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1 Geology management philosophy

The Vredefort Dome World Heritage Site (VDWHS) wdeclared a Natural World
Heritage Site due to its unique geological heritddes area consists of a core area of
35 860ha and a surrounding buffer area of 58 46Ph&. of this unique geological
heritage must be protected from the threat of ngirsind other commercial activities
as the area boasts the full succession of Witwatedsrocks containing the world’s
biggest gold deposit and is an area with strongidgoupotential. The declared core
and buffer areas of the VDWHS cover less than atguaf the so-called Vredefort
Dome that represents the deeply eroded, exposedtthe impact crater and it is
therefore important to keep the conservation of b&t of this unique meteorite
impact structure in mind. Therefore, this reportl,was agreed with the client, also
cover the features outside the VDWHS that are wodhconservation status. The
proposition is to also keep these sites in mind rwb&ploring the possibility of
developing a wider geopark centred on the dome.

The geological management plan will identify cutréavailable) sources of research
describing the different models pertaining to th@nfation of the geological
feature/structure. The preferred model for formmatd the geological feature at this
stage is that of a meteorite impact event andntinidel will be referred to.

The geological management plan will identify thgeoks of high scientific value
pertaining to the origin of the geological featufd&ese objects should be conserved
as far as possible / at all costs, and includéath@wing:
- the panoramic viewpoints where parts of the geokdgimpact structure can

be illustrated,;

rock outcrops featuring different features substding a meteorite impact

origin;

rare rock types;

rock outcrops illustrating aspects of the geologhaatory of the region that

extends back to approximately 3500 million years; ag

historic mining activities.
leferent soil types of the VDWHS, as well as imsting geomorphologic terrains,
will also be pointed out.

The VDWHS's tourism potential must be considered #re management authority
will be provided with detailed recommendations regay sensitive geological sites
as mentioned above. As tourism encourages infitsnel development, this



development must be done according to guidelinesurérg protection of the
identified sensitive geological sites.

Areas of research deemed necessary for the undérstaand transferring of the
concepts and model of the Vredefort Dome and itividual features will be
identified and management guidelines will be detde

The management guidelines will be written for inmpéntation of the identified
actions and processes. Management plans must titeteds audited and checked by
means of a self-regulatory management system 8k 14001. This system will also
guide non-compliance and will cover all legal aspea be adhered to.

2 Legal framework for Geology Management

The geological management plan must consider certain international, national,
provincial and municipal legal requirements. The applicable legal sections
relevant to the VDWHS are discussed briefly below:

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

The aim of the NHRA (see RSA, 1999a) is to introduce an integrated system
for the identification, assessment and management of (cultural) heritage
resources in South Africa and to protect and manage them as part of the
national estate (as defined in NHRA Section 3). It is stated as a general
principle of the NHRA that heritage resources management must guard
against the use of heritage for sectarian purposes or political gain and that the
capacity of heritage resources to promote reconciliation, understanding and
respect, and contribute to the development of a unifying South African identity,
must be used (NHRA section 5[1]c+d). Another principle is that affected
communities must be consulted and must participate in the management of
cultural heritage resources (NHRA section 5[4]).

South Africa’s National Heritage Resources Act (NHRA) defines a "heritage
resource" as “any place or object of cultural significance”. The following types
of cultural heritage resources are listed in the NHRA:

places, buildings, structures and equipment of cultural significance

places to which oral traditions are attached or which are associated with living heritage
historical settlements and townscapes

landscapes and natural features of cultural significance

geological sites of scientific or cultural importan ce

archaeological and palaeontological sites

graves and burial grounds, including ancestral graves, royal graves and graves of
traditional leaders, graves of victims of conflict, graves of individuals designated by the
Minister by notice in the Gazette, historical graves and cemeteries, and other human
remains which are not covered in terms of the Human Tissue Act, 1983 (Act No. 65 of
1983)

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

movable objects, including objects recovered from the soil or waters of South Africa,



including archaeological and palaeontological objects and material, meteorites and rare
geological specimens, objects to which oral traditions are attached or which are
associated with living heritage, ethnographic art and objects, military objects, objects of
decorative or fine art, objects of scientific or technological interest, and books, records,
documents, photographic positives and negatives, graphic, film or video material or sound
recordings, excluding those that are public records as defined in section | (xiv) of the
National Archives of South Africa Act, 1996 (Act No. 43 of 1996) (Republic of South
Africa, 1999).

The following aspects of the NHRA are of relevance for this Geological
Management Plan as part of the IMP of the VDWHS:

Provision is made for a three-tier system of national, provincial and
local heritage resources. National level functions are the responsibility
of SAHRA, provincial level functions are the responsibility of provincial
heritage resources authorities and local level functions are the
responsibility of local authorities (NHRA sections 7[1] and 8[1]).

Criteria for the assessment of the cultural significance or special value
of a heritage resource are listed in the NHRA (section 3) and include its
importance in the community, or in the pattern of South Africa’s history;
its possession of uncommon, rare or endangered aspects of South
Africa’s cultural heritage; its potential to yield information that will
contribute to an understanding of South Africa’s cultural heritage; its
importance in demonstrating the principal characteristics of a particular
class of South Africa’s cultural places or objects; its importance in
exhibiting particular aesthetic characteristics valued by a community or
cultural group; its importance in demonstrating a high degree of
creative or technical achievement at a particular period; its strong or
special association with a particular community or cultural group for
social, cultural or spiritual reasons; and its strong or special association
with the life or work of a person, group or organisation of importance in
the history of South Africa.

The South African Heritage Resources Agency (SAHRA) was
established as the government agency responsible for co-ordinating
the identification and management of the national estate and thus for
implementing the NHRA (NHRA section 11). SAHRA’s functions,
duties and powers are defined in the NHRA (section 13). An important
duty is to identify, assess and document heritage resources and living
heritage. SAHRA must be consulted and involved in the management
of the VDWHS. The NHRA (sections 8[2] and 42) stipulates that the
heritage conservation functions of the Management Authority (MA),
which must be established for the VDWHS in terms of the World
Heritage Convention Act, will have to be performed according to a
heritage agreement that must be concluded between the MA and
SAHRA.

Provision is made for the declaration of national or provincial heritage
sites (NHRA section 27), protected areas (NHRA section 28), heritage
areas (NHRA section 31) and heritage objects (NHRA section 32).

For the purposes of the consolidation and co-ordination of information
on heritage resources, SAHRA must compile and maintain an inventory



of the national estate, which must be in the form of a database of
information on heritage resources which it considers to be worthy of
conservation (NHRA section 39).

All reproduction rights in respect of a heritage site belong to the State
subject to any existing rights and the agreement of the owner of the
land (NHRA section 27[23][a]). No person may destroy, damage,
deface, excavate, alter, remove from its original p  osition,
subdivide or change the planning status of any decl ared heritage
site without a permit from SAHRA (NHRA section 27[1  8]).

The responsible heritage resources authority may ma ke
regulations pertaining to heritage sites with the ¢ onsent of the
owner of the site in order to (a) safeguard heritag e sites from
destruction, damage, disfigurement, excavation or a Iteration; (b)
regulate the conditions of use or development of any heritage site; (c)
regulate the admission of members of the public to a heritage site, and
the fees payable for such admission (NHRA section 27[19]).

The responsible heritage resources authority may, by agreement with
the owner of a heritage site (a) conserve or improve any heritage
site; (b) construct fences, walls or gates around o r on a heritage
site ; (c) acquire or construct and maintain an access road to a heritage
site over any land, and construct upon such land fences, walls or gates;
or (d) erect signs on or near a heritage site (NHRA section 27[21]).
Special measures for the protection of archaeologic al and
palaeontological sites and material, meteorites, bu rial grounds
and graves are described in sections 35 and 36.

SAHRA may require an HIA (heritage impact assessment) for certain
specified categories of development if it is not already required by
another act. For this purpose SAHRA must be informed if any of the
following activities are intended: linear development > 300m; bridge or
similar > 50m; any development > 5000m?; development involving
three or more erven or divisions thereof; rezoning > 10 000m2. When
an HIA is required as part of an EIA, the consenting authority must
ensure that it fulfils the requirements of the relevant heritage resources
authority (i.e. SAHRA or the relevant provincial heritage resources
authority) and that any comments and recommendations of the relevant
heritage resources authority in terms of such a development have been
taken into account prior to the granting of consent (NHRA section 38).
Heritage conservation management is required for declared heritage
sites. The general principles of heritage conservation management are
set out in section 5 of the NHRA, the rights and duties of the State
regarding assistance to heritage resources authorities in implementing
management plans and mitigating actions appear in section 9, and the
powers and duties of heritage resources authorities in the management
of heritage resources are described in section 25.

A plan for conservation management (NHRA section 47[2} and [3]) is
required, for a period not exceeding 10 years. Public participation in
drafting the plan is required.

An agreement with a provincial authority, conservation body,
community or individual person may give SAHRA powers to undertake



the management of a heritage resource with the consent of the owner
(NHRA section 42).

Heritage resources authorities and local authorities must, where
appropriate, co-ordinate and promote the presentation and use of
places of cultural significance and heritage resources which form part
of the national estate and for which they are responsible for public
enjoyment, education, research and tourism, including (a) the erection
of explanatory plaques and interpretive facilities, including interpretive
centres and visitor facilities; (b) the training and provision of guides; (c)
the mounting of exhibitions; (d) the erection of memorials; and (e) any
other means necessary for the effective presentation of the national
estate (NHRA section 44).

In terms of the NHRA, SAHRA has proposed the following field rating
(grading) for cultural heritage sites:

Grade I: national heritage site.
Grade II: provincial heritage site.

Grade lllA: local heritage site of high significance, that should be
retained as heritage site, but where mitigation as part of the
development process is not advised.

Grade IIIB: local heritage site of high significance, which should be
mitigated and at least partly retained as a heritage site.

Generally protected heritage site of high or medium significance, which
should be mitigated before destruction (A).

Generally protected heritage site of medium significance, which should
be recorded before destruction (B).

Generally protected heritage site of low significance, which has been
sufficiently recorded and requires no further recording before
destruction (C).

The South African Constitution and the principle of co-operative governance
require that decision-making about issues such as cultural heritage should be
taken at the lowest level of competent governance. This will encourage public
participation and avoid a top-down approach. Even at a National Heritage
Site provincial and local inputs must be taken into account.

In December 2002 the Council of SAHRA decided in pr inciple that the
Vredefort Dome will be declared as a National Herit age Site (NHS),
provided that a survey is done of heritage resource s of cultural
significance within the Dome and a conservation man agement plan be
developed. Apart from the geology of the VDWHS (the meteorite impact
structure) none of the cultural heritage resources in the area is at
present deemed Grade | (national). Before declaration of any site on a
national level, section 27(8)a-d of the NHRA must be strictly adhered to. This
section stipulates that all landowners must be properly notified and given the
opportunity to comment on the proposed declaration of a site as a NHS. In
the case of the VDWHS both provinces (NW and FS) are expected to comply



with section 27(8) separately. Both provinces have indeed made a
commitment to ensure that the VDWHS s finally declared a NHS by June
2007. Once the Dome is declared a NHS all heritage resour ces within
that area will in terms of the NHRA (section 27[15] ) become the
responsibility of SAHRA.

The current situation is that the process to declare the VDWHS a NHS is
being delayed by difficulties in locating and notifying all landowners. In the
meantime only some cultural heritage resources, i.e. those which are covered
by the general protection measures in the act, have legal protection. Any
cultural heritage resource of any type, which was declared a national
monument under the now repealed National Monuments Act No. 28 of 1969,
fall under the jurisdiction of the relevant provincial heritage resources agency
(PHRA) until such time as it's grading has finally been determined as either a
National, Provincial or Local Heritage Site. The problem is that very few
cultural heritage resources in the VDWHS are protected by this interim
measure and that the PHRAs are not yet functioning properly. Therefore, the
de facto situation in the VDWHS is that most of the cultural heritage resources
are not yet formally protected.

2.2 World Heritage Convention Act, No 49 of 1999 (W HCA)

The aim of the WHCA (see RSA, 1999b) is to provide for the incorporation of
the World Heritage Convention (i.e. the Convention Concerning the Protection
of the World Cultural and Natural Heritage, adopted by the General
Conference of United Nations Education, Scientific and Cultural Organization,
Unesco, on 16 November 1972 and ratified by the Republic of South Africa on
10 July 1997) into South African law and for the enforcement and
implementation of the World Heritage Convention (WHC) in South Africa.
Everything done in terms of the WHCA must conform to the obligations of
South Africa in terms of the WHC and its Operational Guidelines.

The following aspects of the WHCA are of relevance for this geological
management plan as part of the IMP of the VDWHS:

The cultural and ecological integrity of the VDWHS must be
maintained. The first objective of the WHCA is the protection and
sustainable development of heritage resources. While the promotion of
tourism at World Heritage Sites and the encouragement of investment
and innovation are important, development must be done in such a way
that the cultural and ecological integrity is maintained (WHCA chapter
1, section 3). This links up with the recommendations of the Sense of
Place Report in the VDWHS-SEA.

Special attention must be given to historically disadvantaged persons.
Job creation and the empowerment and advancement of historically
disadvantaged persons through sustainable projects are important
objectives of the WHCA (WHCA chapter 1, section 3).

A people-centered and participatory approach must be followed. The
fundamental principles of the WHCA (chapter 1, section 4) include
amongst others that heritage management must be sensitive to the



people and their needs and must equitably serve their interests; that
equitable access to World Heritage Sites for all and especially for
historically disadvantaged persons must be pursued; that the
participation of all interested and affected parties in decision-making
about and in the governance of cultural and natural heritage must be
promoted; that the capacity of all people must be built for achieving
equitable and effective participation.

Heritage education and awareness should receive attention. Another
principle of the WHCA (chapter 1, section 4) is that community
empowerment must be promoted through heritage education and the
raising of heritage awareness. This is in line with article 27 of the
WHC, which calls upon signatory states to strengthen appreciation and
respect by their peoples of cultural and natural heritage through
educational and information programmes.

A Management Authority (MA) will be responsible for the management
of the World Heritage Site. The MA will be established by the Minister
of Environmental Affairs and Tourism after a process of notification and
consultation with interested parties, including representatives from the
relevant affected provinces, local governments, cultural authorities,
nature conservation authorities and heritage authorities. Landowners
and occupants will have the opportunity to make inputs (WHCA chapter
2, section 7).

The MA will exercise its powers and duties through a Board or an
Executive Staff component or both. These powers and duties are
wide-ranging, covering all aspects of the management of the World
Heritage Site, and may be performed by employees or sub-committees
of the MA or outsourced to other agencies in terms of agreements with
the MA. As far as cultural heritage is concerned the MA will, in liaison
with cultural and heritage bodies on all levels, be responsible for all
aspects of the identification, protection, conservation, presentation and
transmission of the cultural heritage to future generations. Heritage
management must be in accordance with all applicable national and
provincial legislation, policies and management plans (WHCA chapter
2, sections 10, 12, 13).

The MA must also see to it that further research or investigation

relevant to the World Heritage Site is undertaken (  WHCA chapter
2, section 13 [1][K]).

The establishment, structure, powers and duties of the Board and
Executive Staff Component are set out in chapter 3 of the WHCA. The
Board must be broadly representative and multidisciplinary, and may
include, amongst others, representatives from cultural authorities,
heritage bodies, cultural organisations, scientific or academic expert
bodies, private landowners, and international cultural bodies (WHCA
chapter 3, section 14[4]).

The Executive Staff Component will have all the necessary powers to
be responsible for the effective day-to-day management and
functioning of the MA (WHCA chapter 3, section 19[1]) and must be
under the control and supervision of a Chief Executive Officer,
nominated by the Board and appointed by the Minister. The Executive
Staff Component must also be broadly representative and



multidisciplinary, with members qualified to make a substantial
contribution towards the effective day-to-day and long-term functioning
of the MA, and may, amongst others, include members who are skilled
in matters relating to cultural heritage (WHCA chapter 3, section 17[2]
and [3]).

An Integrated Management Plan (IMP), as set out in chapter 4 of the
WHCA, must be drawn up and implemented to fulfill articles 4 and 5 of
the WHC. The IMP must contain at minimum a coordinated policy
framework; planning measures, controls and performance criteria; a
programme for the implementation of the plan; procedures for public
participation; procedures for participation by relevant experts; cultural
or nature conservation components required by law and the directives
of the Minister; provisions regarding the activities allowed and
prohibited within a particular geographical area; a description of the
World Heritage Site concerned, an assessment of its significance and
an evaluation of material threats to its significance. The object of the
IMP is to ensure the protection and management of the World Heritage
Site in a manner that is consistent with the objectives and principles of
the WHCA. The IMP must be in harmony with the WHC and its
Operational Guidelines, as well as the relevant South African
legislation, including the National Environmental Management Act,
1998, the National Heritage Resources Act, 1999, the Cultural
Institutions Act, 1998 (Act No. 119 of 1998), the Development
Facilitation Act, 1995, and the National Parks Act, 1976 (Act No. 57 of
1976). It must also be aligned with provincial government planning and
development plans, regional planning and development plans and local
government planning and development plans (WHCA chapter 4,
sections 22 and 23). The procedure for the approval of the IMP is
described in section 25 of the WHCA.

The WHCA is a parallel regulatory instrument not intended to override or
replace existing legislation, such as the NHRA and the NEMA. The latter two
acts, therefore, remain as the pre-eminent pieces of conservation legislation.
When established, the VDWHS Management Authority (MA) will therefore
have to work with other authorities having jurisdiction over cultural heritage.

2.3 National Environmental Management Act, No. 107  of 1998

(NEMA)

NEMA (see RSA, 1998a) lists a wide range of activities that may not
commence without environmental authorisation from the consenting authority.
It requires that the potential impact on (a) the environment, (b) soclo-
economic conditions, and (c) the cultural heritage, of activities that require
authorisation or permission by law and which may significantly affect the
environment, must be considered, investigated and assessed prior to their
implementation and reported to the organ of state charged by law with
authorising, permitting, or otherwise allowing the implementation of an activity
(NEMA chapter 5, section 24[1]).

Specified activities (listed in a schedule of the E  IA regulations under
section 24[5] of NEMA) may not be undertaken in a g eographic area,



such as the VDWHS, protected by legislation or iden tified by any plan or

policy for the conservation of landscape or geologi cal features, or of
archaeological, palaeontological, architectural or cultural sites (RSA,
2004).

As far as geological heritage is concerned the main import of NEMA and
section 23 of the Environmental Conservation Act for the VDWHS as a
conservation area is that restrictions are placed on landowners and
developers in terms of development projects. NEMA empowers the provincial
governments to prohibit or control specified new land use activities in the
VDWHS and to require EIAs of such specified activities prior to their
commencement, and also to influence the content of the integrated
development plans (IDPs) and spatial planning decisions of local and district
municipalities. Section 23 of the Environmental Conservation Act empowers
the responsible authority in the provincial government to declare the whole or
any part of the VDWHS a Land Development Application, where any new land
development without an EIA or the prior approval of the responsible authority
may be prohibited.

2.4 Development Facilitation Act, No. 67 of 1995

Chapter 3 of the Development Facilitation Act (see RSA, 1995) provides for
the establishment of provincial Development Tribunals to consider land
development applications for planned residential and small-scale farming
developments (section 15). Provision is made in the WHCA for co-ordination,
where necessary, between the MA of the VDWHS and the Development
Tribunals. It is unlikely, though not impossible, that there will be many new
applications for such developments in the VDWHS.

2.5 Local Government: Municipal Structures Act, No. 117 of

1998
Section 84 of the Local Government: Municipal Structures Act (see RSA,
1998c) describes that the functions of a district municipality, as opposed to a
local municipality, include development of roads, bulk services and promotion
of tourism. Cross-boundary municipalities in Section 90 may or may not be an
issue in a World Heritage Site straddling two district and three local
municipalities and two provinces

2.6 Local Government: Municipal Systems Act, No. 32 of 2000

Cognisance has to be taken of the authority a municipality has in terms of
section 11(3) of the Local Government: Municipal Systems Act (see RSA,
2000) to adopt plans to promote developments, provide municipal services,
impose taxes and levies, and pass by-laws. Of particular interest are sections
23 to 37, describing municipal planning in co-operative government. The
adoption of a single integrated development plan (IDP) is the instrument
through which development priorities and funding are determined. IDPs can
have a beneficial impact on funding and services in areas where geological



conservation and tourism are undertaken. Sections 76 to 84 describe the
mechanisms of service provision.

This IMP must be aligned with provincial government planning and
development plans (the so-called PGDS — provincial growth and development
strategies), regional planning and development plans and local government
planning and development plans (IDPs).

Safety of tourists
How do we prevent mining just outside buffer zone?
Can we protect the bigger structure by means efopark?

3 Current situation with regard to Geology
Management in the VDWHS

It is necessary to determine what the current state of cultural heritage
management and conservation is as regulated by the authorities on the
international, national, provincial and municipal levels.

The different agencies currently involved in the management of the VDWHS
on the different levels have been identified and discussed in chapter 2:

Internationally the implementation of the World Heritage Convention,
including the management of World Heritage Sites, is overseen by the
World Heritage Committee of the United Nations Educational, Scientific
and Cultural Organization (UNESCO).

In terms of the WHCA World Heritage Sites in South Africa fall under the
jurisdiction of the national Department of Environmental Affairs and
Tourism (DEAT). However, in terms of section 43(1) of the WHCA the
Minister of Environmental Affairs and Tourism may delegate or assign his
powers in terms of the act to the Director-General of DEAT, an authority
(e.g. the MA of a World Heritage Site), a provincial government, a local
government, or an organ of state.

As far as cultural heritage is concerned a statutory body, the South African
Heritage Resources Agency (SAHRA), functioning under the auspices of
the national Department of Arts and Culture, was established by the NHRA
to co-ordinate the management of all cultural heritage resources included
in the national estate. A process has been started to declare the VDWHS
a National Heritage Site (NHS). SAHRA has direct jurisdiction on a
national basis over National Heritage Sites. SAHRA has offices and
provincial managers in Bloemfontein (Free State) and Mafikeng (North
West), but the Provincial Heritage Resources Agencies (PHRAS) of the
two provinces, who will be responsible for provincial heritage sites, are still
in the process of being formed.

The Minister of Environmental Affairs and Tourism has delegated certain
powers with regard to the VDWHS in terms of the WHCA to the
Department of Tourism, Environmental and Economic Affairs (DTEEA) in
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the Free State and the Department of Agriculture, Conservation and
Environment (DACE) in North West.

The VDWHS is located in the area of jurisdiction of two district
municipalities, Fezile Dabi (Sasolburg - Free State) and the Southern
District Municipality (Orkney - North West), and three local municipalities,
Ngwathe (Parys, Vredefort, Edenville, Koppies - Free State), Moghaka
(Kroonstad - Free State) and Potchefstroom (North West). These
municipalities are involved in cultural development in the VDWHS. If they
are deemed to have the necessary competence they may be given the
power to manage local heritage resources.

What have these authorities on the different levels done in terms of cultural
heritage management and conservation in the VDWHS?

UNESCO: UNESCO included the Vredefort Dome in the list of World
Heritage Sites in 2005, classified as a natural heritage site. This means
that, in terms of the WHCA the VDWHS must be managed in accordance
with the WHC and its operational guidelines.

DEAT: In 2005 DEAT issued draft regulations for the proper
administration of special nature reserves, national parks and World
Heritage Sites in terms of section 86 of the National Environmental
Management: Protected Areas Act, 2003 (Act No. 57 of 2003). These
regulations include restrictions on mining activities, tourism development,
the construction of or changes to buildings, and scientific research. They
also provide for the establishment of advisory committees by the MA and
for bringing management plans in line with development planning of
national, provincial, regional and local authorities (DEAT, 2005).

SAHRA: Before the VDWHS was declared a World Heritage Site SAHRA
commissioned the research which produced the first Vredefort Dome
Cultural Heritage Survey and Conservation Management Plan in 2004
(Bakker et al., 2004). This was the first step in compiling an inventory of
cultural heritage resources in the Dome and making recommendations
about the future CHM in the VDWHS. The provincial managers of SAHRA
in Bloemfontein and Mafikeng have started the process to get the VDWHS
declared a National Heritage Site. Such a declaration will place the CHRs
in the VDWHS under the jurisdiction of SAHRA and will be an important
development in their effective protection.

North West and Free State Provincial Governments: In the provincial
growth and development strategies (PDGSs) of the Free State and North
West for the period up to 2014 the VDWHS is mentioned, but it does not
yet feature particularly prominently. These PDGSs refer generically to the
promotion of cultural tourism and the development of heritage sites as
international tourism destinations. Both provincial governments have,
nevertheless, been active in the planning of the development and
management of the VDWHS.

DACE: The North West Provincial Government established a project office
at Venterskroon, with a manager and staff to initiate different types of
development projects in the VDWHS. The DACE in North West
commissioned the Strategic Environmental Assessment (SEA) project,
which included geological components. Mention should also be made
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here of the Sense of Place Study done as part of the SEA (Van Rensburg
et al., 2006).

DTEEA: The DTEEA in the Free State, in consultation with DEAT,
commissioned the Integrated Management Plan (IMP) project, which also
includes a geological component. The geological assessments in the SEA
and this Geological Management Plan as part of the IMP have produced
the research and documentation on which the relevant government
authorities will rely to make final decisions on the management of the
VDWHS.

References to the VDWHS in the IDP documents of the district and local
municipalities are at this stage in most cases rather cursory, but these
local authorities are well aware of both the potential of the VDWHS in
terms of tourism and economic development and the need to conserve its
geological resources.

What kinds of approvals are needed for activities and development in the
VDWHS? At this stage approvals are needed for:

Specified restricted activities in terms of the regulations under section 86
of the National Environmental Management: Protected Areas Act, 2003.
Activities governed by the EIA regulations under section 24 of NEMA,
1998.

Palaeontological and geological areas in the VDWHS covered by the
general protections of sections 33-38 of the NHRA. Formal protection
under sections 27-32 of the NHRA will take effect when the VDWHS is
declared a NHS.

3.1.1 Description of the geological process thatca  used the
formation of the structure

The exposure of rocks (outcrops) in the form ofemniscircle and standing upright
have intrigued scientists for centuries. Today #risngement of rocks is ascribed to
a geological miracle resulting in a geological stuwe called a dome. A dome refers
to the circular arrangement of rocks with the oldesks lying in the middle of the
structure and as one moves to the outside of theedbe rocks become progressively
younger — see map 1 (simplified geological mapadatiing the circular arrangement
of the rocks and showing the oldest granite coté wiogressively younger rocks of
the rim of the dome). The first geologist that ddsed this circular arrangement of
rocks was Stow in 1879 and he coined the name Yoeding when referring to this
arrangement of rocks in the Vredefort vicinity. Tirst reference to the term Dome
for the geological structure in the Vredefort amas made in a publication by
Molengraaff in 1891, after a brief visit by Molemdir and Draper who described the
structure as a “gigantic denuded dome or anticimot. In a later paper by
Molengraaff (1904) he used the term “anticlinal @oof Vredefort”. In their classic
memoir of 1925 Hall and Molengraaff adopted thent&fredefort Dome, which was
generally maintained even in modern literature.

Over the years scientists agreed that the ringdikecture of the Vredefort Dome was
caused by an immense explosion. The question wasavthe source of this explosion
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was and what caused it? The two possible mannengich this dome could have
formed are the following:

- One is the volcanogenic or endogenetic model whbee source of the
explosion causing this ring-like structure is sieghwithin the earth, i.e. a
form of deep-seated volcanic eruption.

The other one is the impact or exogenetic modelrgvlibe source of the
explosion came from outer space, i.e. an astemoxbmet colliding with the
earth.
During the years the focus has shifted from theaic model to the impact model
(figure 1) with the scale being tipped only duritige last decade of the previous
century.

Detail on the formation model is available in Reichand Gibson’s book: “Meteorite
Impact, the danger from space and South-Africa’sgyanémpact the Vredefort
Structure”, Chris van Rensburg Publications, 1995.

It is important to understand that the catastrapkated a shockwave that affected the
rocks on a local scale to produce shattercones;ciae and microdeformation
features. These rocks are now exposed in a unigyebecause of 2 billion years of
erosion that has removed the shallow levels ottheer. The Vredefort Structure thus
provides a structurally intact exposure of the bss®, below the crater floor, of a
very large astrobleme. Compared to other structtives/redefort Dome affords the
only mappable and restorable profile that illugsathe genesis and development of
an astrobleme during the very short period of tiafier impact (Brink. Bischoff,
Waanders and Schoch, 2005).

-
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Figure 1:
Obtain R Gibson’s figures from brochure

Unique rock types associated with the impact sunecare described below:
Shatter cones

Broken parts of “shatter cones,” or more corretttgken, curved striated surfaces
(full cones are found, but are extremely rare) @éspnt portions of impact shatter
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cones, such as those that will be formed when tiaks is broken with a hammer.
They depict the initial time of impact when the skavave created by impact moved
through the rocks.

Pseudotachyliteis the last signs to depict an impact from ouparce. The fine rock
powder that forms after the impact shock wave hessed is called pseudotachylite
(pseudo = looks like and tachylite = glass). Tbeposition of the pseudotachylite is
the same as the country rock and in the Vredetarcwire the largest amount of this
rock type is found. Together with the pseudotaithdpecial forms of quartz are also
observed under the microscope — they are stishavitecoesite, and they can only
form under high temperature and pressure - againdaration of a sudden impact.

Granophyre

An unusual crystalline and glassy igneous rock tmndue to the high temperatures
formed during the post shock period when the sheke has passed and the pressure
returns to normal to spontaneous melt the targek.rdn Vredefort the granophyre
occurs only as small dykes in the basement of theeel structure. The melt contains
rock fragments of all possible material in the area

Chocolate-tablet boudinage type brecciation

This type of brecciation within the chert layerattloccur in the Malmani Subgroup
dolomites of the Transvaal Supergroup “explodedhatstage when the shock wave,
created by the impact, mobilised amongst otherghhest fault surfaces. The stress
release from hydrostatic compressional conditiocued in three dimensions and
the result is seen as “exploded” chert clasts| stiowing a restorable spatial

relationship. The matrix of the breccia considtsnacrocrystalline chert, discolored

by a surface layer of oxides of iron and manganese.

Certain of the unique aspects of the Vredefort Doame highlighted for their
significance:
- It is the oldest astrobleme so far found on eatr#023 Ma).

It is the largest: crater diameter ~380 km.

The crater floor is formed by a discrete displaceinserface.

The Vredefort Dome provides a definitive exposuréhe rocks and structures

found on the floor of a large impact crater.

The Vredefort Dome provides the only coherent saabf the basement below

the floor of a large crater.

The Vredefort Dome was not deformed by any tectonssibsequent to its

formation, except for the Homestead Fault extensidhe southern sector.
(Brink. Bischoff, Waanders and Schoch, 2005).

3.1.2 Current available technical information (scie  ntific
publications)

According to Google Scholar there are at least g&&-reviewed articles pertaining
to the geology of the Vredefort Dome. A compreheadist of the current available
scientific publications is presented in Appendiarid 1a, including the following:
research papers published in scientific journals;
abstracts of the proceedings of geological congsess
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unpublished geological excursion guides used feldfivisits of particular
points of geological interest in the Vredefort Dgme

textbooks or chapters therein;

the technical papers submitted for the applicatibworld Heritage Status for
the Vredefort Dome;

the most recent geological map of the Vredefort Boamd supplemental
description of the map.

bibliography of the scientific literature up to 20(Reimold & Coney, 2001)

A valuable source is the comprehensive libraryhef Council of Geosciences, as well
as search engines such as Google Scholar.

The most comprehensive general publication on tieel&fort Structure is:

Meteorite Impact: The danger from Space and Souficals mega-impact the
Vredefort Structure by Reimold, WU and Gibson, Rithva chapter by A Pelser, M
Naude, K Balkwill. 2005. Chris van Rensburg Pulilmas (Pty) Limited. Appendix
2.

The most recent comprehensive and detailed mampeodftedefort Structure is:
Geology of the Vredefort Dome, Bischoff, AA and May JJ. 1999. Council for
Geoscience —Pretoria. 49p. Appendix 3.

3.1.3 Current management of Communication of Inform  ation and
Geotourism in the VDWHS

A very rudimentary information centre was put togetin a rented historical building
in Venterskroon (Figure 2). At this centre thedeling information about the
geological background is available:

rock samples

geological, birding and invasive species posters

reading material.

Informal publications, articles and documentarieste
A brochure compiled by R Gibson commissioned byRiee
State Government is very handy for generalistseavadlable in
English, Afrikaans and Sesotho.
DVD’s - where if available
Essence of a Land — a popular book with a chapi¢n® Vredefort Dome
Lookout points and private displays on some privateperties provide
visitors with information regarding the geology tbe Vredefort Dome, e.g.
Thabela Thabeng, Smilin Thru’

Informal tour operators provide a service to expieeinterested tourist to some of
the aspects of the VDWHS. This is facilitated tlylounformal arrangement made by
landowners. A potentially serious safety risk isasated with visits to old mine
tunnels and quarries.

Hiking routes that traverse across farms provideestnicted access without safety
precautions and little information to mine shatfts.
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National and international geological interest grouare guided by local
universities.

An international geological conference based in WBAVHS and including
field excursions in the area is being planned byngernational committee led
by the University of the Witwatersrand and Humbdlttiversity for August
2008.

3.1.4 Current management of research and samplingi  nthe
VDWHS

3.1.4.1 Research

An attempt was made to do a research survey ferdport but due to several reasons
it was not possible to publish a full list of onigg and future research in order to
respect the wishes of researchers who need to ¢erfggaesearch funding. It is
possible to give a list of the names of the forenSmith African researchers
pertaining to the geology of the Vredefort Domeednent years, namely:

Proff. A.A. Bisschoff* and F.B. Waanders*, drs. M.Brink* and M.S. Coetzee**
and associates, * School of Chemical and Minergjifigering and **School of
Environmental Sciences and Development, North-\Wastersity

Prof. R.L. Gibson and associates, Impact CrateRiegearch Group, School of
Geological Sciences, University of the Witwatersran

Prof. R. Hart, iThemba Labs? and Universty of thisdatersrand

Prof. S.A. de Waal and associates, Department ofd@g, University of Pretoria
Prof. Stevens, Department of Geology, Universitptdllenbosch

Proff. W. Colliston and M. Tredoux and associal@spartment of Geology,
University of the Free State

Internationally, Prof. W.U. Reimold (formerly of WgiUniversity, now at the
Humboldt-Universitat in Berlin) and Prof. U. Rillare active on joint projects with
Prof. R. Gibson.

3.1.4.2 Sampling

As can be seen from the publication record and rurabactive researchers, the
Vredefort Dome has been, and still is, the suljéattense geological scrutiny. Much
(but not all) of this geological investigation rées the taking of rock samples, either
by hammer or by drilling. Much of this sampling Heen done without regard for the
aesthetics of rock outcrops. An appeal has beer twacksearchers in recent years
and especially since the declaration of the VDWabl#mit damage wherever
possible and to preferably sample in less visildés showever, there is a need for the
development and enforcement of sampling protoauds possibly, the banning of
sampling at certain sites. A photographic catalagfustes will allow monitoring of
future research sampling. Unsightly sample taksghahe case of the taking of drill
cores at Otawjuarry (Fig. 3) can be ameliorated by insistingoooper motivation for
the number of samples needed, and the replacermt@ weathered ends of the cores
once the necessary analyses have been completeds(dagen done in the Kruger
Park).
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Figure 3: A display of destructive sample
taking in the pseudotachylite at the Otavi
quarry. Although this quarry is outside
the VDWHS the site would definitely
form part of a geopark if declared.

Enige kode van GVSA - Morris Viljoen, Geoconservaten Danie Barnato, Council
for Geoscience.

The fact remains that the number of scientistsiragusamples for study is
considerably smaller than the number of touriste wiay deface rock surfaces or
remove rock fragments merely on a whim, and whdike¢y to discard them shortly
thereafter.

3.1.5 Mining and rehabilitation

Gold mining

The discovery of gold in Johannesburg washed avtra VVredefort Dome when
similar gold bearing conglomerates where observethe main route between
Johannesburg and Bloemfontein and Kimberley.

The earliest recorded gold activity in the area s a Marais who applied for
permission to prospect for gold on the Transvatd sif the Vaal River from the
Volksraad in 1853. In 1869 Rooderand was proclaimedblic goldfield. This was
followed by gold mining on Kromdraai by Potchefsmo Exploration Syndicate in
1882. The Venterskroon goldfield was thought by sdmhave the potential to
become bigger than the Johannesburg and Barbestdfiedds discovered in the
1860’s.

The town of Venterskroon was established in 188ing leases for Rooderand and
Buffelskloof were registered between 1887 and 1888.

The Rooderand Main Reef Gold Mining Company anerltiie Rooderand Gold
Company operated in the area from 1899. Some addhg rivals from this are was
Trevor, Hjul and Lonngren.

The unique natural splendour of he Vredefort Domea avas manifested as early as
1904 when Hjul and von Blommenstein mentioned ‘thatgreen trees to be cut,
unless to be used on the farm for fencing purposmiitdings”.

The Amazon mine opened in 1910 on Rooderand. @eteen reefs were mined here
belonging to the Kimberley Formation of the CenRahnd Group of the
Witwatersrand Supergroup.

The Vaal River Company mined six reefs and clawvase bought by speculators and
sold in Europe and Britain at a profit.

The Great Western Mining Company reopened its nomeSlandslaagte and in the
Transvaal in 1930 and ceased operations in 1987 @fdducing 130 kg’s of gold.

(De Jager, 2005: 8-9, 11, 15-32; Reimold and Gip206A5: 242-243).
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Exploration trenches, ventholes, adits and shafés sktattered through the area
resembling the remains of the once very active gailting industry in the VDWHS.
The biggest activities were at Rooderand and Bskfebf in the North West
Province, and the Great Western Mine in the FraéeSGold mining activities in the
VDWHS area were stopped for quite some time now.

Granite Quarries
Quarrying of granite dimension stone (figure 4padtopped some while ago,
although some of the mined blocks are still foesal are sold.

Sand mining
There is however, also some sand mining activitigsently going on in the core and
buffer zone of the VDWHS - see figure 5.

Figure 4: Some of the granite blocks Figure 5:dSaming in the
at the Salvamento quarry with Leeukop Buffer zohthe VDWHS. Photograph
(Marlin quarry) in the background. taken on thé& Riiarch 2007.

At Leeukop (Marlin quarry) attempts were made toatglitate the quarry and the
dump of waste rock by painting the rock surface$ an oxidising agent staining the
surfaces. Utmost care should be taken in the clafittee rehabilitation methods used.
The faces of the granite quarries are prime sgethfee dimensional geological
research regarding pseudotachylite, one of the miegaures indicating the meteoritic
impact origin of the Vredefort Dome and should baserved as best as possible.

3.1.6 Infrastructure development affecting the geol  ogical set-up

Current road building activities including burrowipits are done indiscreetly.
No consideration is given to outcrops of geologfoatations, some of which
may be of very sensitive nature.

Figure 6: A newly developed burrow used
for development of infrastructure or road
building material.
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Game fences are erected and fire breaks are cotestrwithout knowledge of
the geological impact or prior consultation of gepsts who know the area
and will know what to look-out for.

3.1.7 Current management of soil and geomorphologic status

A good description of the soils of the VDWHS, dedvirom the land types (Memoirs
on the Agricultural Resources of South Africa Nd984), was given by the SEA, but
a proper interpretation of the soil analysis lagkshort interpretation of the soils is
therefore explained.

The soils of the Vredefort dome area are in cles@aation with the geology. Four
main land types are present. (Figure 7)

In the northern parts of the dome (Northwest Prowiside) land type Fal9a exists in
a rolling landscape. The associated geology ismiddoand chert of the Chuniespoort
Group. These soils have a medium wind and watempial due to the mainly sandy
top soils (clay content <10%) and therefore ovezigigican pose a problem.
Approximately half of the soils (Hutton) in thisid type have a good to marginal
agricultural potential, but the other soils arellsia(Mispah and Glenrosa). These
soils don’t have a swelling and shrinking poteraiadl therefore do not pose problems
for building or road construction and dust roadmteriance. This area consists
however of natural grassland with a plant compasitvhich is unique. Currently
large areas of this land type are cultivated.

The soils in land type Fb7(b) are heterogeneouis. ditea lies on the rolling
landscape south of the soils described above. dileeage more clayey and don't
have wind erosion problems. However, some soil laalrigh (less than 3000 ha
consisting of Bonheim and Arcadia soil forms) tmedium (Valsrivier and
Swartland) swelling and shrinking potential andré¢tiere need special precautions for
building or road construction. During rainy seasthese soils may pose a problem to
dust roads if not well maintained. Most of the saite shallow, but some areas near
the river are deep and have a good agriculturamiat. Large areas in this land type
are cultivated. In this area the grassland is atsque and overgrazing can cause the
area to degrade due to water erosion susceptibititihe soils like Bonheim, Arcadia,
Rensburg, Swartland and Valsrivier.

This land type lies in the mountainous area oMB&HS and the soils are very
heterogeneous varying in depth from bare rock tg deep. The associated geology
is quartzite (crests, scarps and middle slopesyhat®, slate and diabase on the foot
slopes and valley bottoms. Small areas (1000rhtje valley bottoms consist of
soils like Arcadia, Rensburg and Bonheim which havegh swelling and shrinking
potential and needs special foundation and roddihgiprecautions. Less than one
quarter of the area, mainly situated along theridanks and in the northern parts of
the land type, have slopes <12% and therefore sragll areas are suitable for crop
production. When well covered with vegetation tiriea does not have erosion
problems, but when exposed problems may occuraltheetsteep slopes. It is
therefore necessary not to allow any over grazirthis area.

The soils of the Ba38 land type are associated thélBasement Complex granite
and are very heterogeneous. The grassland indlagisaas known the “knitty
grassland” in the popular parlance, named aftegthgrite. The grassland is very
unique in specie composition and should be savefiifare generations.
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Unfortunately this area has large areas undervetilbn, because of the existence of
red coarse sand loam (Hutton) soils. The land typ#&uated in a rolling landscape. In
the lower lying areas soils of the Rensburg, Vaisrj Bonheim, Estcourt and
Swartland exist. These soils are susceptible temexbsion and overgrazing can be a
problem if not well managed. Because of the swglind shrinking character of the
abovementioned soils, buildings need special fotioig. Dust roads on the latter
soils in this area may pose a problem under hafficrconditions in the rainy
seasons.

Figure 7.
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Summary: The soils of the VDWHS don’t pose a probfer development of the
area. Only very small areas need special precautidre area has a small to medium
erosion potential, and does not special manageespecially when the soil is kept
under a good vegetation cover. When exposed, tstoer potential increases but not
to an alarming extent. Only small areas need spe@aagement for building
purposes and should be managed by the landowners.

3.1.8 Issues raised during public participation pro cess

The minutes of the Geology public participation tiregis attached Appendix 2. The
following list is a summary of issues that wereseal.

- Different tourist groups were identified who woulfgbtentially visit the
VDWHS: the professional geologist, internationalrtet with interest in
geology, general tourist, locals, educational gsoaipd the media.

The following information should be available toutists to the VDWHS:

brochures and booklets, audiovisuals, photos, pamorviews, display centre,
maps

Future geoparks concept to be explored and theeation with VDWHS and

associated geological sites of interest.

Identification of highly-sensitive geological oubps

Rehabilitation recommendations to be made to theA M3 management
authority

Soil type maps and recommendation on erosion pgatent

4 Geology Vision

In order to derive maximum input from public paig&tion the process was started
off by discussions with identified local land.owsgegovernmental figures, organised
group representatives and academics Followingritialipublic participation meeting
in Parys Town Hall where special effort was madenimlve farm workers, other
interest group meetings regarding the geologidalipevas then held (1) for Geology
Management on 13 February 2007 at Thwane Bush Céhgor the Management
Authority on 22 February 2007 at The

Coachouse Sectret Place and (3) for

Research Management and Promotion plan

on 21 February 2007 at Thwane Bush

Camp. The importance of the conservation

of the unique geology of the VDWHS and

understanding of this unique geology

ranging from the level of the layman to the

level of the scientist become evident from

the above interactions. Minutes of these

meetings are attached in Appendices 5.

Appendix 5 Astrid
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Figure 8: Participants at the Geological
Management Workshop, 13 February
2007.

4.1 Desired Geological Management

The unusual geological process - meteorite impaleat caused the Vredefort Dome
structure was the stimulus which prompted the $isisn with the collaboration and
support of South Africa’s provincial and nationalvgrnments, to apply for World
Heritage Status of the demarcated area of the YogdBome. It is therefore of
primary importance that the evidence of this geiclalgprocess, as preserved in the
rocks of the Vredefort Dome and vicinity, be resbkad to enable scientists, as well
as tourists and the local inhabitants to betterewstdnd what happened, not only in
the Vredefort Dome, but also the rippling effectshe impact event over the whole
world. It is the rocks of the Vredefort Dome, retiag the effects of the meteorite
impact, that provide scientists with research niatand the rocks and the landscape
expression (geomorphology) should therefore beepvesl and managed. The scenic
attraction of the mountain land of the VDWHS and Yfaal River running through it,
should be utilised as a tourist destination andadgortunity used to the benefit of
science education of tourists in the fields of geology, geo-diversity and geo-
conservation, but the impact on the resource shalstilbe managed.

4.1.1 Understanding the geological process which ca  used the
formation of the impact structure

From the first geological description of the VreméfDome and the first map drawn
of the area over a century ago, an effort was ni@dxplain the origin the Vredefort
Dome. The different models of the origin of the §éort Dome and their supporting
scientific material as it evolved through the dexsadnust be preserved. As a
management tool for the Management Authority thidence for the meteorite impact
theory, as well as the formation process of theaichgrater and results of the impact,
must be clearly documented and presented to theagament Authority and the
visitor. The format of this documentation must tsrefully considered: it should
contain a clear and simple formation model which ba electronically presented,
apart from any other visual displays and writtentemial. It should then also be
displayed and communicated to interested parties @lectronic material could then
be communicated at any centre in or outside (a&etiag material) the VDWHS.

4.1.2 Management of the communication of scientific information
regarding the VDWHS and geotourism in the VDWHS

4.1.2.1 Communication of scientific information to tourists and other
interested groups

Awareness of the geological heritage in and arabedVDWHS should be addressed

as a matter of urgency. Historic concepts (and omseptions) gave rise to local

confusion around the locality, size and complegityhe so-called Vredefort Dome as

a meteorite impact crater. Only part of the commeater structure is incorporated in
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the VDWHS. During the IMP process
AGES utilised available maps, DVD and
VCR documentaries, television
broadcasts, radio  broadcasts and
presentations to raise the level of
awareness of the local community on the
VDWHS. Schools were visited, and
scholars in the VDWHS area taken on
fieldtrips.

Figure 9: Scholars at the Mponeng School duringa@areness campaign about the
VDWHS
To inform and educate the local population in tieigard must be an ongoing process.
A major problem communicating the abstract conceptthe formation of the
Vredefort Dome as a meteorite impact crater (age, ®rosion and timeframe of
formation) lies in the language. Local people stohé educated and trained to
convey this geological information. As soon as yoderstand something, you realise
why you should conserve/preserve it!

A storyline concept is proposed where the tousstaken on a chronologic voyage
through the geological record of the Vredefort Doihavill start just like a story with
the opening: “A long time ago, there was only segecing this area and this is what
happened during that time. .... Then a huge rock fooer space, called an asteroid,
appears on the horizon ... and a description follotwwhat happened.” This should
be illustrated by simple line drawings to convefficlilt ideas. This story line should
start from a fixed point along the different routhsit could be taken through the
WHS and in a fixed order the different stops, whiee tourists can get out of their
vehicles, are described as the “story” unfoldssTiged not be very lengthy and could
be presented as an A4 pamphlet.

A simplified geological map should be compiled.

Various studies have identified aspects of theagpoto be unique in the VDWH and
the rest of the structure. These sites were idedtih consultation with the thematic
taskteam during the IMP process and it not intertdelde complete. The geological
sites are subdivided according to (see Map 2):

view sites for panoramic views to illustrate theesand arrangement of the

geological structure;

geological evidence of the meteorite impact asguesl in outcrops — shatter

cones and segments, pseudotachylite, etc.

different rock types — alkali granite, quartzitéc.e— representing the 3500

million years of geological history in this area.

goldmines

granite and other quarries

The geological sites of interest are further cfess$iaccording to those for tourists, for
geotourists, and for geoscientists — see AppendixVBat the site and outcrop
descriptions should look like is covered in thearmn branding in preparation by
African EPA, but the descriptions should be done dgaplogists who know the
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geology of the Vredefort Dome. The sites listedajppendix 7 are situated on
government land and road reserves and could beoausfirst.

The other sites that are situated on private laodldc only be developed after

consultation by the MA with landowners. The sitas either remain the property of

the landowner or be purchased from them by the@natigovernment. These sites can
only be included in any tourist guides after coteidn with the landowners. Another

possibility is to indicate the sites and adviseigis to remain within the servitude of

the roads — especially for view sites.

4.1.2.2 Geotourism

Expert tour guides should be identified for bothior@al and international tourists
with a specialised interest in the geology of th®WHS. Typically geology
personnel of the local universities.

Responsible behaviour at geological sites shoulcbibemunicated and displayed.

This should include:
Do not climb on outcrops or into trenched or mines
Never make graffiti or scratch marks at geologsitds of importance
Visits to Geological sites are at own risk
Permission must be obtained to visit sites
Visit sites with a guide or informed person- thidlvadd greatly to your
experience
Report vandalism or sample taking to the local Mgmaent Authority and
ground owner
Do not remove any samples
Use natural light and not flash for good photogsaph
Move carefully in mines so as not to make dustistudb the atmosphere
Treat the site with respect. It is part of our tage.

4.1.3 Management of Research and sampling in the VD  WHS

Technical (scientific) research related to geolaf@spects of the Vredefort Dome
should be promoted and supported in and aroun&EW&HS. In collaboration with
other scientific institutions such as the Counoil Geoscience’s, the Management
Authority should keep an up-to-date reference distll scientific publications and
congress proceedings pertaining to the geologheMredefort Dome and the greater
Vredefort Dome meteorite impact structure.

A scientific committee, that is a body of subjexperts, should be formed to assist
the MA regarding any uncertainties about reseanchsampling.

4.1.3.1 Research

Although the notion exists that all is known abthé geology of the Vredefort Dome,
it is a misconception. Research is continuing ae s aspects of the geology, and
new techniques will always open new doors for bedteveys and the major aspect of
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VDWHS, namely the formation of the impact cratecasmstantly being revised and
updated.

Institutions that want to be involved in reseanchhe VDWHS should apply for
permission at the MA, but will be free to do resdaon any aspect. The MA could
also compile a list of research topics such astifilesh by their customer satisfaction
surveys and their own identified needs. These rekaapics should be promoted and
research funding be budgeted for and made availabiestitutions or individuals as
per the management policy. Again, the reminderttigrounds for world heritage
status are the unique geological structure of trexlefort Dome.

Geological research is expensive and certain agslgan at this stage only be done
oversees. Appendix 8 contains a list of planneéaeh received from some of the
researchers of local universities to indicate @ research topics. It is important
that the research needs be addressed and apprptiesel MA.

It is in the case of a WHS also important to présbe results of research to the
visiting tourist and locals in the form of brochsirarticles, talks and books.

In summary the following areas of the wider geologgds attention:

- The identification of geological sites of interasteds to be updated and
expanded as it seems some areas are more denseled¢dhan others (a
possible indication of accessibility and proximityhis information should be
collected to enable the following information orcleaite: name and number
of point of interest, name and number of farm whiiie located, name and
contact details of landowner, detailed descriptsignificance rating of site,
location (GPS coordinates) of site, access routsitey accessibility of site,
state of conservation of site, ecological sensytivof site, other relevant
information. This information should be includeda database, which should
be updated at regular intervals.

The rating of sites with regard to sensitivity antérest to the full spectrum
from tourist and scientist.

The information in the database must be incorpdret® a GIS.

As recommended under the section on risk assessmeprocess of
comprehensive risk analysis, covering each indaddsite of geological
interest in the VDWHS, should be performed in cogjion with the
identification of sites and their ratings.

The mining history of the area should be documeated matter of urgency.
This is necessary as most of the information resid#h occupants of the
farms in the area where mining was conducted bativels. Oral testimonies
provide the only available information of certaierjpds in the history of the
mining in the area.

4.1.3.2 Sampling

The VDWHS relies upon its geological uniquenesstoain sustainable and any
sampling in the vicinity of identified geologicalewpoints, outcrops and historical
mining areas in and around the VDWHS should nadllmaved, except in extreme
cases of the promotion of the scientific understamadf the impact structure’s
formation. The request should then be accomparyeddomprehensive motivation
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why the samples can only be taken at the spedié¢sy. (refer to appendix 9) This
matter is of great importance and was raised t®fHEEA Free State since inception
of this work. Samples outside the identified sdesld be taken once permission has
been granted by the MA. A sampling request wilcbasidered by the MA according
to the procedures as described under 5.1.3.2.

4.1.4 Mining and rehabilitation

First of all, current mining practices (such asdsamning)

and prospecting practices should be investigated

immediately.

It is urgent that the DME investigate the old mgsites

and identify those that the MA need to be made feafe

organised tourism activities (refer to map 2). @#ites

with a safety threat or of a highly sensitive natorust be

secured against unauthorised entrance, also the

responsibility of the MA. Any dangerous prospecting

trenches, vent holes or adits should be fencedruff

clearly marked as per the guidelines of the Minealth

and Safety Act, by the MA.

The decision to make sites available for tourisivéies or

not must be done in consultation with the cultiniatoric,

archaeological and biodiversity guidelines, and ais

collaboration with the landowners.
Figure 10: Old prospecting trench
(approx 4 metres deep) at
Nooitgedacht. Note the sheer
sides.

No prospecting or mining licenses should be issudar the Vredefort Dome
World Heritage Site and the sites of importance lied in appendix 6 and
indicated on map 2.

A comprehensive study of the history of the goldnite, diamond and copper mining
activities in the Vredefort Dome is advised.

Rehabilitation of gold, granite and sand mining@sibteed to be done in close
consultation with scientific experts as rocks asthsites often provide scientific
information. The mining and processing activiti€historic goldmines should be
preserved under SAHRA's auspices.

Urgent environmental rehabilitation is recommendethe following goldmining
sites: M7 (Map 2) and figure 11.

At the granite quarries the world-renowned pseuttotliite, inclusions therein, and
granitic rock type variation are exposed. This $thde taken in consideration when
and where rehabilitation is considered. The remaigjuarried granite blocks, some
in excess of 40 tons, should be classified by Vi@tleesearchers for their academic
interest and conserved for controlled sampling. f#s¢ could be made available to
the infrastructure development and manufacturiitgatives identified by the MA.
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Any sand mining or other surface scarring initieiysuch as burrowing for road
building purposes or infrastructure developmenusth be stopped and rehabilitated.
Rehabilitation should be conducted with full ElAtsprevent current practices to
merely fill in burrowing pit or mining trenches akable in the vicinity of the site.

Figure 11: Map M7 —Great Western Mine.

Figure 12: Abandoned granite
quarry.

4.1.5 Infrastructure development affecting the Geol  ogical set-up

Current borrow pit activities should be investighimmediately. A complete EIA
should be conducted and presented to the MA to acenpith the IMP guidelines for
any road building, burrowing pits, game fencingg foreaks and building plans. In
addition to the EIA process the VDWHS MA should aiop a specialist committee to
review any EIA to ensure that the geological séreséspects are considered to the
highest level.

4.1.6 Current management of soil and geomorphologic status

From an environmental viewpoint the roads with ghhiraffic potential should be
tarred to prevent erosion and degradation of tre chads especially during the rainy
season.

Should there be a need for excavations for buildingoad construction purposes in
the mountainous area (central area), the excawsltgzes should be stabilized to
prevent erosion and falling rocks. When excavatemesneeded for building purposes
the management authority should be notified.

Large buildings need special foundation survetifated on the Arcadia, Rensburg,
Willowbrook, Bonheim, Swartland and Valsrivier soivith high clay contents (>
35%).

The precious character of the grassland in ther tnatendaries of the dome should be
emphasised (land types Fb7, Fal9 and Ba38) andsnspécial conservation
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treatment. The proposed management and agricufiatahtial of the soils of the area
is extensively described in the Biodiversity andiégltural Management Plan

5 Implementation

5.1 Controls

The MA should include an in-house geologist who désorough knowledge of the
geology of the Vredefort Dome or a scientific cortiee should be appointed to assist
the MA in any matters regarding geological aspegtséch will include matters such

as road building or tarring of roads, any infrastowe development and so forth.

5.1.1 Understanding the Geological process whichca  used the
formation of the impact structure

An electronic model of the development of the meteampact structure should be
developed and this has to be available as an isftomeducation tool at the
proposed information centre(s). The storyline o ttlevelopment of the impact
structure in the form of a pamphlet should supplentiee electronic model.

5.1.2 Controls of information communication and geo tourism in
the VDWHS

Once models are developed for the information esndépecial effort must be made to
introduce local people to these.

The MA should ensure that the list of geologicaling® of interest and the
classification thereof is updated within one ye&raheir appointment and revised at
least once per year thereafter.

The MA should take note of the possible introduttad geoparks in South Africa.
The role of the VDWHS as part of a greater geomargeoparks could add value to
the WHS. Such geoparks could include, for instatheegold mines and associated
activities of Johannesburg-Carletonville-Klerksdotpgether with the Vredefort
Dome area, or the VDWHS and the Cradle of Humankmetuding the caves in the
dolomitic areas between the VDWHS and Sterkfotewes, etc.

The specialist training of local tour guides witicfis on the natural sciences, that is

geology, botany and zoology, should be prioritiséd.background in cultural-
historical aspects must also be considered.
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5.1.3 Controls on research and sampling in the VDWH S

5.1.3.1 Research

Published research results must be analysed oyeardy an in-house geologist (part
of the MA) or the appointed scientific committeenyAchanges to the model of
formation of the structure should be presentedi¢oMA, and, if necessary, proposed
changes in the current model should be updatedllireducational/information
material for future communication.

Copies of research material such as aerial phgtbgrasatellite images, publications,
and reports must be collected and kept safe byMAeat one of the information

centres. Samples taken from the demarcated WHSIdshmu kept at one of the
information centres or at approved institutiondprindividuals (universities, private
collections, etc). This must be done accordingrac@dure adopted by the MA e.g.
ISO 14001.

Annual progress reports from anyone working in #inea, and recommend anyone
working on adjacent areas to be politely requestekeep MA informed. Maybe a
annual report back. Obviously, this is easieréf MA is providing financial support.

5.1.3.2 Sampling

No sampling to be done in identified geologicatsitited in Map 2 as geological
viewpoints, outcrops, historical mines and quarri@ead this together with 4.1.3.2.

The prescribed sampling request form (appendih®yksl be completed and handed
in at the MA who will process the application amed it to the scientific committee
to evaluate and give permission if applicable. &pplication form for sampling for
research purposes should include the following:
- A short motivation for the research project
Locality of sampling
Manner of sampling and where on the outcrop
How many samples and the size of the samples
Where the samples will be kept
Will the sampled material be available for any otluture research
- Status of the researcher(s) making the application
No permanent markings will be allowed on any oytsro

No sampling to be allowed by the public. Souvehoaght at the information centres
should have certificates authenticating the orgjithe rock souvenirs.

5.1.4 Mining and rehabilitation

The following need urgent attention:
Any sand mining or other surface scarring initiaf\should be stopped
immediately and rehabilitated. Rehabilitation skidoé conducted with full
EIA’s.
Current mining practices should be investigated adiately.
Tourism sites to be made safe using proceduresdead\by the DME.
Organised access of these sites to tour guidesneds: described and
controlled by the MA.
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All other sites must be secured against unauthbes¢rance.
Any dangerous prospecting trenches, vent holesglits should be fenced off
and clearly marked as per the guidelines of theellidealth and Safety Act.

A comprehensive study of the history of the gol@nife and copper mining activities
in the VDWHS is advised. This could also includeted mining activities in the
direct environment of the WHS.

Rehabilitation of gold, granite and sand miningsiheed to be done as advised under
4.1.5.

Granite blocks should be classified by geologistglved in research in the
Vredefort Dome, for possible academic interest@mservation. All other blocks
should be conserved for controlled sampling aghpeMA guidelines.

5.1.5 Infrastructure development affecting the Geol  ogical set-up

Current burrowing pit activities should be inveatigd immediately. A complete EIA
should be conducted and presented to the MA to acenpith the IMP guidelines for
any road building, burrowing pits, game fencingg foreaks and building plans. In
addition to the EIA process the VDWHS MA should aiop an in-house geologist or
a specialist committelamiliar with the Vredefort geology to review all EIA’s to
ensure the geological sensitive aspects are corside the highest level.

5.1.6 Current management of soil and geomorphologic status

It is necessary to prevent overgrazing in the drespection of all the farms by the
management authority once in a 5 year cycle mayemtdarge scale problems.
Inspection from satellite images every second gaaridentify problem areas and
these landowners should be notified in order fentho stay within the prescribed
grazing capacities. A full description of the biaglisity and agriculture of the
VDWHS is given in the Biodiversity and Agriculturlanagement Plan.

Because of the visibility along road sides it o#l easy to visualize problems. Should
erosion occur, precautionary measurements shouiakle@ under the supervision of
an expert.

It is in the owners best interest to conduct a&edlysis on soils with a high clay
content (>35%) when building is planned.

5.2 Priority list of urgent work to be done

The proposed sites and actions are listed belovwsamet of these items have been
discussed and are being addressed by the Interimadiéanent Office:

Investigation of sand mining and their rehabilatplans.
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Coordinates and descriptions of all the identiéds with photographs of the
sites and outcrops to illustrate the status oftte#outcrop to be able to
monitor the site in future, e.g. to determine possdamage.

Write up of the mining history of the Vredefort Dem

Classify quarried granite blocks. Representativesn fat least two tertiary
institutions.

Borrowing pits investigation and recommendation.

Conservation and replication of Geology/Archeol®gtroglyphs on
Granophire at Daskop- Dr van Coller 0834083085/G92221
o Fencing

0 Replication of petroglyphs
o Training and utilising local farmworker
to provide tourism service

Safety and access to limited Goldmine adits andila¢ion shafts at
Rooderand-Ds Haggard 0828294238 and any othersedi®y tourism
activities e.g. hiking routes.

o Fencingin

o Closure
o DME recommendations
0

Environmental cleanup and protection of contamiaslimes at the Great
Western Mine at Elandslaagte-Mr Erasmus 0569310952

0 Retension walls

0 Settling pans
o Cleanup

Protection against illegal sampling of identifietks
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0 Signposts displayed at access points into sensitigs informing
entrants of the fact that it is a WHS and thatrémaoval of samples is
illegal.

The demarcated WHS and Buffer zone as well asdénatified points of
geological interest should be communicated to DMital and District
Municipalities and Provincial Departments.

i

Parking areas and walking trails to quarries tadrstructed.

Making moulds if the originals cannot be obtainédunique shattercones in
individual and university possession.

o HAlbat
o Jvd Merwe
o B Bischoff

Conservation of stromatolites in the satellite.site
o Fencein 3 Ha.

32



6 Checking

Once the guidelines are accepted by the MA, effedtinctioning of the system and
the efficient meeting of targets and objectivesdse® be checked through internal
and external auditing as required by the adoptethgement system (1ISO 14000).

A system for the reporting of nonconformities o tmanagement system needs to be
in place. Corrective actions must be documented angdlemented as per
requirements.

The geological sites and outcrops listed in Appeiedand Map 2 should be visited on
a monthly basis to keep track of any possible visma

7 Geology Management Review

Authority review (monthly for monitoring data, arally for trends, five years for
management system as a whole) must be conductedwdfich the cycle is repeated
with continual improvement as ultimate aim.

8 Geological risk analysis

It is inevitable to conduct a comprehensive ris&lgsis, covering each individual site
of geological interest in the VDWHS through sitepections and evaluations. The list
provided is merely an indication of the generdtgipertaining to the sites of interest
in the Vredefort Dome WHS.

Issues in the Geological Management Plan which pwse a threat to human health
or financial prosperity of the VDWHS are listedde&land rated on a risk matrix.

Tour guides operating without proper qualificatioB8-Medium hazard, with
legal fines and complaints from community, H7-Higiguency of occurrence
potential. 10.

Hiking routes providing access to unsafe conditiimies, ety C5-critical
hazard with potential of a fatality if someone sadlown a mine shaft or quarry
or contract diseases in mines, J5 frequency ifiniceeased tourism potential
is taken into account. 10.

Geological samples being removed from the VDWHS:- legal fines if a
uniqgue sample is removed or outcrop damaged, Hjufacy for possibility of
event happening more than once a year. 10.

Environmental contamination from mines and quarri€3-Legal fines and
community complaints, H7 frequency coinciding maith rainy season. 10.
Mining licence granted in VDWHS are@5- loose UNESCO WHS status, J5
frequency possible. 10.

Development of structures on geological outcropsidentified places of
special interesE3- legal fines, H7 frequency. 10.
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Rare geological outcrops being destroyed and bubgdroad shoulders
affected by road upgrading3- legal fines, H7 frequency. 10.

Geological outcrops being destroyed by storms dmod§. F2-minimal, H7
frequency. 9.

9 Resources needed to implement Geology
Management Plan

The full complement of a Management or Quality Mgaraent system needs to be
appointed to ensure the Management plan gets ehacte

A strong geological input in the form of a geolddiamiliar with the Vredefort
geologyneeds to form part of the MA. This person couldebeployed by the MA
with a research component as part of her/his OPDRA&E could in collaboration
with a university be a researcher employed at thieeusity.

A group or body of subject matter experts, i.e. shentific committee consisting of

geologists with experience in Vredefort Dome geplogeeds to be appointed to
review EIA’s and any MA decision affecting the Gagical Heritage.
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