo ‘Jadojarsp
oy} Aq pakojdwsa uosiad Aue 1dsfoud siyy jo aseyd Aue ayy buunp 4|
3INpa301g puiy Uy




OA

L00-¢¢L
0L | abed G 'ON uonelojdx3 uouQ 1dINT
uonels Awououise olpels sy} Jo
Aue jo A10314133 3y} Ul s|aAs| uopde104d SYYYS 9yl yim Adwod o3 Juswdinbs
[E2LIDBD  Pue  BinpnJIselul [edupde  Aq  suolssiwe  dnsubewosds|y ¢
joassyy S1US lenL 5 juswdinba
swuay u paebjnwioud e s|ans| uonoalold E) Im A|[dwod 03 si9 _EmcHS HWA“_VcwH:w\/mV%V_Om_ MP pue Asuipoew
suonye|nbal ayy 1€ S|9AS] UO1159104d SYYVS Y3} Yim Al 1 S193! } jolpey ¢ 40 85N a3
WOT3u | pue 00z 1oV abejueapy suonels Awououise oipes sy} 4o Aue Jo AI0MII) BY} Ul wgp 00L- (Snuiw) BUIAJOAUI S31IAOR
1noybnouy s1ydeBosn Awouonsy | 4O PIoUsaIyY uoneines ayy yum Aldwod oy sieniwsuesy Aousnbaiy olpey ¢ anode sy saseyd ||V Bunoadasoud v
K101eA13SqO VOIS / LYIUITIN YHM 3dudiaialul 4y pue AT
"9}IS UO paulelulew g snw Jaisibal syuleldwod y ¢
“S92IY3A
[|e 40} ydy Qi JO Wnwixew e 1e 19s 8q p|Noys Hwi| paads sals 8yl ¢
siapinoad 81A13s |ed0| Wody palndoid aqg 0}
S92IMIS pue spooo) 9jdoad |edoj| jo JuswAojdws aspoud/adueyuy & SORAY
: e buidadsoud
S9INAIDY ‘uone|ndod |ed0| 8y} 03} 9|qIssadde Ajisea SAISEAU|
Burpadsold ale (S)sep Jnoge|) SaJ3udd JUBWIINIDBL 1By} pue Ajjedo| pasiHanpe
noybnoay VAYdIN | aJe syuswalinbai s|s pue saiiunyoddo juswAhojdws jeyy ainsuy & saseyd ||V juswAhojdwy
21Wou033-0120S
VININ
‘Syoel} ssad0e paalbe 9sImIBYI0 JO BUIlSIX® UO UleWwal 0} dJe SOPIYSA &
PV 2lelL Peod |BUOhEN ‘00:8L PUe 0Q:9 U9aMIBQ O} SBWI dIje) HWIT &
spJepuels ‘uoissaiddns isnp Alddy ¢
9duUBWIOMRd D] SopIyAA
SPIEPUES SSION e 10} ydy O JO WNWixew e }e 38s 8q p|noys Hwi| paads ays ayl &
S9IHAILY [BIUSWIUOIINUT SNV'S I1e104 d ' o '
Budadsoud "S|0J1U0D Aisuiyoey pue
3noybnouy| Kyayes pue yijeaH | |euonessado pue ubisap ybnoayi syoedwi d1y4e} PeOJ SSIWIUIW / PIOAY & saseyd || | UBIA JO JUSWSAO
dljell




OA 100-¢¢L
L. | obed G 'ON uonelojdx3 uouQ 1dIN3
$324N0S3Y 19} ddkLIng
buiyouai] pue
bulug 'sealy
buua pue
splepueis Syded] Ssa00y
9dUeWIOH( D4l sioydadal | jo  uonesedald
S|0J43u0d 9AlJISUdS 8y} uo edwi  Aew :buippadsoud
spJepuels aSION SNVS | |euonesado pue ubissp ybnouyy asiwiuiN & saseyd ||v 9sSION | paietausb sypedwi asiou paseasdu| AAISeAU|
3SION
Buiyouai] pue
Bulug 'sealy
7002 'VOV:ININ bunua pue
Pue €10¢ 40 L8 uoissaiddns isnp Alddy ¢ SPEIL 55993
YND uonienbay [0J3u0dD jJo  uonesedald
3Isng yum A|dwod S|0J43u0d S|ana7 S 2INd :buippadsoud
03 uoissaiddns 3snq | |euoiyesado pue ubissp ybnouyy |0Juocd & saseyd ||v Ajenb aiy | pue  QLINd ‘llesng  paseatou| SAISEAU|
Aijend a1y
¥0LND buiyouaiy pue
Buljjug 'sealy
VaNIN bunua pue
syded] Ssa00y
VN3N UOI1BUIWIBIUOD SE [|9M Se UOISoJ4d | Jo  uoneledald
"s|oJyuod [euonjesado 01 aNp [I0S JO S3SSO| /sadURqINISIP :bunpdadsoud
VAYd | pue ubissp ybnoayy asiwiuiw  /ploay & saseyd ||y S|I0S | S®24n0saJ |I0S JO SSO|/aduegInisiq SAISEAU|
9s() pueT pue sjios
SAQYVANVLS ((ENEEEL
HLIM 3DNVITdINOD STANSVIN / IdAL NOLLVYOILIN ISVHd S133dSV 1OVdII TVILN3ILOd ALIAILLDY

SINO0DLNO LNINIOVNVIN LOVdINI -¢-6¢ 319VL




OA L00-¢¢L

2L | °bed G 'ON uonelojdx3 uouQ 1dIN3
abejlaH
saseyd || euney [el3saLIa | jeligeH [eune4 Jo SsOT
VaNIN Buiyouau pue
sapads jueld weuodw| | Buluq 'sealy
VYMWIN saseyd ||V BJIOJ} |ELIISOIID] | UONBAIBSUOD / [EURIPSN JO SSOT | BuluQ pue
syoed] SS900Y
VININ Jo  uonesedald
S|043u0d |euoniesado :bunpadsold
VAYdIN | pue ubissp ybnouyy asiwiuiw  /ploAy & saseyd ||y IO} |BLIISOLID | jeligeH [elnieN JO SSO7 SAISEAU|

A60]0>7 |erysaaid]

"939]dwod uaaq sey buljjup
Joye pue bBuunp SjueUIWEIUOD

VMWIN 10} Kemyied |enuaJaa.d
e JO JUBWYSI|geISa 8y} Jo/pue spinj}
VIANIN Buljjup Jo aseajps  pajjosuodun Bulua
'sjoJjuod |euonesado Yyl wouy uonnjod ybnoiyy :bunadsouy
VAYdA | pue ubissp ybnoayr assiwiuiw  /ploay & saseyd ||y J9}eMPUNOID | UOIBUIWEBIUOD Jalempunoln SAISEAU|
J9)empuno.n
¥0L NS buiyouai] pue
Bulua 'sealy
VEAIN buniua pue
Syoed] ssa00y
VININ jJo  uonesedald
'S|0J3u0d |euonelado s||ids uogued0ipAH :bunppadsold

VAYd | pue ubissp ybnolyy asiwiuiw  /ploAy & saseyd ||y J9}eM 22BJINS | WOJ) UOIRUIWERIUOD) J91BAN DIBHNS SAISEAU|




OA

¢/ | abed

G "ON uoneso|dx3 uouQ

L00-¢¢L
IdINg

uosiel| Aunwwo)

siapinoid
92IAI9S |eD0| woldy paindold g 0} SIVIABS pue
spoon ‘a|doad |e20| 40 JuswAojdws asi3iioLd/2oueyuy

‘uoijejndod |e20| 3y} 03}
9|qIssadde A|Isea ale (SySsap Jnoge|) SaJ1uad JUsW1INIdSI
jeyr pue Ajedo| pasiaApe  ale  syuawalinbal
s|pjs pue saniunuoddo juswAojdwe 3eyy ainsuj

saseyd ||V

JusWUOIIAUS
51WOU023-0120§

sa1IAIOe
bunoadsosd ayy Buunp sad1ASS
pue spoob jo juswaindoid |ed07

Buiyousi] pue
Buljjuq ‘seasy
buua pue
Syded] SS90y
Jo uonesedaid
:bunpadsold
SAISEAU|

IWOU033-0120S

10V dljel] peoy [euoneN

Kyajes pue yyeaH

'S|0J3u0d |euoniesado
pue ubissp ybnoiyy ssiwiuIwW / pIOAY &

saseyd ||v

Kyojes
peoy pue Sijel]

juswdinba /
sap1yaA bundadsoud yum syuspiooe
wouy slaquiaw Aunwwod

0} sanjeley pue saunfu] dued]

Puiyouai] pue
Buljjuq ‘seasy
bunug pue
Syoel] SS90y
Jo uoneuedaid
:buippadsoud
SAISeAU|

eoy pue dijjel]

VdHVS

ainpadoud puly adueyd
Jo uonejusws|dwi ybnosyy Joyuow / ulejule

saseyd ||v

abejliay

[eanyjnd pue
‘Abojojuosejed
‘ABojoaeydiy

suleway/sa1Is
abejliaH [e1nyn) Jo [ed1bojoseydy
juediubis  Jo  sso7/eduequinisig

buiyouai] pue
Buluq ‘seasy
Buijug pue
SyoeJ] SS90y
Jo uoneledaid
:buippadsoud
SAISBAU|




OA 100-¢¢L
7. | obed S "ON uonelo|dx3 uouo 1dIN3
Buiyouai|

pue bulug ‘sealy

SpJepUR)S SDUBWIOHNIY D4 bulug pue syoes]

aseyd s|o43u0d |euoiiesado s103dedaJ aAlIsuaS 8y} uo pedwl | ss9ddy jo uoneledald
spJepuels asION SNVS bundadsoid ynoybnouyy | pue ubissp  ybnouyy BSIWIUIN & Kew pajesauab sypedwi asiou paseasou| | :bundadsold aAISeAu|
9sION

"¥00¢ 'VOV:NIN pue €102 40
/28 YND uonenbay |01uo) isng
yum Aldwod o3 uoissaiddns 1sng

aseyd
bunoadsoud 1noybnouy

"S|oJjuod [euoijesado
pue ubisap ybnoJy} asiwiuIW /PIOAY &

SELEY

STNd Pue QLN ‘lleisn@ psseasdy

Buiyouai|
pue bBulug ‘seary
Bulug pue syoes]

SS90y 40 uoneledald
:bunpoadsold aAiseay|

Ajjenp a1y

70LND
VIWIN Buiyouaiy
pue bulug ‘sealy
VININ UOI1eUIWEIUOD Sk ||9M Se UoIsoJd | Buljug pue  syded]
aseyd ‘s|joJjuod [euonesado 0] 9np |I0S JO S9SSO| /S9OUBQINISIP | SS9JY 4O uoneledald
VA¥dN | Bundadsoid 3noybnouay) | pue ubissp ybnoiyy ssiwiuiw /pIoAyY & s90Inosal  |los  Jo  sso|/@duequmisiq | :bundadsoid aAlseAu|

asn pue pue sjlos
SAQYVANV1S NOILVININITdNI
HLIM IDNVITdNOD Y04 INVIIINIL STUNSVIN / 3dAL NOILLVYOILIN 1OVdINI TVILN3LOd ALIALLDY

SNOILDV LNINFIOVNVIN LOVdIAI -€-62 319V.L




OA 100-¢¢L

G/ | abed G "ON uoneio|dx3 uouQ IdINT
abejliaH

buiyouai|

1Y dljel] peoy [euonheN

A19)eS pue yjjesH

aseyd
bunoadsoud ynoybnouy

‘S|0J3u0d |euoniesado
pue ubisap ybnouyy asiwiuiw / plony &

juawdinba / sapiyaa buidadsoud yum
SjuspIdde WOy slaqwiaw  AJunwwod
01 seniele} pue  saunfu]  digel]

pue buljQq ‘sealy
Buljjug pue sxoesy
Ss920Yy 40 uolnjeledald
:buippadsoud aniseau|

peoy pue dyjei|

vaWIN oseyd
bunoadsoud ynoybnouy jelgeH |eune Jo sso7
VMWIN Buiyduaay
aseyd sa10ads jue|d Juepodwi pue Buijjuq ‘sealy
vININ | Bundadsold anoybnouy UOIBAISSUOD / [eUDIPSN JO  SSOT Buiuq pue syde.|
aseyd s|oJ3u0d |euoliesado SS920Yy 40 uonjeledald
VaddN bundadso.d ynoybnouyl | pue ubiseap ybnoayy ssiwiuiw /pIOAY & jeliqeH |ednieN 40 sso7 | :Bundadsoud aAiseau|
A60]0>7 |el3sa149 )
paje|dwod usaq sey
YMWIN Bul(|up Ja34e pue Bunp syueUIWIEIUOD 104 Buiyouai|
Kemyied |enuaisgaid e jo uswysijgelss pue buljjuqg ‘seasy
VININ ey}  Jo/pue  spiny  bulup  jo Buijjuq pue sxoei|
aseyd sjoJjuod [euonelado 9seajal pa|josuoduUN sy} wolj uonnjjod | sse3dy jo uoneledald
VA¥dIN | Bundadsoid 3noybnoay] | pue ubisap ybnoiyy ssiwiuiw /piony ¢ ybnosyy uoneyuIweIuod Jslempunols | :Bundadsoid sAlseAu|
layempunoln
aseyd Buiyouaa)
bunoadsoud ynoybnouy Juswabeuew J91eMWIOIS pUB UOISOIT | pue Bulug ‘sealy
bulug pue syoes)
‘suole|nbay aseyd 'S|0J3u0d |euorniesado s||ids uoguedoupAH | ssa2dy jo uolesedald

VMN Pue YIAIN ‘Vadd

bunoadsoud anoybnouy

pue ubisap ybnoJy} asiwiuIW /PIOAY &

woJ} uoljeuiwejuo) J93epn  LdelinS

:bupdadsold aniseau|

$9241N0S9dY I9}e\\ ddeling




OA 100-¢¢L
9/ | 9bed S "ON uonelojdx3 uouQ 1dIN3
uoness
Awououise olpes sy} jo Aue jo A10nuis) 8yl
ul S|9A3| uoidslodd SYYYS ayy yum Adwod
o1 juawdinba |eduBe pue Bindniseul
[eoudae  Ag  suoissiwe  dnaubewodyds|y &
ETICY)
[ENMIA VYIS 9Y3 18 S|9A3| U018304d SYYYS ay)
yum Aldwod o} sispnwsues Aousnbauy oipey ¢ 599109
suonels K103eA13500 YNS/LVII99IN 34} UONEDIUNWIWOD
JO3J3y} swusy ul payebjnwoid Awouonse oipes ays jo Aue jo Aioyuiey ays ul Jo uonesado ayy uo aaey Aew siyy edwi | Buipnpur ‘Asuiydew
suoneinBal syl pue /002 PV aseyq | WAP 00L- (Snuiw) 4O pjoysaly} uoneinies sy} SU} pue VVY [euUdD) ooley paleppsp | pue wswdinbs
sbeuenpy oiydeiBosn Awouonsy | Buidadsosd noybnoayy | WM Aldwod o1 sieniwsuen A>ousnbay oipey & syy uyum eoussapsul 4y pue N3 | Buiup jo Bunessdo
K103en1asqo WIS / LYH3N Y3M 3dUd1a41)ul 4y pue N3
buiyouai|
pue Buyug ‘sealy
Bulug pue  syoes|

uosiel| AJunwwo?)

aseyd
bundadsoid 3noybnouyy

payiuap| uonebniw oN

saniAlde bunoadsoud ayy buunp
S921M3S pue spoob Jo Juswaindoid 207

Ssa20y Jo uoneledalq
:bunpdadsold aaiseau|

51Wou033-0170§

VdHVS

aseyd

bundadsoid 3noybnouyy

ainpadoud puly adueyd
Jo uonejyuswsa|dwi ybnoayy Joyuow / urejuie|n

suleway/sa1Is
|ea160joseydIy
$so7/eoueqJnisiq

abejusy |ednynd o
edyubIs jo

Buiyouai|
pue bulug ‘sealy
bulug pue syoes)

Ss920Yy Jo uorneledald
:bunadsold aniseau|




30 FINANCIAL PROVISION

30.1 DETERMINATION OF THE AMOUNT OF FINANCIAL PROVISION

30.1.1 DESCRIBE THE CLOSURE OBJECTIVES AND THE EXTENT TO WHICH THEY HAVE BEEN ALIGNED TO THE BASELINE

ENVIRONMENT DESCRIBED UNDER THE REGULATION.

The main closure objectives of the proposed prospecting activities are:

=
=

=
=

To restore the site to its current land capability in a sustainable matter;

To prevent the establishment of any permanent structures or features, unless otherwise agreed with
stakeholders;

To establish a stable and self-sustainable vegetation cover in areas disturbed by prospecting;

To limit and rehabilitate any erosion features and prevent any permanent impact to the soil capability
in areas disturbed by prospecting;

To limit and manage the visual impact of the prospecting activities;
To safeguard the safety and health of humans and animals on the site;

To close the prospecting operation efficiently, cost effectively and in accordance with legal
requirements;

Cleaning up of the sources of possible contamination still present on the site to protect the
downstream receiving environment;

Removing waste material;
Cleaning-up and rehabilitating of contaminated soil areas, if applicable; and

Limiting the possible loss of topsoil by committing the available topsoil to key pre-determined
rehabilitation areas.

30.2 CONFIRM SPECIFICALLY THAT THE ENVIRONMENTAL OBJECTIVES IN RELATION TO CLOSURE HAVE
BEEN CONSULTED WITH LANDOWNER AND INTERESTED AND AFFECTED PARTIES

The Applicant has already entered into discussions with potentially affected landowners regarding the
proposed prospecting activities, including the applicable closure requirements. Landowners, known land
users and I&APs were notified of the availability of the Draft BAR report and provided with an opportunity to
comment thereon All comments and responses received from landowners and I&APs will accompany the
Final BAR.

30.3 PROVIDE A REHABILITATION PLAN THAT DESCRIBES AND SHOWS THE SCALE AND AERIAL EXTENT OF
THE MAIN MINING ACTIVITIES, INCLUDING THE ANTICIPATED MINING AREA AT THE TIME OF
CLOSURE.

30.3.1 REHABILITATION OF BOREHOLES

=
=

All shallow boreholes will be backfilled and levelled.

All boreholes will be covered with a metal plate and 1000 mm of previously stored topsoil.

30.3.2 FINAL REHABILITATION OF ACCESS TRACKS AND / ROADS

Roads that are not needed for closure and post-closure uses will be rehabilitated. This will include:

=

Removal of all signage, fencing, shade structures, traffic barriers, etc,;

S All roads will be ripped, ploughed and re-vegetated; and
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< All potentially contaminated soils will be removed and disposed of at a licensed landfill site.

30.3.3 SITE REHABILITATION

2 All construction equipment must be removed from the site. This includes vehicles, temporary
structures, fencing, unused pipes/culverts etc;

O 0 O 0 O

are removed from site.

All disturbed surfaces will be revegetated;

All waste will be removed from site to a licensed landfill facility;

Topography will be free draining after rehabilitation; and

Any contaminated soil will be removed and disposed of at a licensed landfill facility;

The Contractor shall ensure that all weeds and alien/invasive species cleared for prospecting activities

30.3.4 EXPLAIN WHY IT CAN BE CONFIRMED THAT THE REHABILITATION PLAN 1S COMPATIBLE WITH THE CLOSURE OBJECTIVES

The objective of the rehabilitation process is to restore as much as possible of the area disturbed during the
prospecting activities to a land use as close as possible to that previously practiced before prospecting. The
rehabilitation activities proposed in the above rehabilitation plan will ensure that the land reverts back to its
original state upon closure of the prospecting activities.

30.3.5 CALCULATE AND STATE THE QUANTUM OF THE FINANCIAL PROVISIONS REQUIRED TO MAANAGE AND REHABILITATE THE

ENVIRONMENT IN ACCORDANCE WITH THE APPLICABLE GUIDELINE

Financial provisioning was determined by calculating the cost of rehabilitation for drilling sites and access
tracks by ripping, reinstating topsoil and reseeding affected areas. The DMR master rate for rehabilitation
was applied to the area of disturbance.

A summary of the calculated liability for rehabilitation is provided in Table 30-1 below.

TABLE 30-1: CALCULATED LIABILITY FOR REHABILITATION

Disturbance Unit for

Description Area (ha) Cost of Rehabilitation | Rehabilitation Total
General surface rehabilitation 0.34 R52 600,00 ha R17 752,50
Rehabilitation of access roads 0,4 R17,00 m2 R68 000,00
Aftercare and Maintenace 0,74 R52 600,00 ha R38 792,50
Total excl. VAT R85 752,50
VAT 15%| R12 862,88
Total R98 615,38

30.3.6 CONFIRM THAT THE FINANCIAL PROVISION WILL BE APPROVED AS DETERMINED

Orion Exploration No.5 will provide a financial guarantee to the DMR upon request thereof and prior to the
granting of the environmental authorisation.
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30.3.7 INDICATE THE FREQUENCY OF THE SUBMISSIONS OF THE PERFORMANCE REPORT

The environmental liability will be assessed annually as required by NEMA. For prospecting activities, it is
recommended that a performance assessment / environmental audit be conducted once the invasive
prospecting activities have been completed. The performance assessment / environmental audit report will be
completed at the frequency stipulated in the conditions of the environmental authorisation.

30.3.7.1 Audit and report on performance measures

The following compliance monitoring and reporting actions shall be undertaken:

Inspection

SHE inspections of the Works shall be conducted daily on an ad hoc basis and formally at least once a week.

Internal Auditing

Internal SHE compliance audits shall be conducted as specified in Table 30-2 The purpose of the internal
compliance audits shall be to confirm that all management actions outlined in the EMPr have been implemented.
The Contractor / Owner will be responsible for the implementation of corrective measures that may result from
the findings of such audits, which will investigate at least the following:

=
=
=
=
=

Completeness of SHE documentation, including planning documents and inspection records;
Compliance with monitoring requirements;

Suitability of EMPr in addressing general environmental performance at the Site;

Efficacy of management controls to address any non-compliance with monitoring requirements; and

Training activities and record keeping.

30.3.7.2 External Auditing

External audits shall be completed in the manner and frequency determined in Table 30-2.

30.3.7.3 Environmental Incidents and Non-Compliances

The reporting of an environmental incident and or non-compliance shall be as follows:

=

=

=

Site personnel shall, as soon as possible, inform the site manager of the incident and/or non-compliance,
the severity thereof and the corrective actions taken;

The incident and/or non-compliance details shall be recorded on a register maintained on site;

Depending on the level of the incident the Owner shall inform the relevant authorities of the incident /
non-compliance; and

Any corrective actions required following the incident and / or non-compliance, including any
rehabilitation requirements, shall be implemented by the Contractor / Operator.

30.3.8 MANNER IN WHICH THE APPLICANT INTENDS TO INFORM HIS OR HER EMPLOYEES OF ANY ENVIRONMENTAL RISK WHICH

MAY RESULT FROM THEIR WORK

Orion Exploration No. 5 will be responsible for ensuring implementation of the EMPr for the proposed
prospecting activities. Orion Exploration No. 5 will also ensure that a procedure is developed such that all senior
positions on site have their environmental responsibilities and accountabilities clearly outlined. These
descriptions will form part of the contractual obligations upon which individual employees are engaged. Specific
accountabilities and responsibilities outlined in the procedures will be communicated through the Project
Manager.

EMPr
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The Company is committed to ensuring that the Occupation Health & Safety (OHS) and Environment
Departments’ staffs are appropriately qualified for implementing their assigned responsibilities effectively. In
order to fulfil this requirement, the Company shall recruit competent individuals and put in place a continuous
training and skills upgrading program. Typical duties and responsibilities for the OHS and Environment staff will
include, inter alia to:

(V)

Ensure that environmental monitoring programs are carried out on schedule and correctly;
Review environmental data and recommend appropriate actions;

Monitor environmental compliance of all operations;

Train others in the team and general personnel on prospecting related environmental issues;
Design and implement restoration of disturbed areas and re-vegetation studies;

Establish, train and ensure readiness of the emergency response teams;

Report on environmental data and incidents of significance as per regulations;

Liaise with the appropriate regulatory authorities on incidences with environmental risks;

Provide technical and environmental support to mining operations;

O 0 O 0 00 0 o0 o0

Ensure commitments listed in the EMPr are met, and
S Review (periodically) the existing monitoring system and design.

30.3.9 MANNER IN WHICH RISK WILL BE DEALT WITH IN ORDER TO AVOID POLLUTION OR THE DEGRADATION OF THE ENVIRONMENT

Potential risk associated with the proposed project has been assessed in Part A of the BAR and the
implementation of the management measures in the EMPr will reduce the risk posed to the environment. In
conjunction with the EMPr, an Emergency Preparedness and Response Plan shall be available on site dealing
with different environmental and safety procedures should an emergency occur.
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30.3.10 SPECIFIC INFORMATION REQUIRED BY THE COMPETENT AUTHORITY

In compliance with the provisions of sections 24(4) (a) and (b) read with section 24 (3) (a) and (7) of the National
Environmental Management Act (Act 107 of 1998), the EIA report must include the:

(1) Impact on the socio-economic conditions of any directly affected person.

The socio-economic impacts are included as Part A of the BAR.

(2) Impact on any national estate referred to in section 3(2) of the National Heritage Resources Act.

The scope of work comprises a heritage scoping report for a large prospecting right area comprising
approximately 19 727 ha. Due to the geographical size of the exploration application and the fact that no
intrusive activities will occur at this point of the application, it was deemed not feasible to conduct fieldwork at
this point. Several large-scale heritage surveys were conducted for renewable energy and mining projects and
the archaeological character of the area is now well described (e.g., Orton & Webley 2013 a and b, van der Walt
2012, 2013 & 2017). This desktop study is informed by available data for the area. Some of the aforementioned
studies, covered portions of the current study area and 127 heritage features is on record for the study area.
Based on these studies the following resources can be expected in the study area as indicated below.

Paleontological resources

The proposed site lies on the Late Carboniferous-Early Permian Dwyka Group tillites, sands, shales, mudstones.
Although fossils have not been reported from this site there is a small chance that typical (but very infrequent)
early Glossopteris flora plants could occur in the sediments just below the surface. A Fossil Chance Find Protocol
should be added to the EMPr. Based on this information it is recommended that no palaeontological site visit is
required unless fossils are revealed once excavations and drilling has commenced (Bamford 2018).

Widespread Stone Age scatters and sites (ESA; MSA and LSA)

Every site is relevant to the Heritage Landscape, but it is anticipated that few sites in the study area could have
conservation value. The impact of non-invasive exploration on these features are considered negligible how ever
known sites should be avoided during planning stages for intrusive exploration.

Historical finds and Cultural landscape

Some structures could occur that are older than 60 years. No impact on structures older than 60 years is foreseen
during prospecting activities, however if structures are to be impacted destruction/ alteration permits will have
to be applied for.

Burials and cemeteries

Formal and informal cemeteries as well as pre-colonial graves occur widely across Southern Africa. It is generally
recommended that these sites are preserved in situ and within a development. These sites can however be
relocated if conservation is not possible, but this option must be seen as a last resort and is not advisable. The
presence of any grave sites must be confirmed during a field survey and the public consultation process when
exploration localities are fixed.

General

It is anticipated that any sites that occur within the project area will have a Generally Protected B (GP.B) or lower
field rating, all sites should be mitigatable, and no red flags have been identified. It is therefore recommended
that non-invasive exploration can commence (based on approval from SAHRA) with the following conditions of
authorisation in the EMPr:
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< Before commencing invasive prospecting activities, the impact areas should be subjected to a heritage
walk down.

2 Inclusion of a chance find protocol (both archaeology and palaeontology) has been included in the
EMPr.

(3) Other matters required in terms of sections 24(4) (a) and (b) of the Act.

All reasonable and feasible alternatives in terms of site layout, location, public participation, potential impacts
and mitigation have been addressed throughout Part A of the BAR.
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30.4 UNDERTAKING
The EAP herewith confirms:

(@) The correctness of the information provided in this report
(b) The inclusion of comments and inputs from stakeholders and I&APs
() The inclusion of inputs and recommendations from the specialist reports where relevant, and

(d) The acceptability of the project in relation to the fining of the assessment and the level of mitigation
proposed,
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APPENDIX A: EAP EXPERIENCE

EMPr Orion Exploration No. 5 Page | i
122-001 VO



CURRICULUM VITAE

CHANE PRETORIUS

ENVIRONMENTAL SPECIALIST

BACKGROUND

Chané is an environmental specialist at ABS Africa.

She has 5 years' experience in coordinating and
managing various environmental studies in the mining
and energy sectors.

Her key experience includes the management and
compilation of local and international Environmental
and Social Impact Assessments, in compliance with in-
country and international standards. She has
undertaken projects in South Africa, Zimbabwe, DRC,
Mozambique, Mali and Ghana.

FIELDS OF COMPETENCE

Environmental and Social Impact Assessments
Environmental Auditing

Project Management

Fatal Flaw Assessments

Pre-feasibility Assessments

Environmental Due Diligence

Basic Assessment Reports (BARs)

O 0O O O O O O 0O

Environmental Management Programmes (EMPr)
and Action Plans

S Legal Registers
ACADEMIC QUALIFICATIONS

S Bachelor of Science in Tourism, Zoology and
Geography: North West University, 2010

2 Bachelor of Science (Honours) in Geography:
University of Johannesburg, 2011

COURSES COMPLETED

< Environmental Law for Environmental Managers,
North West University, 2015.

S  Water Management in Mining, University of the Free
State, 2014.

S Mining Closure and Rehabilitation, North West
University, 2013.

KEY PROJECT EXPERIENCE

PRIESKA ZINC COPPER PROJECT — SOUTH AFRICA (2017-
2018)

Environmental Coordinator for an environmental
authorisation, waste management license and
integrated water use licence for the proposed re-
establishment of the Prieska Copper Mine, near
Copperton in the Northern Cape Province.

PRIESKA ZINC COPPER PROJECT (VARDOCUBE SECTION)—
SOUTH AFRICA (2018)

Environmental  Assessment  Practitioner for an
environmental authorisation for the proposed re-
establishment of the Prieska Copper Mine
(underground), near Copperton in the Northern Cape
Province.

HLAGISA WILDFONTEIN MINE EXPANSION PROJECT —2018

Environmental Assessment Practitioner for a Section 102
amendment for the expansion of the Wildfontein Mine.

HLAGISA WILDFONTEIN MINE IWWMP

Environmental  Practitioner responsible for the
compilation of an Integrated Water and Waste
Management Plan for the Wildfontein Colliery.

LENASIA SOUTH HOSPITAL PROJECT — SOUTH AFRICA
(2016)

Environmental  Assessment  Practitioner for an
environmental authorisation, waste management
license and atmospheric emission license for the
conversion of a community health centre into a Level 1
District Hospital.

Chané Pretorius
Page |1



SPRINGS FRESH PRODUCE MARKET EXPANSION PROJECT —
SOUTH AFRICA (2016-2017)

Environmental Assessment Practitioner for an
environmental authorisation for the expansion of the
Springs Fresh Produce Market.

KALANA GOLD PROJECT — MALI (2015-2016)

Project Manager for an IFC-compliant ESIA and RAP for
a proposed gold mine and processing plant. The Project
included management of various specialist sub-
consultants and a local consultant responsible for the
social studies as well as assistance with the completion
of a Resettlement Action Plan (RAP).

ESAASE GOLD MINE PROJECT - GHANA (2013 —2014)

Assistance with the project coordination of an EIA for a
greenfield gold mine in Ghana. The Project included
management of various specialist studies and
coordination of the public participation process and
social impact assessment. An online project legal
register was developed.

HWANGE POWER STATION - ZIMBABWE (2013 - 2014)

Project management of the comprehensive
environmental and social audit of the Hwange Power
Station. The audit assessed compliance of the power
station to both in-country legal requirements and the
IFC performance standards. Studies were coordinated
between experts in Australia, South Africa and
Zimbabwe. A prioritized management plan was
compiled with recommendations to address the
findings of the audit.

FEKOLA GOLD PROJECT - MALI (2013)
Project assistance with the completion of an IFC-

compliant ESIA for a proposed gold mine and
processing plant.

ESTIMA COAL PROJECT -MOZAMBIQUE (2013)

Assisted with the fatal flaw analysis for the proposed
Chitima Northern Conveyor Line.

ENVIRONMENTAL IMPACT ASSESSMENT FOR THE KUSILE 60
YEAR ASH DISPOSAL FACILITY - MPUMALANGA, SOUTH
AFRICA (2012)

Project coordination of an EIA for an ash disposal facility
including management of specialist studies, report
compilation and assistance with public participation. A
desktop site selection study was undertaken as part of
the EIA.

RENEWABLE ENERGY GUIDELINE - SOUTH AFRICA (2012)

Compilation of a guideline document for the Renewable
Energy Sector on the listed activities in the
Environmental Impact  Assessment  Regulations
published under the National Environmental
Management Act 107 of 1998.

WILGE / PHOLA SEWER AND WATER PIPELINE
DEVELOPMENT PROJECT — MPUMALANGA, SOUTH AFRICA
(2012)

Conducting the water use license application (WULA)
process for Section 21 (c) and (i) water uses, including
compilation of all DWA application forms and assisting
with compilation of the technical report.

SOLAR PARK INTEGRATION PROJECT - NORTHERN CAPE,
SOUTH AFRICA (2012)

Coordination and compilation of three Basic
Assessment Reports (BAR) and associated EMPr for the
Solar Park Integration Project consisting of:

2 3 x132kV lines and 2 x 20MVA Transformers for the
Solar Park Site

2 3 x 132kV lines for the independent power
producers in Solar Park

2 5x132kV lines for Solar Park

2 2 x (%) 25km 132kV lines to Gordonia Substation
(Upington)

MEeDUPI POWER STATION OEMP - LIMPOPO, SOUTH
AFRICA (2012)

Compilation of an Operational Environmental
Management Plan for the Medupi Power Station.

Chané Pretorius
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MAP 1: REGIONAL LOCALITY MAP
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MAP 2: SENSITIVITY
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MAP 3: CRITICAL BIODIVERSITY AND ECOLOGICAL SUPPORT AREAS
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MAP 4: CURRENT LANDUSES
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NOTICE OF APPLICATION FOR A PROSPECTING RIGHT AND ENVIRONMENTAL AUTHORISATION

ORION EXPLORATION NoO. 5 (PTY) LTD, EXPLORATION PROSPECTING, COPPERTON, SIYATHEMBA
LocAL MuUNICIPALITY, NORTHERN CAPE

30 November 2018

Dear Interested or Affected Party

Notification and Project Summary

Notification is hereby given in terms of the National Environmental Management Act 107 of 1998 and the Mineral and
Petroleum Resources Development Act 28 of 2002 of the application for a Prospecting Right and Environmental
Authorisation (EA) for prospecting activities in the vicinity of the historical Prieska Copper Mine (PCM).

Orion Exploration No.5 intends to undertake prospecting activities for a variety of minerals on the farms, Merries Pan,
Hedley Plains A, Gras-Pan, Doonies Pan and Smouspan.

Prospecting activities will be undertaken through non-invasive (review of historical activities, geophysical survey,
geophysical mapping, analysis of drill samples, feasibility study) and invasive (core drilling and trenching) techniques.

Figure 1: Location of the Prospecting Boundary
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The prospecting right concerns listed activities identified in Listing Notice 1 of the EIA Regulations, 2014 (as amended).
Accordingly, a Basic Assessment (BA) Process must be applied to the application for EA.

ABS Africa has been appointed as the Environmental Assessment Practitioner, responsible for undertaking the required
BA Process. The Draft BAR has been completed and is available for a 30-day commenting period and may be accessed
as follows:

= By download: http://www.abs-africa.com/project-documents/
= By e-mail: prieskappp@abs-africa.com
=) Hard copies are available for review at the following venues:
> Orion Minerals Site Office, Copperton
> Prieska Municipal Library, Stewart Street, Prieska
> Orion Minerals Office, Loots Boulevard, Prieska

Comments on the Draft BAR are to be submitted to ABS Africa by 22 January 2019.

Please note: As per the EIA Regulations, 2014 (as amended) there will be an exclusion period from 15 December 2018
to 5 January 2019 for the public participation process. The comment period and availability of the hard copies of the
Draft BAR will thus be from 30 November 2018 to 14 December 2018 and from 7 January 2019 to 22 January 2019.

Comments received will be captured into an Issues and Response Report which will be included in the Final BAR to be
submitted to the Department of Mineral Resources. Registered Interested and Affected Parties will be notified of the
availability of the Final BAR.

Should you have any queries with respect to this letter, please contact the undersigned.

We welcome your ongoing participation.

Kind Regards

Ms. Chané Pretorius

ABS Africa (Pty) Ltd

Tel: +27 21 403 6570

e-mail: prieskappp@abs-africa.com

Postal address: PO Box to 14003, Vorna Valley, 1686

Encl:
Registration and Comment Sheet
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REGISTRATION AND COMMENT SHEET

Should you wish to be registered as an Interested and Affected Party (I&AP) for the Project, please complete your details
in the form below and return to prieskappp@abs-africa.com.

Registration as an I&AP will ensure that you will receive further notifications on the status of the applications and that
you will be informed of the availability of the Basic Assessment Report for your review and comment.

Please also make use of the form to note any initial queries or comments you may have regarding the applications.

Would you like to be registered as an Interested and Affected Party (I&AP) for the Project Yes No

I would like to receive further information regarding the Project via: Email Post Fax

Name & Surname

Organisation

Telephone Number Fax
Cell phone Number Email
Postal Address

Comments:

Please register the following I&APs for the Process:
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KENNISGEWING RAKENDE DIE AANSOEK OM N PROSPEKTEERREG EN OMGEWINGSMAGTIGING

ORION EXPLORATION No. 5 (EDMS) BPK, PROSPEKTERING, COPPERTON, SIYATHEMBA

PLAASLIKE MUNISIPALITEIT, NOORD KAAP

30 November 2018

Geagte Belanghebbende en Geaffekteerde Party

Kennisgewing en Projek Beskrywing

Kennis word hiermee gegee ingevolge die Nasionale Omgewingsbestuur Wet (NOBW), (Wet 107 van 1998), die Wet op
die Ontwikkeling van Minerale en Petroleum Hulpbronne (OMPW), (Wet No. 28 van 2002), van die aansoek om 'n
Prospekteerreg en Omgewingsmagtiging vir prospekteeraktiwiteite in die omgewing van die historiese Prieska Koper
Myn(PCM).

Orion Exploration No.5 beoog om prospekteeraktiwiteite vir 'n verskeidenheid minerale op die plase, Merries Pan, Hedley
Plains A, Gras-Pan, Doonies Pan en Smouspan te onderneem.

Prospekteeraktiwiteite sal onderneem word deur nie-indringende (oorsig van historiese aktiwiteite, geofisiese opname,
geofisiese kartering, analise van boormonsters, uitvoerbaarheidstudie) en indringende (kernboor en slootuitgrawings)
tegnieke.

Figuur 1: Ligging van die Prospekteerreg Aansoek Area
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Die voorgestelde ontwikkeling het betrekking tot gelyste aktiwiteite wat geidentifiseer is in Noteringskennisgewing 1
van die Omgewings Impak Bepallings-regulasies, 2014. Gevolglik moet 'n Basiese Assessering (BA) -proses op die
aansoek vir n Omgewingsmagtiging onderneem word.

ABS Africa (Pty) Ltd (ABS Africa) is aangestel as onafhanklike omgewingsbepalingspraktisyn om die BA-proses te
onderneem. Die Konsep BA verlsag is voltooi en is beskikbaar vir 'n kommentaarperiode van 30 dae en kan soos volg
bereik word:

= Deur af te laai via die internet: http://www.abs-africa.com/project-documents/
= Via e-pos: prieskappp@abs-africa.com
=) Kopieé van die dokument kan ook by die volgende plekke besigtig word:

> Orion Minerals Werf Kantoor, Copperton

> Prieska Munisipale Biblioteek, Stewart Straat, Prieska

> Orion Minerals Kantore, Loots Boulevard, Prieska

Insette en kommentaar rakende die voorlopige Omvangsbepalingsverslag moet ABS Africa asb. bereik voor of op 22
Januarie 2019.

Let wel: Soos per die OIS-regulasies, 2014 (soos gewysig) sal daar 'n uitsluitings periode wees vanaf 15 Desember
2018 tot 5 Januarie 2019 vir die publieke deelname proses. Die harde kopieé van die Konsep BA verlag sal dus van 30
November 2018 tot 14 Desember 2018 en vanaf 7 Januarie 2019 tot 22 Januarie 2019 vir kommentaar beskikbaarheid
wees.

Indien verdere inligting verlang word aangaande die inhoud van hierdie brief, kan die onderstaande persoon gekontak
word.

Ons sien uit na U voortgesette deelname in die publieke deelname proses.

Die Uwe

Me. Chané Pretorius

Tel: +27 21 403 6570

e-pos: prieskappp@abs-africa.com

Pos adres: PO Box to 14003, Vorna Valley, 1686

Ingesluit:
Registrasie en Kommentaar Blad
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REGISTRASIE EN KOMMENTAAR BLAD

Indien u wil registreer as 'n Belanghebbende en Geaffekteerde Party (BGP) vir die projek, voltooi asb. die aangehegde

vorm en stuur die voltooide vorm terug aan prieskappp@abs-africa.com.

Registrasie as ‘'n BGP sal verseker dat u in die toekoms verwittig sal word van die status van die aansoek asook die

beskikbaarheid van Basiese Impakbepalingverslag.

Die vorm kan ook gebruik word om voorlopige kommentaar of opmerkings te maak rakende die aansoek.

Wil u geregistreer word as 'n BGP vir die projek

Ja

Nee

Ek wil verdere inligting ontvang rakende die Projek via:

E-Pos

Pos

Fax

Naam & Van

Organisasie

Telefoon No.

Fax

Sellulére Telefoon
No.

E-Pos

Pos Adres

Opmerkings

Registreer asb. die volgende persoon as ‘n BGP vir die projek:

Orion Exploration No 5 Pty Ltd

Prospecting Right
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KENNISGEWING RAKENDE DIE AANSOEK OM N PROSPEKTEERREG EN OMGEWINGSMAGTIGING

Orion Exploration No. 5 (Edms) Bpk, Prospektering, Copperton, Siyathemba Plaaslike Munisipaliteit, Noord
Kaap

Kennisgewing en Projek Beskrywing

Kennis word hiermee gegee ingevolge die Nasionale Omgewingsbestuur Wet (NOBW), (Wet 107 van 1998), die Wet op
die Ontwikkeling van Minerale en Petroleum Hulpbronne (OMPW), (Wet No. 28 van 2002), van die aansoek om 'n
Prospekteringsreg en Omgewingsmagtiging vir prospekteeraktiwiteite in die omgewing van die historiese Prieska Koper
Myn (PCM).

The applikant doen aansoek vir prospekteerregte op die volgende plase:

Farm Name Farm Number Portion Farm Name Farm Number [Portion
Merries Pan 107 2 Hedley Plains A 64 8
Merries Pan 107 3 Smous Pan 105 2
Merries Pan 107 4 Doonies Pan 106 4
Merries Pan 107 5 Doonies Pan 106 5
Gras Pan 112 112 1 Doonies Pan 106 6
Gras Pan 112 112 2 Merries Pan 107 1
Gras Pan 112 112 3 Merries Pan 107 6
Gras Pan 112 112 4 Hedley Plains A 64 6
Hedley Plains A 64 7

Prospekteeraktiwiteite sal onderneem word deur nie-indringende (oorsig van historiese aktiwiteite, geofisiese opname,
geofisiese kartering, analise van boormonsters, uitvoerbaarheidstudie) en indringende (kernboor en slootuitgrawings)
tegnieke..

Basiese Impakbepalings Proses

Die voorgestelde aktiwiteite het betrekking op gelyste aktiwiteite wat geidentifiseer is in Noteringskennisgewing 1 van
die OIB-regulasies, 2014. Gevolglik moet 'n Basiese Impakbepalings Proses op die aansoek vir omgewingsmagtiging
toegepas word. ABS Africa (Pty) Ltd (ABS Africa) is aangestel as onafhanklike omgewingsbepalingspraktisyn om die
Basiese Impakbepalings Proses te onderneem

Die Konsep BA verlsag is voltooi en is beskikbaar vir 'n kommentaarperiode van 30 dae en kan soos volg bereik word:
e Deur af te laai via die internet: http://www.abs-africa.com/project-documents/
e Via e-pos: prieskappp@abs-africa.com
e  Kopieé van die dokument kan ook by die volgende plekke besigtig word:
0  Orion Minerals Werf Kantore, Copperton
0  Prieska Munisipale Biblioteek, Stewart Straat, Prieska
o Orion Minerals Kantore, Loots Boulevard, Prieska

Let wel: Soos per die OIS-regulasies, 2014 (soos gewysig) sal daar 'n uitsluitings periode wees vanaf 15 Desember 2018
tot 5 Januarie 2019 vir die publieke deelname proses. Die harde kopieé van die Konsep BA verlag sal dus van 30
November 2018 tot 14 Desember 2018 en vanaf 7 Januarie 2019 tot 22 Januarie 2019 vir kommentaar beskikbaarheid
wees.

Om te registreer as 'n Belangstellende en Geaffekteerde Partye (B&GP'e) of om verdere inligting te bekom, kontak asb.
die onderstaande onafhanklike omgewingsbepalingspraktisyn:

Me. Chané Pretorius

ABS Africa (Pty) Ltd

Tel: +27 21 403 6570

Posbus 14003, Vorna Valley, 1686
E-pos: prieskappp@abs-africa.com
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NOTICE OF APPLICATION PROSPECTING RIGHT AND ENVIRONMENTAL AUTHORISATION

Orion Exploration No. 5 (Pty) Ltd, Exploration Prospecting, Copperton, Siyathemba Local
Municipality, Northern Cape

Notification and Project Summary

Notification is hereby given in terms of the National Environmental Management Act 107 of 1998 and the Mineral and Petroleum Resources
Development Act 28 of 2002 of application for a Prospecting Right and Environmental Authorisation (EA) for prospecting activities in the vicinity of
the historical Prieska Copper Mine (PCM).

The applicant is applying for a Prospecting Right on the following properties:

Farm Name Farm Number | Portion [Farm Name Farm Number [Portion
Merries Pan 107 2 Hedley Plains A 64 8
Merries Pan 107 3 Smous Pan 105 2
Merries Pan 107 4 Doonies Pan 106 4
Merries Pan 107 5 Doonies Pan 106 5

Gras Pan 112 112 1 Doonies Pan 106 6

Gras Pan 112 112 2 Merries Pan 107 1

Gras Pan 112 112 3 Merries Pan 107 6

Gras Pan 112 112 4 Hedley Plains A 64 6
Hedley Plains A | 64 7

Prospecting activities will be undertaken through non-invasive (review of historical activities, geophysical survey, geophysical mapping, analysis of
drill samples, feasibility study) and invasive (core drilling and trenching) techniques.

Basic Assessment Process

The proposed development concerns listed activities identified in Listing Notice 1 of the EIA Regulations, 2014. Accordingly, a Basic Assessment (BA)
Process must be applied to the application for EA. ABS Africa has been appointed as the Environmental Assessment Practitioner, responsible for
undertaking the required BA Process.

The Draft BAR has been completed and is available for a 30-day commenting period and may be accessed as follows:

e By download: http://www.abs-africa.com/project-documents
e By e-mail: prieskappp@abs-africa.com
e Hard copies are available for review at the following venues:
o Orion Minerals Site Office, Copperton
0 Prieska Municipal Library, Stewart Street, Prieska
o0 Orion Minerals Office, Loots Boulevard, Prieska

Comments on the Draft BAR are to be submitted to ABS Africa by 22 January 2019.

Please note: As per the EIA Regulations, 2014 (as amended) there will be an exclusion period from 15 December 2018 to 5 January 2019 for the
public participation process. The comment period and availability of the hard copies of the Draft BAR will thus be from 30 November 2018 to 14
December 2018 and from 7 January 2019 to 22 January 2019. Should you have any queries or wish to register as an Interested and Affected Party
(I&AP), please contact the undersigned.

Ms. Chané Pretorius

ABS Africa (Pty) Ltd

Tel: +27 21 403 6570

PO Box to 14003, Vorna Valley, 1686
Email: prieskappp@abs-africa.com

Date of Placement: 30 November 2018




KENNISGEWING RAKENDE DIE AANSOEK OM N PROSPEKTEERREG EN
OMGEWINGSMAGTIGING

Orion Exploration No. 5 (Edms) Bpk, Prospektering, Copperton, Siyathemba Plaaslike
Munisipaliteit, Noord Kaap

Kennisgewing en Projek Beskrywing

Kennis word hiermee gegee ingevolge die Nasionale Omgewingsbestuur Wet (NOBW), (Wet 107 van 1998), die Wet op die Ontwikkeling van Minerale
en Petroleum Hulpbronne (OMPW), (Wet No. 28 van 2002), van die aansoek om 'n Prospekteringsreg en Omgewingsmagtiging vir
prospekteeraktiwiteite in die omgewing van die historiese Prieska Koper Myn (PCM).

The applikant doen aansoek vir prospekteerregte op die volgende plase:

Farm Name Farm Number Portion Farm Name Farm Portion
Number
Hedley Plains Al64
Smous Pan 105
Doonies Pan  [106
Doonies Pan  [106
Doonies Pan  [106
Merries Pan 107
Merries Pan 107
Hedley Plains A|64

Merries Pan 107
Merries Pan 107
Merries Pan 107
Merries Pan 107
Gras Pan 112 112
Gras Pan 112 112
Gras Pan 112 112
Gras Pan 112 112
Hedley Plains A | 64
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Prospekteeraktiwiteite sal onderneem word deur nie-indringende (oorsig van historiese aktiwiteite, geofisiese opname, geofisiese kartering, analise
van boormonsters, uitvoerbaarheidstudie) en indringende (kernboor en slootuitgrawings) tegnieke..

Basiese Impakbepalings Proses

Die voorgestelde aktiwiteite het betrekking op gelyste aktiwiteite wat geidentifiseer is in Noteringskennisgewing 1 van die OIB-regulasies, 2014.
Gevolglik moet 'n Basiese Impakbepalings Proses op die aansoek vir omgewingsmagtiging toegepas word. ABS Africa (Pty) Ltd (ABS Africa) is aangestel
as onafhanklike omgewingsbepalingspraktisyn om die Basiese Impakbepalings Proses te onderneem

Die Konsep BA verlsag is voltooi en is beskikbaar vir 'n kommentaarperiode van 30 dae en kan soos volg bereik word:

e Deur af te laai via die internet: http://www.abs-africa.com/project-documents/
e Via e-pos: prieskappp@abs-africa.com
e Kopieé van die dokument kan ook by die volgende plekke besigtig word:

0  Orion Minerals Werf Kantore , Copperton

0  Prieska Munisipale Biblioteek, Stewart Straat, Prieska

o Orion Minerals Kantore, Loots Boulevard, Prieska

Insette en kommentaar rakende die voorlopige Omvangsbepalingsverslag moet ABS Africa asb. bereik voor of op 22 Janaurie 2019.

Let wel: Soos per die OIS-regulasies, 2014 (soos gewysig) sal daar 'n uitsluitings periode wees vanaf 15 Desember 2018 tot 5 Januarie 2019 vir die
publieke deelname proses. Die harde kopieé van die Konsep BA verlag sal dus van 30 November 2018 tot 14 Desember 2018 en vanaf 7 Januarie 2019
tot 22 Januarie 2019 vir kommentaar beskikbaarheid wees..

Om te registreer as 'n Belangstellende en Geaffekteerde Partye (B&GP'e) of om verdere inligting te bekom, kontak asb. die onderstaande onafhanklike
omgewingsbepalingspraktisyn:

Me. Chané Pretorius

ABS Africa (Pty) Ltd

Tel: +27 21 403 6570

PO Box to 14003, Vorna Valley, 1686

E-pos: prieskappp@abs-africa.com

Datum van Kennisgewing: 30 November 2018
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HERITAGE DESKTOP REPORT
e

FOR THE PROPOSED ORION NO 5 PROSPECTING APPLICATION (AREA 2) ON
THE FARMS HEDLEY PLAINS, GRASPAN, SMOUSPAN, DOONIES PAN AND
MERRIESPAN., NORTHERN CAPE PROVINCE

Client:
ABS Africa (Pty) Ltd

Client information:

Paul Furniss
E - Mail: paul@abs-africa.com

HCAC - Heritage Consultants

Private Bag X 1049 Report Author:
Suite 34 Mr. J. van der Walt
Modimolle

0510 Project Reference:
Tel: 082 373 8491 2181107
Fax: 086 691 6461 Report date:

E-Mail: jaco.heritage@gmail.com

November 2018
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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 Heritage Contracts and Archaeological Consulting (HCAC)
CC 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. HCAC
CC 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.
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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 HCAC CC.

The Client, on acceptance of any submission by HCAC CC and on condition that the Client pays to HCAC
CC 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 HCAC CC to do so. This will ensure validation of the suitability and
relevance of this report on an alternative project.
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EXECUTIVE SUMMARY

Site name and location: The proposed No 5 Prospecting project on the farms Hedley Plains, Graspan,
Smouspan, Doonies Pan and Merriespan, located 15km South of Copperton and 60km South-West of
Prieska in the Northern Cape Province.

1: 50 000 Topographic Map: 2922 CC & CD.

EIA Consultant: ABS Africa (Pty) Ltd.

Developer: Orion Exploration No.5

Heritage Consultant: Heritage Contracts and Archaeological Consulting CC (HCAC).
Contact person: Jaco van der Walt, Tel: +27 82 373 8491, Email: jaco.heritage@gmail.com.

Date of Report: 23 November 2018
Findings of the Assessment:

The scope of work comprises a heritage desktop report for a large prospecting right area comprising
approximately 3 514 ha. Due to the geographical size of the exploration application and the fact that no
intrusive activities will occur at this point of the application, it was deemed not feasible to conduct fieldwork
at this point. Several large-scale heritage surveys were conducted for renewable energy and mining
projects and the archaeological character of the area is now well described (e.g., Orton & Webley 2013 a
and b, van der Walt 2012, 2013 & 2017) and this desktop study is informed by available data for the area.
Based on these studies the following resources can be expected in the study area as indicated below.

Standing structures older than 60 years are protected by Section 34 of the NHRA (Act 25 of 1999) and the
destruction or demolition of structures older than 60 years will require relevant permits. Although it is not
foreseen that non-intrusive exploration activities will impact on standing structures, features older than 60
years can be expected in the study area in the form of farmsteads.

With regard to the archaeological component of Section 35 this brief background study indicates that the
general area under investigation has a wealth of heritage sites and a cultural layering dating back to the
Stone Age with scatters and sites dating to the ESA, MSA and LSA. Based on the SAHRA paleontological
sensitivity map the area is of moderate sensitivity and an independent paleontological assessment was
conducted (Bamford 2018). This study concluded that a Fossil Chance Find Protocol should be added to
the EMPr and no palaeontological site visit is required unless fossils are revealed once excavations and
drilling has commenced. As far as the palaeontology is concerned a prospecting right should be granted.
In terms of Section 36 no known graves occur in the study area. It should be noted that graves can occur
anywhere on the landscape and precolonial graves are expected.
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It is anticipated that any sites that occur within the project area will have a Generally Protected B (GP.B) or
lower field rating and all sites should be mitigatable and no red flags have been identified. It is therefore
recommended that non-invasive exploration can commence (based on approval from SAHRA) with the
following conditions of authorisation incorporated:
e Before commencing invasive prospecting activities, the impact areas should be subjected to a
heritage walk down.
¢ Inclusion of a chance find protocol (both archaeology and palaeontology) in the EMPr.
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ABBREVIATIONS

AlA: Archaeological Impact Assessment

ASAPA: Association of South African Professional Archaeologists

BIA: Basic Impact Assessment

CRM: Cultural Resource Management

EAP: Environmental Assessment Practitioner

ECO: Environmental Control Officer

EIA: Environmental Impact Assessment*

EIA: Early Iron Age*

EMP: Environmental Management Plan

ESA: Early Stone Age

GPS: Global Positioning System

HIA: Heritage Impact Assessment

LIA: Late Iron 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

SAHRIS: South African Heritage Resources Information System

*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)

Early Stone Age (2 million to 300 000 years ago)
Middle Stone Age (300 000 to 30 000 years ago)
Late 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

HCAC was contracted by ABS Africa (Pty) Ltd to conduct a heritage desktop study for the proposed Orion
No 5-prospecting application. The proposed prospecting activities are located 15km South of Copperton
and 60km South-West of Prieska in the Northern Cape Province. Orion Exploration No.5 intends to
undertake prospecting activities for a variety of minerals on the farms, Hedley Plains, Graspan, Smouspan,
Doonies Pan and Merriespan. (Figure 1).

The aim of the desktop report is to conduct a desktop study to identify possible heritage resources within
the project site. The study furthermore aims to assess the impact of the proposed project on non -
renewable heritage resources and to submit appropriate recommendations with regards to the responsible
cultural resources management measures that might be required to assist the developer in managing the
discovered heritage resources in a responsible manner, in order to protect, preserve and develop them
within the framework provided by Heritage legislation.

This report outlines the approach and methodology utilised for the desktop report. The report includes
information collected from various sources and consultations. Possible impacts are identified and mitigation
measures are proposed in the following report. It is important to note that no field work was conducted, as
this will be done when the localities of the invasive exploration is fixed.
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1.1 Terms of Reference

The main aim of this desktop report is to determine if any known heritage resources occur within the project
site. The objectives of the desktop 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;

*  |ldentify known and recorded archaeological and cultural sites; and

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

» Compile a specialist Heritage Desktop Report in line with the requirements of the EIA
Regulations, 2014, as amended on 07 April 2017.

The reporting is based on the results and findings of a desktop study, wherein potential issues associated
with the proposed project will be identified. Reporting will aim to identify the anticipated impacts, as well as
cumulative impacts, of the operational units of the proposed project activity on the identified heritage
resources for all 3 development stages of the project, i.e. construction, operation and decommissioning.
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 the discovered heritage resources in a responsible
manner, in order to protect, preserve and develop them within the framework provided by Heritage
Legislation.

When the localities of the invasive prospecting activities are fixed, the following terms will apply:

Field study

Conduct a field study to: (a) locate, identify, record, photograph and describe sites of archaeological,
historical or cultural interest; b) record GPS points of sites/areas identified as significant areas; c) determine
the levels of significance of the various types of heritage resources affected by the proposed development

Reporting

Report on the identification of anticipated and cumulative impacts the operational units of the proposed
project activity may have on the identified heritage resources for all 3 phases of the project; i.e.,
construction, operation and decommissioning phases. Consider alternatives, should any significant sites
be impacted adversely by the proposed project. Ensure that all studies and results comply with the relevant
legislation, SAHRA minimum standards and the code of ethics and guidelines of ASAPA.

To assist the developer in managing the discovered heritage resources in a responsible manner, and to
protect, preserve, and develop them within the framework provided by the National Heritage Resources Act
of 1999 (Act No 25 of 1999).
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1.2 Nature of the development
The following non-invasive prospecting methods are intended for this phase of the project:
Non-Invasive Prospecting Methods

e Compile a working plan on a scale of 1: 10,000, which would integrate all geological, geophysical
and geochemical data, as well as farm tracks, fences and drainages, to cover the relevant portion
of the prospect area.

e Geological mapping of a zone covering the approximate position of the old "sea floor".

e Geophysical Surveys.

¢ Reconnaissance soil sampling traverses followed by more detailed and systematic soil sampling
and trenches.

e Geochemical Surveys- It is expected that more than 1,000 soil samples may be collected on
traverse lines and analysed using a hand-held XRF. Trances might also be dug to determine
geological contacts

1.3. The receiving environment

The proposed prospecting activities are located on the following farms Hedley Plains, Graspan, Smouspan,
Doonies Pan and Merriespan, located 15km South of Copperton and 60km South-West of Prieska in the
Northern Cape Province. The vegetation is predominantly Bushmanland Arid Grassland vegetation in the
Nama-Karoo biome (Mucina & Rutherford 2006) which consists of Karoo scrub and grass and a few isolated
Acacia Karoo trees.

2. APPROACH AND METHODOLOGY

This desktop report was conducted as part of the first phase of the prospecting activities (non-invasive
activities). The aim of the study is to cover available data regarding archaeological and cultural heritage to
compile a background history of the study area in order to identify possible heritage issues or fatal flaws
that could possibly be associated with the project and should be avoided during development.

This was accomplished by means of the following phases (the results are represented in section 4 of this
report):

2.1 Literature review

A review was conducted utilising data for information gathering from a range of sources 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

The South African Heritage Resources Information System (SAHRIS) was consulted to further collect data
from CRM practitioners who undertook work in the area to provide the most comprehensive account of the
history of the area where possible. In addition, the archaeological database housed at the University of the
Witwatersrand was consulted.
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2.3 Public consultation
No public consultation was conducted during this phase by the author.

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.

2.6. Restrictions

This study did not assess the impact on intangible resources of the project. Based on available data and
resources as outlined in the report additional information that becomes available at a later stage might
change the outcome of assessment. No field work was conducted.

16
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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:

T Se@ "o oo0oToD

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; and

Objects, structures and sites or scientific or technological value.

The national estate includes the following:

~S@™me o0 T

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; and

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

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

17
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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 within the South African Heritage Resources
Agency’s (SAHRA's) (2006) system of grading of places and objects that 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.

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.A)

High/medium
significance

Mitigation before destruction

Generally Protected B (GP.B)

Medium significance

Recording before destruction

Generally Protected C (GP.C)

Low significance

Destruction

18




Heritage Desktop Report
Orion No 5 Prospecting November 2018

4. REGIONAL OVERVIEW
4.1 General Information
4.1.1. Database search

According to SAHRIS several heritage studies were conducted in the greater study area (Van Ryneveld
(2006); Orton (2011 & 2015), Orton & Webley (2013a & b), Kaplan and Wiltshire (2011). All the studies
recorded ESA, MSA and LSA artefacts scattered over the landscape with MSA and LSA sites centred on
pans and watercourses. Studies by Van der Walt (2012, 2013, 2017) concurred with these findings and
also recorded widespread Stone Age scatters and some discreet MSA and LSA sites. Although the current
area under investigation does not seem to have been covered by heritage surveys the wealth of recorded
sites to the south and southwest of the area (Figure 4) indicates that a similar high frequency of sites can
be expected in the study area. A Early Stone Age site occurred in the study area but was mitigated and
subsequently destroyed.

Figure 4. Known sites in relation to the study area.

4.1 2. Public consultation
No public consultation was conducted by the heritage consultant.
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4.1.3. 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.

4.1.4. Genealogical Society of South Africa
No grave sites are on record for the study area.

5. BACKGROUND INFORMATION AVAILABLE ON THE STUDY AREA

5.1. Palaeontology of the study area

Colour Sensitivity Required Action

RED VERY HIGH Field assessment and protocol for finds is required

ORANGE/YELLOW HIGH Desktop §tudy is required .an‘d based on the outcome of the desktop
study, a field assessment is likely

GREEN MODERATE Desktop study is required

BLUE LOW No pglaeon’@loglcal studies are required however a protocol for
finds 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.

Figure 5. The approximate study area indicated on the SAHRIS Paleontological map as of moderate
significance.
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5.2. Archaeological Overview of the study area.

Beaumont et al. (1995: 240) observed that “thousands of square kilometres of Bushmanland are covered
by a low-density lithic scatter”. These artefacts are generally very well weathered and mostly pertain to the
ESA and MSA. Occasional LSA artefacts are also noted. What is noteworthy of the Northern Cape
archaeological record is the presence of pans which frequently display associated archaeological material.
Of interest, is the work of Kiberd (2001, 2005, 2006) who excavated Bundu Pan, some 25 to 30 km
northwest of Copperton. The site yielded ESA, MSA and LSA horizons and the artefacts were accompanied
by warthog and equid teeth to name a few (Beaumont et al. 1995).

Orton (2011) noted that to the northwest, west and southwest of Copperton sites have been investigated
by Beaumont and colleagues (1995), Smith (1995) and Parsons (2003, 2004, 2007, 2008) yielding LSA
deposits. Work on these sites led to a distinction between hunter-gatherer and herder sites, based on stone
artefact assemblages (Beaumont et al. 1995). All these Later Stone Age sites have very few, if any, organic
items on them. The only organic material found on sites like these is fragments of ostrich eggshell probably
belonging to broken water containers. Such flasks have been widely recorded across the Northern Cape
(Morris 1994).

The archaeological importance of pans in the area are now well documented (Kiberd 2006, Kaplan &
Wiltshire 2011, Orton 2012) and if any occur in the study area they could be of significance. Van der Walt
(2012) recorded low densities of ESA, MSA and LSA scatters and these occurrences were given a field
rating of low archaeological significance. However, several discrete MSA and LSA sites were also
documented.

Most of the material expected for the study area is MSA in nature consisting of large flakes, radial and
bipolar cores, points, end scrapers, large utilized and retouched blade tools, and utilized and retouched
flakes.

5.3. Historical Overview

In order to understand the historical context of a certain area, it is necessary to consider the geographic
and climatic nature of the region in question. The town of Copperton is located in a region in South Africa
known as the Upper Karoo. One gets a good idea of what the natural landscape in the Upper Karoo was
like between the late 1700s and early 1800s when reading the transcripts of some of the early European
travellers who passed through the area. One C. J. Skead compiled a book in which many of these texts
are assembled. In November 1900, the traveller W. Somerville wrote about the Groot Riviers Poort, or
Prieskapoort, 10km south of Prieska and therefore not very far from Copperton. He noted that grasslands
and thorn trees covered the landscape, but that no tree was to be seen. When he neared the Orange
River, he noted that the banks were covered with wood, but only along the margin of the river. These
were mainly willow and karee trees. Along the tributary streams were thorn trees (Skead 2009: 87).

Exactly one year later, One P. B. Borcherds wrote about the Grootrivierpoort at Prieska, making similar
remarks about the flora as Somerville did. He also noted that the poort at the entrance to the Orange
River was known by the “natives” under the name of ' Gariep. When this traveller passed along the banks
of the Orange River near Prieska in the same year, he made notes on the Bushmen, who were still
present in the area at that time.
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Regarding the manufacturing of bows and arrows by the Bushmen, he noted that the wood of the bow
was of a type of tree commonly known as caree boomen, which was very tough and pliable. The arrows
were made of a type of reed fairly common along all springs and river flowing there, known as fluitjies riet.

The Bushmen apparently used the poison of venomous plants and poison extracted from the fangs of
snakes to smear on their arrow points. These people also found sustenance in a type of small bulb,
commonly called mans uitjies by the Khoikhoi, which were described to be the size of small marbles and
not unpleasant in taste (Skead 2009: 87-88).

In September 1822, W. J. Burchell passed through Prieska, as well as the area to the south and
southwest thereof. Some 50km southwest of Prieska, he found a large muddy dam, which was situated in
a very extensive hollow flat. This would become a lake in the rainy season. There was apparently still
some clean water to be found. The area around this was hard and dry, and plentifully strewed with stones
and low shrubs. Burchell passed through Prieska to the Orange River in the same month. He noted that
none of the bushes exceeded a foot in height. Nearer to the Orange River, the travelling party found a
group of Khoikhoi camped in a grove.

By 1903, Copperton was located in an area in which the annual rainfall measured between 10 and 20
inches, and was therefore quite arid. The study area is located in a summer rainfall region. By the early
1900s, the Prieska district, in which Copperton would be located, could not be considered a very
agriculturally active area. Only between 25 and 50 sheep were kept per square mile, and only between 2
and 5 heads of cattle. The area where Copperton was later founded would have been too dry and too far
from the Orange River to allow for the growing of crops (Burton 1903: 40; 256).

In an article in the Patriot, dated December 1995, some background information is given on the history of
the town of Copperton. This town is not very old, as it was only developed in 1972 with the establishment
of a copper mine in the area. The mine closed in 1992, and Copperton was sold to a private person, on
the condition that the houses in the town would be demolished. About 300 houses were broken down,
when it was decided that some homes would be kept in order to develop a retirement town. These
houses were apparently solidly built, with stone walls and corrugated roofs. It was noted that the area was
very sparsely populated, and that the farmers in the area farmed with sheep. Next to the Orange River,
maize and grapes were planted. It was noted that the closest hospitals were located at Prieska, some 35
to 40 minutes’ drive from Copperton, and linked with a tarred road (Anon 1995: 4).
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5.4 Historical maps and documents relating to the area under investigation

The sites under investigation are located just to the west of Copperton, about 10 kilometres to the north
west of the R357 and 45 kilometres south west of Prieska in the Northern Cape Province. This study area
comprises of the following properties:

e Merriespan 107: Portions 1, 2, 3,4,5 &6

Gras Pan 112: Portions 1, 2, 3 & 4

Hedley Plains A 64: Portions 6, 7 & 8

Smous Pan 105: Portion 2

Doonies Pan 106: Portions 4,5 & 6

Firstly, historical topographical maps will be provided, in order to show how the area developed over time.
In the second section, references for relevant documents found at the National Archives will be provided,
should a more in-depth study be done in the future.

23




Heritage Desktop Report
Orion No 5 Prospecting November 2018

Figure 6. 1970 Topographical map of the sites under investigation.

The approximate study area is indicated with a yellow border. A large dry river / pan went through most of
the properties under investigation. Developments on specific parts of the study area will now be
discussed. Hedley Plains A 64 (western) portions: A number of minor roads and tracks / footpaths went
through the properties; two buildings, a wind mill, a small dry pan and a water reservoir are visible at
Ridgewater; two buildings, a wind mill and a water reservoir can be seen at Albonda; four buildings and a
wind mill can be seen at De Hoek; a number of individual wind mills, anti-erosion walls and water
reservoirs can be seen at various locations. Merries Pan 107 portions: A number of minor roads and
tracks / footpaths went through the properties; at Kielder (north) one can see six buildings, a wind mill and
a small dry pan; at Kielder (south) one can see two buildings (one of which was a shed) and a wind mill; a
number of individual wind mills are also visible in this section. Gras Pan 112 portions: A minor road and a
number of tracks / footpaths went through the properties; one can see a kraal, individual buildings, water
reservoirs and wind mills spread out over this section. Doonies Pan 106 portions (east): A service railway,
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as well as a number of tracks / footpaths went through the properties; at Eureka, two buildings (one of
which was a shed) and a wind mill are visible; a number of individual wind mills can be seen at various
locations. Smous Pan portion (south east of the larger study area): A track / footpath went through the
study area. (Topographical Map 1970; Topographical Map 1970)

Figure 7. 1988 Topographical map of the sites under investigation.

The approximate study area is indicated with a yellow border. A large dry river / pan went through most of
the properties under investigation. Developments on specific parts of the study area will now be
discussed. Hedley Plains A 64 (western) portions: A number of minor roads and several tracks / footpaths
went through the properties; three buildings, a wind mill, a water reservoir and a small dry dam are visible
at Ridgewater; two buildings, a wind mill, a small cultivated land and a water reservoir can be seen at
Albonda; five buildings, a small cultivated land and a wind mill can be seen at De Hoek; a number of
individual buildings, small dams, wind mills, water reservoirs and anti-erosion walls can be seen at
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various locations. Merries Pan 107 portions: A number of minor roads and tracks / footpaths went through
the properties; at Kielder (north) one can see ten buildings, a small cultivated land, a wind mill and a small
dry dam; at Kielder (south) one can see two buildings and a wind mill; a number of individual wind mills
are also visible in this section. Gras Pan 112 portions: A minor road and several tracks / footpaths went
through the properties; one can see individual buildings, wind mills and small, dry pans at various places
in this section. Doonies Pan 106 portions (east): A secondary road, a power line, as well as a number of
minor roads and several tracks / footpaths went through the properties; at Eureka, three buildings and a
wind mill are visible, and one can see an excavation further to the south west; a number of individual wind
mills can be seen at various locations. Smous Pan portion (south east of the larger study area): A number
of tracks / footpaths went through the study area; one wind mill and one diggings site are visible on the
property. (Topographical Map 1988; Topographical Map 1988)

Figure 8. 2005 Topographical map of the sites under investigation.
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The approximate study area is indicated with a yellow border. A large dry river / pan went through all of
the properties under investigation (especially the eastern part of Doonies Pan 106). Developments on
specific parts of the study area will now be discussed. Hedley Plains A 64 (western) portions: A number of
minor roads and several tracks / footpaths went through the properties; eight buildings, a wind mill and a
water reservoir are visible at Ridgewater; two buildings, a wind mill and a water reservoir can be seen at
Albonda; three buildings and a wind mill can be seen at De Hoek; a number of individual buildings, wind
mills, small dams, water reservoirs, anti-erosion walls and diggings can be seen at various locations.
Merries Pan 107 portions: A number of minor roads and several tracks / footpaths went through the
properties; at Kielder (north) one can see six buildings, a wind mill and a water reservoir; at Kielder
(south) one can see one building and a wind mill; a number of individual wind mills are also visible in this
section. Gras Pan 112 portions: A number of minor roads and several tracks / footpaths went through the
properties; one can see individual buildings, water reservoirs, wind mills and areas of erosion at various
places in this section. Doonies Pan 106 portions (east): A secondary road, as well as a number of minor
roads and several tracks / footpaths went through the properties; at Salco, four buildings, a wind mill, a
water reservoir and a diggings site are visible; a number of wind mills and small dams can be seen at
various locations. Smous Pan portion (south east of the larger study area): A number of tracks / footpaths
went through the area; one wind mill and one diggings site is visible on the property. (Topographical
2005; Topographical Map 2005)
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Figure 9. 2011 Topographical map of the sites under investigation.

The approximate study area is indicated with a yellow border. A large dry river / pan went through all of
the properties under investigation (especially the eastern part of Doonies Pan 106). Developments on
specific parts of the study area will now be discussed. Hedley Plains A 64 (western) portions: A number of
minor roads and several tracks / footpaths went through the properties; six buildings, a wind mill and
three water reservoirs are visible at Ridgewater; two buildings, a wind mill and two water reservoirs can
be seen near Albonda; a number of individual buildings, wind mills, water reservoirs and diggings can be
seen at various locations. Merries Pan 107 portions: A number of minor roads and several tracks /
footpaths went through the properties; at Kielder (north) one can see seven buildings, a wind mill and two
water reservoirs; at Kielder (south) one can see two buildings and a wind mill; a number of individual wind
mills and water reservoirs are also visible in this section. Gras Pan 112 portions: A number of minor roads
and several tracks / footpaths went through the properties; one can see individual buildings, water
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reservoirs, wind mills and a small excavation at various places in this section. Doonies Pan 106 portions
(east): A secondary road, as well as a number of minor roads and several tracks / footpaths went through
the properties; at Salco, six buildings, a small dam, a wind mill, a water reservoir and a diggings site are
visible; a number of individual buildings, wind mills and water reservoirs can be seen at various locations.
Smous Pan portion (south east of the larger study area): A number of tracks / footpaths went through the
study area; one wind mill and one diggings site are visible on the property. (Topographical 2011;
Topographical Map 2011)

Figure 10. 2018 Google Earth image showing the study area in relation to Upington, Prieska, the
N10and other sites. (Google Earth 2018)

The following Documents at the National Archives and Records Service of South Africa (NARSSA) can be
obtained for a more in-depth study of the study area

Merriespan 107:
No documents found
Gras Pan 112:

DEPOT KAB (Cape Town Archives Repository)
SOURCE LND

TYPE LEER

VOLUME_NO 1/287

SYSTEM 01

REFERENCE L1576

PART 1
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DESCRIPTION APPLICATION FOR RELIEF ON FARM "GRAS PAN", HOPE TOWN, BY
MESSRS. VAN VUUREN.

STARTING 1887

ENDING 1887

DEPOT SAB (Pretoria National Archives Repository)

SOURCE MNW

TYPE LEER

VOLUME_NO 169

SYSTEM 01

REFERENCE MM688/13

PART 1

DESCRIPTION DUTCH REFORMED CHURCH. PROSPECTING BY - FOR DIAMONDS ON
GRASPAN WARRENTON DISTRICT. REQUEST BY MINES DEPARTMENT CAPE TOWN FOR
PAPERS DEALING WITH THE ABOVE.

STARTING 1913

ENDING 1913

DEPOT SAB (Pretoria National Archives Repository)

SOURCE MNW

TYPE LEER

VOLUME_NO 169

SYSTEM 01

REFERENCE MM688/13

PART 1

DESCRIPTION DUTCH REFORMED CHURCH. PROSPECTING BY - FOR DIAMONDS ON
GRASPAN WARRENTON DISTRICT. REQUEST BY MINES DEPARTMENT CAPE TOWN FOR
PAPERS DEALING WITH THE ABOVE.

STARTING 1913

ENDING 1913

DEPOT TBK (Cape Town Records Centre)

SOURCE PAS(-/A)

TYPE LEER

VOLUME_NO 2/341

SYSTEM 01

REFERENCE 115/A193

PART 1

DESCRIPTION VRYBURG DIVISIONAL COUNCIL PROPOSED CLOSING OF PUBLIC ROAD
COMMENCING ON FARM MIMMIESFONTEIN TO FARMS MONJANA AND MABEDI
ADJOINING FARMS SPITSKOP, MIDDELKOP, GRAS PAN TO VAALBOSCHVLAKTE.
STARTING 1948

ENDING 1948
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DEPOT SAB (Pretoria National Archives Repository)
SOURCE URU

TYPE LEER

VOLUME_NO 2986

SYSTEM 01

REFERENCE 1510

PART 1

DESCRIPTION ISSUE OF CROWN GRANT IN RESPECT OF GOEDVERWACHT, PTN OF GRAS
PAN, DIV VRYBURG, CAPE PROVINCE.

STARTING 1952

ENDING 1952

Hedley Plains A 64:

DEPOT KAB (Cape Town Archives Repository)

SOURCE ACLT

TYPE LEER

VOLUME_NO 796

SYSTEM 01

REFERENCE 21664/3

PART 1

DESCRIPTION CARNARVON. TEMPORARY LEASE OF REMAINDER OF NIEUWEDAM,
VLEIPLAAS ANNEX, PORTION OF VIVIERSPAN, NOW HUGUENOT, HEDLEY PLAINS.
STARTING 19320000

ENDING 19480000

DEPOT SAB

SOURCE LDE

TYPE LEER

VOLUME_NO 3483

SYSTEM 01

REFERENCE 1882/652

PART 1

DESCRIPTION PRIESKA KENHARDT AND CARNARVON HEDLEY PLAINS SETTLEMENT
FENCING FILE FENCE BETWEEN YSTERDOORNKOLK AND VADERLANDS PAN.
STARTING 1942

ENDING 1944

REMARKS 7743/696 - PURCHASE FILE 21664 - GENERAL FILE 1882/652/1 - FENCE BETWEEN
SETTLERS AND BOVENEND KEEL-AF-SNY LEEGTE YSTERDOORNKOLK

1882/652/2 - FENCE BETWEEN DROOGEPANPUTS AND POORTJE.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE
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TYPE LEER

VOLUME_NO 3485

SYSTEM 01

REFERENCE 1882/676

PART 1

DESCRIPTION KENHART BOUNDARY FENCE BETWEEN PRIVATE FARM WITKOPJIS CROWN
LAND - KLAARPRAAT (HEDLEY PLAINS) MRS. JM VISSER.

STARTING 1944

ENDING 1948

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER

VOLUME_NO 4851

SYSTEM 01

REFERENCE S22570/1

PART 1

DESCRIPTION PRIESKA. GEDEELTE 10 VAN DIE PLAAS HEDLEY PLAINS "A". CFJ SNYMAN.
STARTING 1946

ENDING 1950

REMARKS 22570 APPLIKASIE LEER.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER

VOLUME_NO 4849

SYSTEM 01

REFERENCE 225671/1

PART 1

DESCRIPTION PRIESKA. GEDEELTE 7 VAN DIE PLAAS HEDLEY PLAINS A JJ JACOBS SESSIE
AAN JJ JACOBS.

STARTING 1946

ENDING 1952

REMARKS APPLIKASIE LEER 22567.

DEPOT SAB (Pretoria National Archives Repository)

SOURCE LDE

TYPE LEER

VOLUME_NO 4850

SYSTEM 01

REFERENCE 22569/1

PART 1

DESCRIPTION PRIESKA. GEDEELTE 9 VAN DIE PLAAS HEDLEY PLAINS "A". AGJ VAN DER
MERWE.

STARTING 1946

32




Heritage Desktop Report
Orion No 5 Prospecting November 2018

ENDING 1954
REMARKS 22569 - APPLIKASIE LEER.

DEPOT SAB

SOURCE LDE

TYPE LEER

VOLUME_NO 4848

SYSTEM 01

REFERENCE 22564/1

PART 1

DESCRIPTION PRIESKA GEDEELTE 4 VAN HEDLEY PLAINS A JZ MOOLMAN (BUS 23
MARYDALE).

STARTING 1946

ENDING 1959

REMARKS APPLIKASIE OMSLAG 22564.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER

VOLUME_NO 4847

SYSTEM 01

REFERENCE S$22562/1

PART 1

DESCRIPTION PRIESKA (GRONDBRIEF 108/58) GEDEELTE 1 VAN DIE PLAAS HEDLEY PLAINS
A CJ CONRADIE.

STARTING 1946

ENDING 1962

REMARKS 22562: APPLIKASIE LEER.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER

VOLUME_NO 4851

SYSTEM 01

REFERENCE S22571/1

PART 1

DESCRIPTION PRIESKA. GEDEELTE 3 VAN DIE PLAAS HEDLEY PLAINS A. JCK LE ROUX.
STARTING 1946

ENDING 1962

REMARKS 25571 APPLIKASIE LEER.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE
TYPE LEER
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VOLUME_NO 4848

SYSTEM 01

REFERENCE S$22563/1

PART 1

DESCRIPTION PRIESKA. (GRONDBRIEF 27/1963) GEDEELTE 2 VAN DIE PLAAS HEDLEY
PLAINS A.JT VAN DER WESTHUIZEN.

STARTING 1946

ENDING 1963

REMARKS 22563 APPLIKASIE-LEER.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER

VOLUME_NO 4849

SYSTEM 01

REFERENCE S22565/1

PART 1

DESCRIPTION AFDELING PRIESKA (GRONDBRIEF 12/1965) GEDEELTE 5 VAN DIE PLAAS
HEDLEY PLAINS A. MC VAN NIEKERK.

STARTING 1946

ENDING 1965

REMARKS AANSOEK LEER 22565.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER

VOLUME_NO 4850

SYSTEM 01

REFERENCE S$221568/1

PART 1

DESCRIPTION PRIESKA. GRONDBRIEF 107/58 GEDEELTE 8 VAN DIE PLAAS HEDLEY PLAINS
A. LJ VAN HEERDEN.

STARTING 1947

ENDING 1958

REMARKS APPLIKASIE LEER 22568.

DEPOT SAB

SOURCE LDE

TYPE LEER

VOLUME_NO 4851

SYSTEM 01

REFERENCE $22570/1

PART 2

DESCRIPTION PRIESKA. GEDEELTE 10 VAN DIE PLAAS HEDLEY PLAINS "A". MEVROU MM
SNYMAN.

STARTING 1950
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ENDING 1962

REMARKS 22570 - AANSOEK LEER GFJ SNYMAN.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER

VOLUME_NO 4849

SYSTEM 01

REFERENCE 225671

PART 2

DESCRIPTION PRIESKA. GRONDBRIEF 191/57 GEDEELTE 7 VAN DIE PLAAS HEDLEY PLAINS

A. JJ JACOBS.

STARTING 1952

ENDING 1957

REMARKS AV HUGO 22567 - AANSOEK LEER.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER
VOLUME_NO 4850
SYSTEM 01
REFERENCE 22569/1
PART 2

DESCRIPTION PRIESKA. GRONDBRIEF 106/58 GEDEELTE 9 VAN DIE PLAAS HEDLEY PLAINS

A. AGJ VAN DER MERWE.

STARTING 1954

ENDING 1958

REMARKS 22569 - AANSOEK LEER.

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER

VOLUME_NO 4848

SYSTEM 01

REFERENCE 22564/1

PART 2

DESCRIPTION PRIESKA GRONDBRIEF 116/59 GEDEELTE 4 VAN HEDLEY PLAINS A. JZ

MOOLMAN.
STARTING 1955
ENDING 1959

DEPOT SAB (Pretoria National Archives Repository)
SOURCE URU
TYPE LEER
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VOLUME_NO 3694

SYSTEM 01

REFERENCE 1702

PART 1

DESCRIPTION UITREIKING VAN GRONDBRIEF TEN AANSIEN VAN GED 7 VAN HEDLEY PLAINS
A, AFD PRIESKA, KAAP.

STARTING 1957

ENDING 1957

DEPOT SAB (Pretoria National Archives Repository)
SOURCE URU

TYPE LEER

VOLUME_NO 3711

SYSTEM 01

REFERENCE 2172

PART 1

DESCRIPTION UITREIKING VAN GRONDBRIEF TEN AANSIEN VAN GED 8 VAN HEDLEY
PLAINS, A, AFD PRIESKA, KAAP.

STARTING 1957

ENDING 1957

DEPOT SAB (Pretoria National Archives Repository)
SOURCE URU

TYPE LEER

VOLUME_NO 3711

SYSTEM 01

REFERENCE 2173

PART 1

DESCRIPTION UITREIKING VAN GRONDBRIEF TEN AANSIEN VAN GED 9 VAN HEDLEY PLAINS
A, AFD PRIESKA, KAAP.

STARTING 1957

ENDING 1957

DEPOT SAB (Pretoria National Archives Repository)
SOURCE URU

TYPE LEER

VOLUME_NO 3748

SYSTEM 01

REFERENCE 2864

PART 1

DESCRIPTION UITREIKING VAN GRONDBRIEF TEN AANSIEN VAN GED 10 VAN HEDLEY
PLAINS A, AFD PRIESKA KAAP.

STARTING 1957

ENDING 1957
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DEPOT SAB (Pretoria National Archives Repository)
SOURCE URU

TYPE LEER
VOLUME_NO 3758
SYSTEM 01
REFERENCE 200
PART 1

DESCRIPTION UITREIKING VAN GRONDBRIEF TEN AANSIEN VAN GED 1 VAN HEDLEY

PLAINS, A, AFD PRIESKA, KAAP.
STARTING 1958
ENDING 1958

DEPOT SAB (Pretoria National Archives Repository)
SOURCE URU

TYPE LEER
VOLUME_NO 3818
SYSTEM 01
REFERENCE 1644
PART 1

DESCRIPTION UITREIKING VAN GRONDBRIEF TEN AANSIEN VAN GED 4 VAN HEDLEY PLAINS

A, AFD PRIESKA, KAAPPROVINSIE.
STARTING 1958
ENDING 1958

DEPOT SAB (Pretoria National Archives Repository)
SOURCE LDE

TYPE LEER
VOLUME_NO 4852
SYSTEM 01
REFERENCE S22571/1
PART 2

DESCRIPTION PRIESKA. GEDEELTE 3 VAN DIE PLAAS HEDLEY PLAINS A. JCK LE ROUX.

STARTING 1963
ENDING 1965
REMARKS 22571 APPLIKASIE LEER.

Smous Pan 105:
No documents found

Doonies Pan 106:
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DEPOT KAB (Cape Town Archives Repository)
SOURCE JUS

TYPE LEER

VOLUME_NO 148

SYSTEM 01

REFERENCE 26093/11

PART 1

DESCRIPTION PETITION FOR THE ESTABLISHMENT OF AN OUT-STATION AT DOONIESPAN
BY THE PRIESKA DISTRICT MOUNTED POLICE.
STARTING 1911

ENDING 1911

6. 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 probability 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 area. A 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 for the
occurrence of sites.

» 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.

Archaeological remains dating to the following periods can be expected within the study areas:

» Stone Age finds
ESA: High Probability
MSA: High Probability
LSA: High Probability
LSA —Herder: Medium to high Probability

» Iron Age finds
EIA: Low Probability
MIA: Low Probability
LIA: Low Probability

» Historical finds
Historical period: Low-Medium Probability
Historical dumps: Low Probability
Structural remains: Medium - High Probability

» Living Heritage
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For example, rainmaking sites: Low Probability
» Burial/Cemeteries
Burials over 100 years: High Probability
Burials younger than 60 years: Medium to high Probability

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

The study area was not subjected to a field survey at this stage in the environmental process, it is
recommended that this will be done when the actual exploration localities are fixed. It is assumed that
information obtained for the wider area is applicable to the study area. Additional information could become
available in future that could change the results of this report. It is assumed that the EAP will upload all
relevant documents to the SAHRIS.

8. FINDINGS

Based on previous studies conducted the area has a wealth of heritage sites and a cultural layering
dating back to the Stone Age with scatters and sites dating to the ESA, MSA and LSA. Sites and artefacts
dating to these periods are scattered over the landscape with MSA and LSA sites centred on pans and
watercourses. Due to the importance of water sources on the landscape that attracted human activity in
antiquity, this was used as the main criteria for generating a four tier sensitivity map of the study area
(Figure 11).

Figure 11. Heritage Sensitivity map.
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8.1. Archaeology and Palaeontology
8.1.1 Archaeological finds

Based on CRM studies conducted in the area ESA, MSA and LSA scatters as well as distinct sites can be
expected. No Impacts to heritage resources is envisaged during the non-invasive prospecting activities but
invasive activities can alter/ destroy heritage resources.

8.1.2 Nature of Impact
The invasive phase of the project could directly impact on surface and subsurface archaeological sites.

8.1.3 Extent of impact
The project could have a low to medium impact on a local scale.

8.1.4. Paleontological resources

Bamford (2018) conducted an independent paleontological study and found that the proposed site lies on
the Late Carboniferous-Early Permian Dwyka Group tillites, sands, shales, mudstones. Although fossils
have not been reported from this site there is a small chance that typical (but very infrequent) early
Glossopteris flora plants could occur in the sediments just below the surface. Surface exposures are likely
to be very weathered. Therefore, a Fossil Chance Find Protocol should be added to the EMPr. Based on
this information it is recommended that no palaeontological site visit is required unless fossils are
revealed once excavations and drilling has commenced. As far as the palaeontology is concerned a
prospecting right should be granted (Bamford 2018).

8.2. Historical period

8.2.1 Historical finds:

Historical finds include middens, structural remains and the cultural landscape. Impacts to heritage
resources will occur primarily during invasive activities and no impacts are expected during the initial non-
invasive activities.

8.2.2 Nature of Impact
The non-invasive activities will not have an impact on heritage resources, but invasive activities could alter/

destroy non-renewable resources.

8.2.3 Extent of impact
The project could have a low impact on a local scale.
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8.3. Burials and Cemeteries

8.3.1 Burials and Cemeteries
There are no graves on record for the study area but graves and informal cemeteries can be expected
anywhere on the landscape

8.3.2 Nature of Impact
The invasive prospecting activities during later phases of the proposed project could directly impact on
marked and unmarked graves.

8.3.3 Extent of impact
The project could have a low to medium impact on a local scale.

Impact on Heritage resources

During the non-invasive prospecting no impacts are foreseen on heritage resources. The future invasive
prospecting activities of the proposed project could directly impact on graves, archaeological sites and
historical sites.

Issue Nature of Impact Extent of | No-Go
Impact Areas

Disturbance  and | Invasive exploration activities could cause | Low to Medium | TBC  after

destruction of [ irreversible damage or destroy heritage [on a local | field work

archaeological resources and depletion of the archaeological | scale.

sites, historical | record of the area.

sites and graves.

Description of expected significance of impact

Significance of sites, mitigation and significance of possible impact can only be determined after a field
survey has been conducted, but based on previous work in the area Stone Age finds and graves can be
expected.

Gaps in knowledge & recommendations for further study

Large sections of the study area have been subjected to heritage resource surveys and it is assumed
that information obtained for the wider region is applicable to the study area. It is recommended that
prior to invasive prospecting, impact areas should subject to a field study to confirm the presence of
heritage resources after which mitigation measures will be recommended (if needed).
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9. POTENTIAL SIGNIFICANCE OF HERITAGE RESOURCES

Based on the current information obtained for the area at a desktop level it is anticipated that any sites that
occur within the proposed development area will have a Generally Protected B (GP.B) or lower field rating
and all sites should be mitigatable. No red flags have been identified.

10. CONCLUSIONS AND RECOMMENDATIONS

The scope of work comprises a heritage desktop report for a large prospecting right area comprising
approximately 3 514 ha. Due to the geographical size of the exploration application and the fact that no
intrusive activities will occur at this point of the application, it was deemed not feasible to conduct fieldwork
at this point. Several large-scale heritage surveys were conducted for renewable energy and mining
projects and the archaeological character of the larger study area is now well described (e.g., Orton &
Webley 2013 a and b, van der Walt 2012, 2013 & 2017). This desktop study is informed by available data
for the area highlighting the archaeological importance of watercourses and pans. Based on these studies
the following heritage resources can be expected in the study area as indicated below.

» Paleontological resources

The proposed site lies on the Late Carboniferous-Early Permian Dwyka Group tillites, sands, shales,
mudstones. Although fossils have not been reported from this site there is a small chance that typical (but
very infrequent) early Glossopteris flora plants could occur in the sediments just below the surface. Surface
exposures are likely to be very weathered. Therefore, a Fossil Chance Find Protocol should be added to
the EMPr. Based on this information it is recommended that no palaeontological site visit is required unless
fossils are revealed once excavations and drilling has commenced. As far as the palaeontology is
concerned a prospecting right should be granted (Bamford 2018).

» Widespread Stone Age scatters and sites (ESA; MSA and LSA)

Every site is relevant to the Heritage Landscape, but it is anticipated that few sites in the study area could
have conservation value. The impact of non-invasive exploration on these features are considered
negligible how ever known sites should be avoided during planning stages for intrusive exploration.

» Historical finds and Cultural landscape

Some structures could occur that are older than 60 years. No impact on structures older than 60 years is
foreseen during prospecting activities, however if structures are to be impacted destruction/ alteration
permits will have to be applied for.

» Burials and cemeteries

Formal and informal cemeteries as well as pre-colonial graves occur widely across Southern Africa. It is
generally recommended that these sites are preserved in situ and within a development. These sites can
however be relocated if conservation is not possible, but this option must be seen as a last resort and is
not advisable. The presence of any grave sites must be confirmed during a field survey and the public
consultation process when exploration localities are fixed.

43




Heritage Desktop Report
Orion No 5 Prospecting November 2018

» General

It is anticipated that any sites that occur within the project area will have a Generally Protected B (GP.B) or
lower field rating, all sites should be mitigatable, and no red flags have been identified. It is therefore
recommended that non-invasive exploration can commence (based on approval from SAHRA) with the
following conditions of authorisation in the EMPr:

. Before commencing invasive prospecting activities, the impact areas should be subjected to a
heritage walk down.
. Inclusion of a chance find protocol (both archaeology and palaeontology) as outlined below.

10.1. Chance Find Procedure — Archaeology

The possibility of the occurrence of subsurface finds cannot be excluded. Therefore, if during construction
any possible finds such as stone tool scatters, artefacts or bone and fossil remains are made, the operations
must be stopped and a qualified archaeologist must be contacted for an assessment of the find and therefor
chance find procedures should be put in place as part of the EMP. A short summary of chance find
procedures is discussed below.

This procedure applies to the developer's permanent employees, its subsidiaries, contractors and
subcontractors, and service providers. The aim of this procedure is to establish monitoring and reporting
procedures to ensure compliance with this policy and its associated procedures. Construction crews must
be properly inducted to ensure they are fully aware of the procedures regarding chance finds as discussed
below.

e If during the pre-construction phase, construction, operations or closure phases of this project, any
person employed by the developer, one of its subsidiaries, contractors and subcontractors, or
service provider, finds any artefact of cultural significance or heritage site, this person must cease
work at the site of the find and report this find to their immediate supervisor, and through their
supervisor to the senior on-site manager.

e |tis the responsibility of the senior on-site Manager to make an initial assessment of the extent of
the find and confirm the extent of the work stoppage in that area.

e The senior on-site Manager will inform the ECO of the chance find and its immediate impact on
operations. The ECO will then contact a professional archaeologist for an assessment of the finds
who will notify the SAHRA.
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10.2. Monitoring Programme for Palaeontology — to commence once the drilling and prospecting
begin.

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

environmental officer or designated person. Any fossiliferous material (plants, insects, wood,
bone, coal) should be put aside in a suitably protected place. This way the prospecting 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 see Figure 5, 6). This information
will be built into the EMP’s training and awareness plan and 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 qualified palaeontologist sub-contracted 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
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.

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 finished then no further monitoring is required.
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11. PLAN OF STUDY

With cognisance of the recorded archaeological sites in the wider area as well as within the study area and
in order to comply with the National Heritage Resources Act (Act 25 of 1999) it is recommended that once
the impact areas for invasive prospecting activities has been confirmed these areas should be subjected to
a heritage walkdown. During this study sites of archaeological, historical or places of cultural interest must
be located, identified, recorded, photographed and described. During this study, the levels of significance
of recorded heritage resources must be determined and mitigation proposed should any significant sites be
impacted upon, ensuring that all the requirements of the SAHRA are met.

11.1 Reasoned Opinion

If the above recommendations are adhered to, HCAC is of the opinion that the impact of non-invasive
exploration on heritage resources is negligible. Once exploration sites are fixed the impacts resulting from
this can be mitigated. This will be confirmed through the field visit in the next phase of the project.

If during the any stage of the project, any archaeological finds are made (e.g. graves, stone tools, and
skeletal material), the operations must be stopped, and the archaeologist must be contacted for an
assessment of the finds. Due to the subsurface nature of archaeological material and graves the possibility
of the occurrence of unmarked or informal graves and subsurface finds cannot be excluded.
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Jaco van der Walt (Archaeologist and project manager).
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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 Cultural Resource Management (CRM) Section, member
number 159: Iron Age Archaeology, Colonial Period Archaeology, Stone Age Archaeology and Grave
Relocation. Jaco is also an accredited CRM Archaeologist with SAHRA and AMAFA.

Jaco has been involved in research and contract work in South Africa, Botswana, Mozambique, Zimbabwe,
Tanzania and the DRC and conducted well over 300 AlAs since he started his career in CRM in 2000. This
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developments. The results of several of these projects were presented at international and local
conferences.

14. STATEMENT OF INDEPENDENCE
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Executive Summary

A palaeontological Impact Assessment was requested for the prospecting rights application
for the farm Merries Pan, southwest of Copperton, Prieska area, adjacent to the old Prieska
Copper Mine. To comply with 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 of a sand mining area.

The proposed site lies on the Late Carboniferous-Early Permian Dwyka Group tillites, sands,
shales, mudstones. Although fossils have not been reported from this site there is a small
chance that typical (but very infrequent) early Glossopteris flora plants could occur in the
sediments just below the surface. Surface exposures are likely to be very weathered.
Therefore a Fossil Chance Find Protocol should be added to the EMPr. Based on this
information it is recommended that no palaeontological site visit is required unless fossils are
revealed once excavations and drilling has commenced. As far as the palaeontology is
concerned a prospecting right should be granted.
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1. Background

A Prospecting Right and Environmental Authorisation (EA) for prospecting activities in the
vicinity of the historical Prieska Copper Mine (PCM) is in progress, in terms of the National
Environmental Management Act 107 of 1998 and the Mineral and Petroleum Resources
Development Act 28 of 2002. The following farms relate to the prospecting right application:

Table 1: Merries Pan cluster of farms for the EA

Farm Name Farm No Subdivision No
Merries Pan 107 1,3,4,5,6
Gras Pan 112 1,2,3,4
Hedley Plains A 64 6,7,8

Smous Pan 105 2

Doonies Pan 106 4,5,6

A Palaeontological Impact Assessment was requested for the Merries Pan Prospecting Rights
Application. To comply with 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 project.

Table 2: Specialist report requirements in terms of Appendix 6 of the EIA Regulations (2014)

A specialist report prepared in terms of the Environmental Impact

Relevant section in

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

Regulations of 2014 must contain: report
Details of the specialist who prepared the report Appendix B
The expertise of that person to compile a specialist report including a curriculum Appendix B
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 N/A
the outcome of the assessment
A description of the methodology adopted in preparing the report or carrying out .
. Section 2
the specialised process
Section i

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;

A description 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

impact of the proposed activity, including identified alternatives, on the Section 4

environment

Any mitigation measures for inclusion in the EMPr N/A

Any conditions for inclusion in the environmental authorisation N/A

Any monitoring requirements for inclusion in the EMPr or environmental .
o Section 8

authorisation

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

be authorised

If the opinion is that the proposed activity or portions thereof should be

authorised, any avoidance, management and mitigation measures that should be N/A

included in the EMPr, and where applicable, the closure plan

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

of carrying out the study

A summary and copies if any comments that were received during any N/A

consultation process

Any other information requested by the competent authority. N/A




Figure 1: Google Earth map of the proposed area for the Merries Pan Prospecting Rights
Application shown in the green outline. Map supplied by Heritage Consultants.

Figure 2: Site map for the Merries Pan prospecting rights area shown in yellow.

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 included 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).



3. Geology and Palaeontology
Project location and geological context

The oldest rocks in the area are those of the Keimos Suite and they are a group of syn- to
post-tectonic granitoids that have intruded into the igneous and metamorphic rocks of the
Namaqua-Natal Province. There are also outcrops of the quartzites of the Uitdraai
Formation and the Dagbreek Formation. The rocks of the Prieska Copper Mine are known as
the Copperton Volcanic Centre (Cornell et al., 2006) and include the Copperton Formation,
the Kielder Formation, topped by the Dagbreek Formation.

Overlying this ancient rocks are sediments of the Dwyka Group and the Prince Albert
Formation of the Ecca Group, both early Karoo Supergroup deposits from the receding
glaciers and inland sea (Late Carboniferous to Early Permian in age). To the north and east
much of the land surface is covered by alluvium, sands, silcretes and limestones that are
much younger, from the Quaternary.

Figure 3: Geological map of the area around Copperton with the proposed site for the Klipgats Pan
prospecting shown within the yellow rectangle. Abbreviations of the rock types are explained in
Table 3. Map enlarged from the Geological Survey 1: 1 000 000 map 1984.



Table 3: Explanation of symbols for the geological map and approximate ages (Barbolini et al., 2016;
Johnson et al., 2006; Cornell et al., 2006). SG = Supergroup; Fm = Formation.

Symbol Group/Formation Lithology Approximate Age
Q Quaternary Alluvium, sand, calcrete Neogene, ca 25 Ma'to
present
T-Qk Tertiary-Quaternary Sand, limestone
Jd Jurassic dykes Dolerite dykes, intrusive Jurassic, approx. 180 Ma
Prince Albert Fm, Ecca
Ppr Group, Karoo SG Shale 290-283.5 Ma
C-Pd Dwyka Group, Karoo SG Tillite, sandstone, >290 Ma
mudstone, shale
Dagbreek Fm, Schist, quartzite
Vdg Vaalkoppies Group, , d . ’ Ca 1800 —2120 Ma
. amphibolite
Kaaien Terrane
Mu Uitdraai Fm, Brulpan quartzite Ca 1930 Ma
Group, Kaaien Terrane
Mke Keimos Suite, Kakamas | .o Ca 1080-1090 Ma ??
Terrane

ii. Palaeontological context

The palaeontological sensitivity of the area under consideration is presented in Figure 4. The
site for prospecting is in the Dwyka Group tillites, sandstone, mudstone and shales, and these
potentially could preserve fossils. Around 300-290 Ma the climate in southern Africa was still
relatively cool, but there were well developed Carboniferous floras in the northern
hemisphere. In South Africa, however, much of the land surface was covered by ice sheets.
As they melted they dropped the moraine trapped in the ice, together with limited plant
matter from the vegetation that gradually recovered and colonised the land surface.
Terrestrial vertebrates had not evolved at this time. The late Carboniferous flora comprised
Glossopteris leaves and seeds, wood, and other plants such as lycopods, sphenophytes and
ferns.

The Dwyka Group is made up of seven facies that were deposited in a marine basin under
differing environmental settings of glacial formation and retreat (Visser, 1986, 1989;
Johnson et al., 2006). In the north these are called the Mbizane Formation, and the
Elandsvlei Formation in the south. Described below are the seven facies (Johnson et al.,
2006 p463-465):

The massive diamictite facies comprises highly compacted diamictite that is clast-poor in the
north. It was deposited in subagqueous or subglacial positions.

The stratified diamictite comprises alternating diamictite, mudrock, sandstone and
conglomerate beds. They are interpreted as being rapidly deposited, sediment gravity flows
but with some possible reworking of the subglacial diamictites.

The massive carbonate-rich diamictite facies is clast-poor and was formed by the rainout of
debris, with the carbonate probably originating by crystallisation from interstitial waters.




The conglomerate facies ranges from single layer boulder beds to poorly sorted pebble and
granule conglomerates. The boulder beds are interpreted as lodgement deposits whereas
the poorly sorted conglomerates are a product of water-reworking of diamicton by high-
density sediment gravity flows.

The sandstone facies were formed as turbidite deposits.

The mudrock with stones facies represents rainout deposits in the distal iceberg zone.

The mudrock facies consists of dark-coloured, commonly carbonaceous mudstone, shale or
silty rhythmite that was formed when the mud or silt in suspension settled. This is the only
fossiliferous facies of the Dwyka Group.

The Dwyka Glossopteris flora outcrops are very sporadic and rare. Of the seven facies that
have been recognised in the Dwyka Group fossil plant fragments have only been recognised
from the mudrock facies. They have been recorded from around Douglas only (Johnson et al.,
2006; Anderson and Mclachlan 1976) although the Dwyka Group exposures are very
extensive. Jurassic Dolerites do not contain fossils as they are igneous intrusives.

Figure 3: SAHRIS palaeosensitivity maps for the site for the proposed prospecting rights
application, around the Farm Meries Pan shown within the yellow rectangle. Colours
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 indicated as moderately sensitive (green; Figure 4) so
a desktop assessment is being reported upon here. No fossils have been reported from the



Copperton area but there is a very small chance that fossil plant fragments could occur in the
prospecting area, but relatively close to the surface because the underlying strata, that are
the target of the project, are too old for fossils. Fossils are not likely to be seen on the land
surface because of extensive weathering and previous farming or mining activities.

4. Impact assessment

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

TABLE 4A: 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.

L Minor deterioration (nuisance or minor deterioration). Change not
measurable/ will remain in the current range. Recommended level will never
be violated. Sporadic complaints.

Criteria for ranking of
the SEVERITY/NATURE
of environmental

impacts L+ | Minorimprovement. 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.

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 — Beyond the site boundary. Local
impacts H | Widespread — Far beyond site boundary. Regional/ national
PROBABILITY H Definite/ Continuous
(of exposure to M Possible/ frequent
impacts) L | Unlikely/ seldom

TABLE 4B: IMPACT ASSESSMENT

PART B: ASSESSMENT

H |-

M |-

L Loose sands do not preserve plant fossils; so far there are no records from
the Dwyka Group of plant or animal fossils in this region so it is very unlikely

SEVERITY/NATURE 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.
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PART B: ASSESSMENT

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.

rfS|x|x|l=

It is unlikely that any fossils would be found in the loose sand that will be
PROBABILITY drilled through but there may be plant fragments in the underlying shales or
mudstones. There will be no fossils in the rocks that are being targeted for
the mining operation as they are too old. Nonetheless a 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. Overlying rocks of the Dwyka Group, namely the
mudstones or shales might preserve fossil plants but the target rocks for the project are much
too old to contain fossils and igneous in origin. Furthermore, the material to be mined is loose
sand and this does not preserve fossils. Since there is an extremely small chance that fossils
from the Late Carboniferous Dwyka Group may be disturbed a Fossil Chance Find Protocol
has been added to this report. 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 do contain fossil plant, insect, invertebrate and vertebrate
material. The 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 loose sands of the Quaternary.
There is very small chance that fossil plant fragments may occur in the Dwyka Group shales
and mudstones so a Chance Find Protocol should be added to the EMPr: if fossils are found
once drilling and prospecting has commenced then they should be rescued and a
palaeontologist called to assess and collect a representative sample.
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8. Chance Find Protocol

Monitoring Programme for Palaeontology — to commence once the drilling and prospecting
begin.

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

the environmental officer or designated person. Any fossiliferous material (plants,
insects, wood, bone, coal) should be put aside in a suitably protected place. This way the
prospecting 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 see Figure 5, 6).
This information will be built into the EMP’s training and awareness plan and

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 qualified palaeontologist sub-contracted 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 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.

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 finished then no further monitoring is
required.

Appendix A — Examples of Dwyka fossils

13



Figure 6: Fossil plants from the Dwyka Group near Douglas (From Anderson and McLachlan,
1976, (figures 3-10)).
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Figure 6: More examples of fossil plants from the Dwyka group near Douglas (from
Anderson and MclLachlan, 1976, figures 11-17).
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First names : Marion Kathleen

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

Telephone : +27 11717 6690

Fax : +27 11717 6694

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.

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 — 1984 to present

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+
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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

vii) Supervision of Higher Degrees

All at Wits University

Degree Graduated/completed Current
Honours 6 1
Masters 8 1
PhD 10 3
Postdoctoral fellows 9 3

viii) Undergraduate teaching

Geology Il — Palaeobotany GEOL2008 — average 65 students per year

Biology Ill — Palaeobotany APES3029 — average 25 students per year

Honours — Evolution of Terrestrial Ecosystems; African Plio-Pleistocene Palaeoecology;
Micropalaeontology — average 2-8 students per year.

ix) 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 —
Cretaceous Research: 2014 -

Review of manuscripts for ISI-listed journals: 25 local and international journals

x) Palaeontological Impact Assessments

Selected — list not complete:

e Thukela Biosphere Conservancy 1996; 2002 for DWAF

e Vioolsdrift 2007 for Xibula Exploration

e Rietfontein 2009 for Zitholele Consulting

e Bloeddrift-Baken 2010 for TransHex

e New Kleinfontein Gold Mine 2012 for Prime Resources (Pty) Ltd.
e Thabazimbi Iron Cave 2012 for Professional Grave Solutions (Pty) Ltd
e Delmas 2013 for Jones and Wagener

e Klipfontein 2013 for Jones and Wagener

e Platinum mine 2013 for Lonmin

e Syferfontein 2014 for Digby Wells

e Canyon Springs 2014 for Prime Resources

e Kimberley Eskom 2014 for Landscape Dynamics
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e Yzermyne 2014 for Digby Wells

e Matimba 2015 for Royal HaskoningDV

e Commissiekraal 2015 for SLR

e Harmony PV 2015 for Savannah Environmental
e Glencore-Tweefontein 2015 for Digby Wells
e Umkomazi 2015 for JLB Consulting

e Ixia coal 2016 for Digby Wells

e Lambda Eskom for Digby Wells

e Alexander Scoping for SLR

e Perseus-Kronos-Aries Eskom 2016 for NGT

e Mala Mala 2017 for Henwood

e Modimolle 2017 for Green Vision

e Klipoortjie and Finaalspan 2017 for Delta BEC
e Ledjadja borrow pits 2018 for Digby Wells

e Lungile poultry farm 2018 for CTS

e Olienhout Dam 2018 for JP Celliers

e Isondlo and Kwasobabili 2018 for GCS

e Kanakies Gypsum 2018 for Cabanga

e Nababeep Copper mine 2018

e Glencore-Mbali pipeline 2018 for Dighy Wells

xi) Research Output

Publications by M K Bamford up to June 2018 peer-reviewed journals or scholarly books: over 120
articles published; 5 submitted/in press; 8 book chapters.

Scopus h index = 26; Google scholar h index = 28;

Conferences: numerous presentations at local and international conferences.

xii) NRF Rating
NRF Rating: B-2 (2016-2020)
NRF Rating: B-3 (2010-2015)

NRF Rating: B-3 (2005-2009)
NRF Rating: C-2 (1999-2004)
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