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GLOSSARY OF TERMS

List of Abbreviations

AMD: Acid Mine Drainage

AQA: Air Quality Act

ASAPA: Association of South African Professional Archaeologists
BOD: Biological Oxygen Demand

CBD: Central Business District

CGS: Council of Geoscience

CMP: (Conservation) Management Plan

CO: Carbon Monoxide

COD: Chemical Oxygen Demand

CoHWHS: Cradle of Humankind World Heritage Site

CRDP: Comprehensive Rural Development Programme

DAFF: Department of Agriculture, Forestry and Fisheries

DEA: Department of Environgreital Affairs

DIEM: Department of Integrated Environmental Management
DLA: Department of Lamd Affairs

DMA: District Manageament Authority

DMR: Department of Mineral apd Resouices

DWA: Departmentef Water Affairs

EC: Electrical Canductivity

ECA: Environmental Conservation Act

EIA: Environmental Impact Ass@ssment

EMF: Environmental Management Framework

EMP: Environmental Managemeni Plan

ENPAT: Environmental Potential Ailas

GAPA: Gauteng Potential Atlas

GDACE: Gauteng Department of Agriculture, Conservation and the Environment
GDARD: Gauteng Department of Agriculture and Rural Development
HIA: Heritage Impact Assessment

ICLEL: International Council for Local Environmental Initiatives
IDP: Integrated Development Plan

IUCN: International Union for Conservation of Nature

KTPS: Krugersdorp Town Planning Scheme

LAB: Local Action for Biodiversity

MAP: Mean Annual Precipitation

MCLM: Mogale City Local Municipality

MEC: Member of Executive Council

NEMA: National Environmental Management Act

MOGALE CITY LOCAL MUNICIPALITY prepared by: SIVEST

Final Environmental Management Framework

Revision No.4

15 July 2011

Page 8

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx



NHBRC: National Home Builders Registration Council

NHRA: National Heritage Resources Act

NNR: National Nuclear Regulator

NOx: Oxides of Nitrogen

NSBA: National Spatial Biodiversity Assessment

NWRS: National Water Resource Strategy

Os: Ozone

PHRAG: Gauteng Provincial Heritage Resources Authority
PUATPS: Peri-Urban Areas Town Planning Scheme

ROD: Record of Decision

SAHRA: South African Heritage Resources Agency
SANBI: South African National Biodiversity Institute
SANS: South African National Standards

SEF: Strategic Environmental Focus

SEMP: Strategic Environmental Management Plan

SDF: Spatial Development Framework

SOz Sulphur Dioxide

SoER: State of the Enviroiment Report

UNESCO: United Nations E@tcational, Scientific and Culiral Organisation
WRDM: West Rand RiStrict Munigipality

WUA: Water Use’s.Association

ZAR: Zuid Afrikaamsche Republiek

ZES: Zanokuhle Eayironmental’ Services
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Glossary

Agricultural Potential: The possibility for land to be used for agricultural purposes based on
various aspects such as soil and land type.

Agricultural Zone: An area dominated agricultural landuses, which includes the cultivation of
crops as well as the breeding or raising of livestock and game animals.

Alien Species: Animals and plants invading and becoming established in areas where they do
not normally occur.

Aquifer: A bounded underground accumulation of water in certain types of geological formations.

Basic Water Supply: The prescribed minimum standard of water supply services necessary for a
reliable supply of sufficient quantity and quality of water to households, including informal
households, to support life and personalhygiene.

Basic sanitation: The prescribetminimum standard of services necessary for the safe, hygienic
and adequate collection, remeyal, disp8sal and puiification of human excreta, domestic waste
water and sewage from households, inctudinginformal households,

Biodiversity: A measure of. the nupmberf@ne, relative abundance of biological species. The
variability among living organisms from, all sources including, inter alia, terrestrial, marine, and
other aquatic ecosystems and the ec®logical complexes of whi¢h they are part; this includes
diversity within species, between species, and of ecosystems.

Biome: A major biotic unit consisting of glanht and animal communities having similarities in form
and environmental conditions, but not including the abiotic portion of the environment.

Climate: The average weather conditions which are characteristic of a particular region and
prevail over a long period of type.

Conservation: The management of the biosphere so that it may yield the greatest sustainable
benefit to present generations while maintaining its potential to meet the needs and aspirations of
future generations. The wise use of natural resources to prevent loss of ecosystem function and
integrity.

Ecosystem: Organisms together with their abiotic environment, forming an interacting system,
inhabiting an identifiable space.
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Environment: NEMA defines “environment” as “the surroundings within which humans exist and
that are made up of the land, water and atmosphere of the earth; micro-organisms, plant and
animal life; any ... interrelationships among and between them and the physical, chemical
aesthetic and cultural properties and conditions that influence human health and well-being”.

Environmental Impact: The degree of change in an environment resulting from the effect of an
activity on the environment, whether desirable or undesirable. Impacts include both the direct or
indirect consequences of an activity.

Environmental Impact Assessment: A systematic process of identifying, assessing and
reporting environmental impacts associated with an activity and includes basic assessment and

S&EIR.

Environmental Management: Making sure that environmental concerns are included at all
stages of development, ensuring sustainable development.

Environmental Management Plan: # d@aally binding,working document, which stipulates
environmental and socio-economi€, mitigation measures”that must be implemented by several
responsible parties throughout the“duration of the proposed pigject.

Fauna: The animal life of a region.

Flora: The plant life of a region.

Habitat: The normal abode or locality of alliving organism defined*by the set of physical, chemical
and biological features.

Heritage: Any place or object of cultufalisignificamce” which is protected under the National
Heritage Resource Act, 1999 (Act No. 25 of 1999).

Hydric soil: Soil that in its undrained condition is saturated or flooded long enough during the
growing season to develop anaerobic conditions favouring growth and regeneration of
hydrophytic vegetation. These soils are found in wetlands.

Industrial Zone: An area dominated by commercial and manufacturing landuses.

Geology: The structure and composition of the earth.

Grasslands: Areas covered by grass with some trees, but differing from savanna woodlands by
being generally cooler and drier.
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Ground water: Water that is located below the ground surface.

Landscape Character: A description of the visual quality of a landscape which is influenced by
the level of change from a completely natural setting and the evidence of human transformation
such as built infrastructure.

Low density development: A development with a low number of dwellings per unit area.
Mining Zone: An area dominated by mining operations and activities.

Natural heritage: Natural features consisting of physical and biological formations, which are of
outstanding universal value from an aesthetic or scientific point of view.

Natural Zone: An area characterised by limited human influence where the natural processes are
largely intact and which is usually dominated by native plants and animals.

Policy: A government document, which sets qut guidelines for decision-making and action. In a
democratic environment, it is the produét,ofgovernmentyand specialist involvement in a
consultative process with commuiities and helps to set priorities and allocate resources.

Rare and endangered specties: Specigspwhich have naturallyesynall populations, and species,
which have been reduced to'small (oftendinstable)gpirlations by*man's activities.

Riparian: Areas adjacent toWater ordifluenced By free water asseeiated with streams or rivers
on geological surfaces occupying the lowestposilionon a watershéd.

Red Data species: All those speciessincluded in the categories of endangered, vulnerable or
rare, as defined by the International Wnion f@r thes€dnservation of Nature and Natural Resources.

Reduction: Reduction in capacity of the vegetation or soil to support life, through damage to
physical, chemical or biological properties. Reduction of resource potential by one or a
combination of processes acting on the land, such as: soil erosion by wind and/or water;
deterioration of the physical, chemical and biological or economic properties of soil; and long-term
loss of natural vegetation.

Rural Zone: A sparsely populated area which is not located within a city or town and is
characterised by agriculture, vegetation and open spaces.

Savanna: Arid to semi-arid area supporting a mix of grass, trees and shrubs, the proportions of
each varying with rainfall, soil type and other physical factors.
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Small scale development: A development with a light footprint / small extent relative to the
natural environment, which will not result in massive clearing or destruction of habitat.

Socio-economic environment: The part of the environment that is linked to human activities for
example; social, economic, cultural and political activities. Themes that form part of the socio-
economic environment are the economy, health, education, safety and security as well as
environmental governance.

Surface Water: Water which is located above the ground.

Sustainable development: Providing for the needs of the present without impairing the ability of
future generations to meet their own needs.

Sustainable rural development: The establishment and maintenance of stable rural
communities that attract and retain skilled people and contribute to growth and development.

Topography: The physical surface feater@siafithe eartiwiich include all natural and man made
features.

Urban edge: A demarcated lii@varound an, urban aréa in order tomanage, direct and control the
outer limits of development and establishga limit beyondwhieh urban development is not
permitted.

Urban sprawl: Unplanned and uncontroilied urkan‘development Wiich spreads into areas
surrounding a city.

Urban Zone: A built up and populatedsereamwhich jssebaracteristic of cities and towns.

Veld: South African term for natural vegetation, usually grassland, typically containing scattered
shrubs or trees.

Wetlands: Areas of land that are periodically or permanently waterlogged for a sufficient period
of time to sustain aquatic processes and biological activity adapted to the wet environment.
Wetlands include vleis, bogs, mires, swamps, marshes, dolomitic eyes and pans.

World Heritage Site: Architectural works, works of monumental sculpture and painting, elements
or structures of an archaeological nature, inscriptions, cave dwellings and combinations of
features, which are of outstanding universal value from the point of view of history, art or science.
The protection of world heritage sites is the duty of the international community as a whole.
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MOGALE CITY

FINAL ENVIRONMENTAL MANAGEMENT FRAMEWORK

1 INTRODUCTION

SIVEST Environmental Division has been appointed to undertake a review of the Mogale City
Local Municipality’s (MCLM) existing Environmental Management Framework (EMF). The EMF
was created to support decision making in order to ensure protection of the natural resource base
within the MCLM. The current EMF was compiled in 2003 (conducted by SEF) and it is envisaged
that this report will be revised based on new information available as well as researching some
additional information, where applicable.

The current EMF has identified priority @eas around jwhich this particular study is centered. The
project team has approached thes&areas in a holistic mantenin order to ensure that the planning
and environmental issues are no¥resolved separately but sirategically as a whole. The project
has drawn strongly on the iaformation ineluded inithe recently cempleted Spatial Development
Framework (SDF) and the Iniegrated DeyelopmeniPlan (IPP) 2009{10.

The review process has been conducted in linegwith”Guideline 87 Environmental Management
Frameworks in support of the EIA reguiefions, 2005. These guitelines were created to ensure
that EMF documents comply with the National Enwronmental Management Act, 1988 (Act No.
107 of 1998) and to assist consultants with compilatiohs of EMF documents. In addition the report
has been compiled in line with the newly premulgatedhEMF Regulations (2010).

The EMF is a decision support tool that streamlines decision making for authorities in order to
ensure that sensitive areas identified are managed and maintained in an environmentally
sustainable manner. The importance of the sustainable development and planning of this area is
critical to the success both in terms of future economic development of the area but also for the
conservation of the unique biodiversity of the area.

The MCLM falls within the West Rand District Municipality and is located on the western border of
Gauteng, adjoining the City of Johannesburg and the North West Province at 1740 masl). The
area of jurisdiction is approximately 110 000 ha.

An EMF is currently being compiled for the Cradle of Humankind World Heritage Site (CoHWHS).
The study area for this EMF stretches beyond the boundaries of the CoHWHS and includes the
proposed buffer. This is an area of overlap for both EMF studies and has been accommodated
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accordingly. The original buffer zone has been reconsidered and has changed accordingly. Only
a small portion of the MCLM falls with the current proposed buffer which relates solely to the
dolomite which has been identified as a priority for the Cradle.

The study area is illustrated below in Map 1.

NORTH WEST
PROVINCE

\

©
Map 1: Mogale City EMF Study Ar§A H B

* Please note that all maps included in this document have been printed in A3 size and are
included in Appendix 3.

2 LEGAL CONTEXT

Section 24 (3) of the National Environmental Management Act, 1998 (Act No. 107 of 1998), as
amended, allows the relevant officer (Minister or MEC) to compile a document which highlights
the various biophysical and social issues of a specific area, preferably spatially, in a way which
will assist with decision making. This being the basis for an EMF.
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This EMF is compiled in terms of Regulation 3 of the New (18 June 2010) NEMA EMF
Regulations (No. R 547, in Government Gazette No. 33306)

In addition to this legislation, this section highlights the relevance of various other pieces of
legislation to the EMF.

2.1 The Constitution of South Africa (Act No. 108 of 1996)

Chapter 2 of the Constitution, the supreme law of South Africa, states that everyone has the right
“to have the environment protected through reasonable legislative and other measures that
promote conservation and secure ecologically sustainable development and the use of natural
resources, while promoting justifiable economic and social development”.

The core of an EMF is to identify sensitiveqaredas and ensure that these are managed and
preserved in an ecological and sustaigable anner; Wwiich is the ultimate aim of this EMF.

2.2 National Environmeiital Management ACtpiogs-(Aet No. 107 of 1998)

Table 1: NEMA references to EMFs

Act Extract Relevance
NEMA - Section | (2) The Minister, or an MEE€ with the | This section relates to delisting
24 concurrence of the Minister, may identify- | as described in section 24(2)

(a) activities whichf'may =aot commence
without environmental authorisation from
the competent authority; (b) geographical
areas based on environmental attributes,
and as specified in spatial development
tools adopted in the prescribed manner
by the environmental authority, in which
specified activities may not commence
without environmental authorisation from
the competent authority; (c) geographical
areas based on environmental attributes,
and specified in spatial development tools
adopted in the prescribed manner by the

environmental  authority, in  which

a-b and the delisting of
activities as per section
24(2)d. Delisting of activities
will happen in areas where
environmental
low and to allow officials to
provide service delivery
timeously. Delisting is unlikely
to be possible due to the
promulgation of the 2010
NEMA regulations which have
attempted to negate the need
for this activity.

concerns are
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Act

Extract

Relevance

specified activities may be excluded from
authorisation by the competent authority;
(d) activities contemplated in paragraphs
(@) and (b) that may commence without
an environmental authorisation, but that
must comply with prescribed norms or
standards: Provided that where an activity
falls under the jurisdiction of another
Minister or MEC, a decision in respect of
paragraphs (a) to (d) must be taken after
consultation with such other Minister or
MEC.

24 (3) The Minister, or an MEC with the
concurrence of the Minister, may compile
information and maps that, specify the
attributes of the, ematenment in’ paritcular
geographical®,* areas,
sensitivity, "€xtent, interrelationship aae
significaliCe of suchiattributes which must
be takei. into account by evety eompetent
authorjty.

including " Ssthag

The section highlights the
activity of compiling a spatial
tool to assist with planning and
decision making i.e. an EMF. It
is the legislation under which
this document is compiled.

(4) Procedures_ for themminvegstigation,
assessment and Jeommunication of the
potential gonsequefices orflimpacts of
activities on thg_environment® (b) raust
include, with réspectito everyfapplication
for an environmentall authorisation and
where applicable- (vi) consideration of
environmental attributes identified in the
compilation of information and maps
contemplated in subsection (3);

Jhe Act makes reference to
EMF documents being used to
compile and supplement other
environmental documents
such as EIA’s etc. This will be
the role of the EMF.

All development applications need to be considered in terms of the NEMA EIA regulations

published on the 18"™ of June 2010. These regulations determine which activities require an
Environmental Impact Assessment.

The MCLM and provincial and national authorities responsible for authorising current as well as
any proposed activities within the municipal area have a responsibility to ensure that those
activities conform to the principles of NEMA. Proponents of such activities are obliged to take
actions to prevent pollution or degradation of the environment in terms of Section 28 of NEMA.
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Any activities which take place around, or which have the potential to affect wetlands etc must
comply with the principles of NEMA and the NEMA regulations, as assessed below.

2.3 Guideline 6: Environmental Management Frameworks

Guidelines of the Environmental Management Framework in support of the EIA Regulations,
2006, state that EMF’s are used to facilitate the compilation and consideration of applications for
environmental authorization. Although these regulations were promulgated in 2006, they still
remain relevant to the EMF process. In this regard:

= EMF’s provide applicants with an early indication of the areas in which it would be
potentially appropriate to undertake an activity;

= Co-operative governance is facilitated through the identification of different regulatory
responsibilities and recommending mechanisms for addressing the needs of the relevant
authorities; and

=  The competent authority has,mfarmation whichwilk guide decision-making.

The guiding principles for an EMF are as,fellows:

*» The EMF should be Elistomized fo the context'ofthe area;

= The EMF should beUndertaken with reference to environmeital goals and priorities;

= The EMF should enéotirage Sustainable deveiopment;

*» The scope of the EMF should proyide assistance to all jevel and types of environmental
and planning-decision making in that area;

* The EMF should place specifiesfocus on the issue and information that matter in decision
making in the area;

= Ecological, social, health and other aspects that are relevant in the area should e
reflected in the EMF;

= The EMF should be clear and easy to understand;

= The process of developing the EMF should provide for an appropriate level of public
participation; and

» The process of developing the EMF should be carried out fairly, impartially and
professionally, having regard to legal and policy requirements as well as guidelines
applicable to the area.

This EMF has been compiled in order to comply with these guidelines and to ensure that the final
product is in line with the legislative requirements.
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2.4 Regulation 4 of New (18 June 2010) NEMA EMF Regulations

Regulation 4 of the New (18 June 2010) NEMA regulations allows for the MEC or Minister to
initiate the compilation of an EMF. This regulation supplements the Guideline document and
assists the author with guidelines for information to be included in an EMF document.

Table 2 indicates sections of the report that have addressed some of the requirements of an EMF
as outlined in regulation 4 of the New (18 June 2010) NEMA EMF Regulations (No. R 547, in
Government Gazette No. 33306)
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Table 2: EMF requirements as per regulation 4 of NEMA (18 June 2010)

An EMF must:

Reference in this report

Identify by way of a map or otherwise the geographical area to
which it applies

Section 1 of EMF

Specify the attributes of the environment in the area, including
the sensitivity, extent, interrelationship and significance of
those attributes

Section 6 & 9 of EMF

Identify any parts in the area to which those attributes relate

Section 9 of EMF

State the conservation status of the area and in those parts

Section 9 (Biodiversity) of EMF

State the environmental management priorities of the area

Section 11 & 13

Indicate the kind of developments or land uses that would have | Section 13
a significant impact on those attributes and those that would

not

Indicate the kind of development or land uses that would be | Section 13
undesirable in the area or in specific parts.ei the area

Indicate the parts of the area with gpegific socio-cultural’vaies | Section 9

and the nature of those values

Identify information gaps

Sections 6 & 7

Indicate a revision schedule for #the” environmental *Section 15
Management Framework
Include any other matters thatmay be Specified iacluded

2.5 National Environmental Management: "Air Quality Act, 2004 (Act No. 39 of

2004)

The aim of this law is to regulate air quality and protect the environment in South Africa through
reasonable measures to prevent pollution and ecological degradation, while securing sustainable
development. The Act also provides national norms and standards for air quality management,

monitoring and control.

The National Environmental Management (NEMA): Air Quality Act 39 of 2004 (AQA) has shifted
the approach of air quality management from source-based control to receptor-based control. The
basis of this approach will be control of all major sources, including mining, industrial, vehicles

and domestic sources in terms of ambient air concentrations and will be the responsibility of Local

Government.

MOGALE CITY LOCAL MUNICIPALITY
Final Environmental Management Framework

Revision No.4
15 July 2011

prepared by: SIVEST

Page 20

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx




The NEM:AQA act is comparable with international best practice. It is “outcomes driven”. The
main objective of the act is to bring about air quality that is not harmful to citizen’s health. The
ultimate outcome of the efficient and effective implementation of the AQA, is, of course, ambient
air that is not harmful to health and well being of all across the nation. The act was signed by the
President in 2005. Certain sections came into effect towards the end of that year. However, the
sections relating to atmospheric emissions licensing provisions only came into effect on the 01
April 2010.

This Act stipulates that Minister must, or MEC may, by notice in the Gazette publish a list of
activities which may result in atmospheric emissions and which may have significant detrimental
effect on the environment. Government Gazette 32434 of 24 July 2009 listed activities which
require an atmospheric emission license before it commences.

A new list of all activities requiring atmospheric emissions licenses in order to operate was also
promulgated in Government Gazette 33064 of 31 March 2010 Government Gazette, Notice No.
248. Minimum emission standards are set for all the listed activities. Such activities include
mineral, metallurgical, chemical processingiand ceftaintypes of waste disposal, amongst others.

The Act makes provision for ‘measures of the control of dust iafspecified places or areas, either in
general or by specified mactiinery or indspecifiediinstances’. More stringent standards can be
established at the provincial.afid local leyels. The coniroland management of emissions in AQA
relates to the listing of activilies that are sourcesfof emission and the issuing of atmospheric
emission licences. Published@n 24 December 2689, national ami3fent air emission standards are
established for each of these activities ‘and an atmgspheric emission licence will be required to
operate. The issuing of emission licences for Listetl ActivitiesWill be the responsibility of the
Metropolitan and District Municipalities. In additiony the minister may declare any substance
contributing to air pollution as a priofity pellutant, Amy industries or industrial sectors that emit
these priority pollutants will be required“todimplement“a Pollution Prevention Plan. On 01 April
2010, the Minister proclaimed that sections 21, 22, 36 to 49, 51(1)(e), 51(1)(f), 51(3), 60 and 61 of
the Act will come into effect. The minister also proclaimed “List of activities which result in
atmospheric emissions which have or may have a significant detrimental effect on environment,
including health, social conditions, economic conditions, ecological conditions or cultural heritage”
on the same date.

2.6 National Forest Act, 1998 (Act No. 84 of 1998)

The National Forest Act, 1998 (Act No. 84 of 1998) was promulgated to provide for the
sustainable management and development of forests for the benefit of all and to promote the
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sustainable use of these forests. In addition to this function the Act also provides for the
protection of trees which are threatened. A protected tree list was published in GN 32731 of 27
November 2009 and is of relevance to proposed developments within the MCLM as some of
these trees are present within the study area.

2.7 National Water Act (Act No. 36 of 1998);

The National Water Act, 1998 (Act No. 36 of 1998) hereafter referred to as the Act was created in
order to ensure the protection and sustainable use of water resources in South Africa. The Act
recognises that the ultimate aim of water resource management is to achieve the sustainable use
of water for the benefit of all users. Bearing these principles in mind there are a number of
stipulations of the Act that are relevant to the protection and current state and impacts upon
surface water resources in the Mogale City Local Municipality.

Firstly, it is important to discuss the type of suiface fwater resource protected under the Act; under
the Act a water resource includes,‘ar‘'watercoursesystirface water, estuary, or aquifer. A
‘watercourse’ is defined as (inter alia):

= ariver or spring;

»= anatural channels which watei flows requiarly or intgimittently;

= awetland, lake ¢fdam into which, or<ffopa™which, waterflows;

= In this context it{lS importaqgt, to_note that reference to=aswatercourse includes, where

relevant, its bed'and banks,

It is important to note that water resoufces, incliding wetlands and other watercourses are
protected under the National Water Aet. ‘Protection” of a water resource, as defined in the Act
entails:
= Maintenance of the quality of iHie' water resource to the extent that the water use may
be used in a sustainable way;
*= Prevention of degradation of the water resource
* The rehabilitation of the water resource

In the context of rehabilitation projects and the identification of the impacts on surface water
resources, the definition of pollution and pollution prevention contained within the Act is relevant.
‘Pollution’, as described by the Act is the direct or indirect alteration of the physical, chemical or
biological properties of a water resource, so as to make it (inter alia):
= less fit for any beneficial purpose for which it may reasonably be expected to be
used; or
= harmful or potentially harmful to the welfare or human beings, to any aquatic or non-
aquatic organisms, or to the resource quality.
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The inclusion of physical properties of a water resource within the definition of pollution entails
that any physical alterations to a water body, for example the excavation of a wetland or changes
to the morphology of a water body can be considered to be pollution. Activities which cause
alteration of the biological properties of a watercourse, i.e. the fauna and flora contained within
that watercourse are also considered pollution.

In terms of section 19 of the Act owners / managers / people occupying land on which any activity
or process undertaken which causes, or is likely to cause pollution of a water resource must take
all reasonable measures to prevent any such pollution from occurring, continuing or recurring.
These measures may include measures to (inter alia):

= cease, modify, or control any act or process causing the pollution;

= comply with any prescribed waste standard or management practice;

= contain or prevent the movement of pollutants;

= remedy the effects of the pollution; and

= remedy the effects of any disturbance to the bed and banks of a watercourse.

The above stipulations of the Agh have implications @i’ the management, protection, and
rehabilitation of surface water resétrces in the MCLM, in the light of threats acting on, and current
impacts on surface water resglirces as discussed below.

The Act has implications for éiie management and protection of wetlands and other surface water
resources within the MCLM.¢ifie Act provides amumber of duties fo'landowners and managers in
terms of the sustainable and responsiblemanapement of "“wetlands, as detailed above.
Importantly there is also a duty for the reversal or remediationef any degradation to wetlands.
This has implications for management actions related to wetlands in order to achieve a desired
state for this part aspect of the natural*ehvizenment efsthe municipality.
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2.8 Water Services Act, 1997 (Act No. 108 of 1997)

The Water Services Act, 1997 (Act No. 108 of 1997) relates to the provision of services. The Act
was created to ensure rights of access to basic water supply and basic sanitation and to regulate
this provision.

The Act is of specific relevance to the formalisation of informal townships and putting the Act into
operation in these areas. This point being an important aspect in the context of the MCLM where
several areas are in need of the implementation of this Act.

2.9 National Heritage Resource Act (Act No. 25 of 1999);

The National Heritage Resources Agt'oNHRA (Act N&#»25.0f 1999), which is the most important
piece of legislation that governgifteritage management in#Seuth Africa, defines the heritage
resources of South Africa as physical plages and @bjects that are of cultural significance or other
special value for the present.edmmunity/anéawhich forfuture generations must be considered part
of the national estate.

Terms such as cultural signfficancé~and value camn have difféefgnt meanings, but the prime
reasons for conserving heritage resourges, ioday<(as(it was in thenpast) are linked to political and
ethical motives. However, mor@ utilitariah reasong; such as the educational and economic
potential of conserving heritage, alsogplay a role, and in thi® respect there is a definite link with
education (social upliftment) and towrismlfInfact, without heritage resources, tourism in the
province would not be possible.

These places and objects include:

= 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 importance;
= archaeological and palaeontological sites;
= graves and burial grounds, including—
I ancestral graves;
Il. royal graves and graves of traditional leaders;
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M. graves of victims of conflict;
V. graves of individuals designated by the Minister by notice in the

Gazette;
V. historical graves and cemeteries; and
VI. 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;

I movable objects, including—

II.  objects recovered from the soil or waters of South Africa, including
archaeological and palaeontological objects and material, meteorites
and rare geological specimens;

M. objects to which oral traditions are attached or which are associated
with living heritage;

IV.  ethnographic art and objects;

V. military objects;

VI. objects of decorative or fine art;
VII. objects of seientiifc lor technglegigal interest; and
VIII. books, récerds, documents, pRAgtggraphic positives and negatives,

graphic4ilm or video material or soufié recordings, excluding those that
are,ptiblic records as defined in sectiop.l(xiv) of the National Archives
of Sguth Africa Act, 1996{Act No™3 of #896).

The Act recognises a herifage respdrce to begperiyof the nafiohal estate if it is of cultural
significance and value because of:

its importance in the community, or pattern of South Africa’s history;

its possession of uncomman yrarggor eadangered aspects of South Africa’s natural or
cultural heritage;

its potential to yield information that will contribute to an understanding of South Africa’s
natural or cultural heritage;

its importance in demonstrating the principal characteristics of a particular class of South
Africa’s natural or 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;

its strong or special association with the life or work of a person, group or organisation of
importance in the history of South Africa; and

sites of significance relating to the history of slavery (or labour) in South Africa.
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It should be noted that the NHRA is primarily concerned with places and objects that have been
created by humans. However, the fact that the NHRA also provides for the protection of natural
places and objects has resulted in a few grey areas where it seems to overlap with other national
legislation (linkage). The implication is that the Act also provides for the protection of heritage
resources such as the following:

* Meteorites

= Geological occurrences (meteorite craters, type sites, etc)

= Plants and animals with cultural/scientific significance (totem animals, plants with
religious uses, etc) (biological diversity) (linkage)

= Domesticated plants and animals (agriculture) (linkage)

= Hydrology (water) (linkages in terms of intangible heritage)

This legislation has been consulted when considering the heritage rich MCLM in association with
the COHWHS and is referred to in the heritage sectjon of this report.

2.10 Conservation of Agricultural Resources Act (A€t No. 43 of 1983);

The Act provides for the regulation of control ever the utilizatiea of the natural agricultural
resources in order to promotethe cohservation of soil; water resomrees and vegetation (including
wetlands). This Act has determined iha variousgeategories gipalien plant species which are
present in South Africa based omtheir ability to colonise i.e. how invasive they are. Several alien
species of concern are present within ghe study area and these require management.

2.11 National Environmental Management: Biodiversity Act (Act No. 10 of 2004);

The NEMBA was put in place to provide for the management and conservation of South Africa’s
biodiversity within the framework of the National Environmental Management Act, 1998. The Act
provides a framework through which species and ecosystems can be protected whilst still
promoting sustainable use of indigenous biological resources.

The EMF must promote the implementation of the NEMBA through the guidelines that are put
forward. This relates to areas of sensitivity, which would trigger the requirement for biodiversity
assessments, being identified by authorities and ensuring that these studies are carried out
accordingly.
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2.12 World Heritage Convention Act, 1999 (Act No. 49 of 1999)

The World Heritage Convention Act, 1999 (Act No. 49 of 1999) was put in place to ensure the
incorporation of the World Heritage Convention into South African law. The Act ensures the
preservation of cultural and natural heritage in the country recognising that these are priceless
and irreplaceable possessions in an international context and that the loss of these could lead to
an impoverishment of heritage of the people of South Africa and the world.

UNESCO (United Nations Educational, Scientific and Cultural Organisation) formulated the World
Heritage Convention in 1972 in order to ensure that an effective system of collective protection of
the cultural and natural heritage of outstanding universal value is organised and present on a
permanent basis and in accordance with modern scientific methods.

The study area is located next to a registered World Heritage Site — the Cradle of Humankind and
hence the relevance for the inclusion of this Act. Agtivities taking place within the MCLM need to
take cognisance of the World Heritage Comvention‘andWearld Heritage Convention Act in order to
contribute to preserving the strong hgritage features which %awe contributed to forming the WHS.

2.13 National Environmghtal Management? Waste Act, 26808 (Act No. 59 of 2008)

The National Environmental Management. Waste Act, 2008y (Act No. 59 of 2008) was
implemented to place emphasi§hon activities relating to waste generation and the associated
pollution risks. Activities relating to waste generation and disposal were removed from the NEMA
EIA Regulations and new Regulations’ upder the \Waste Act were promulgated in 2008. These
now govern these activities.

The EMF will provide awareness of this Act and ensure that the activities are taken into
cognisance when assessing development applications.

2.14 Mogale City Local Municipality Integrated Development Plan

Mogale City has, in terms of the Municipal Structures Act (Act 32 of 2000) prepared an Integrated
Development Plan (IDP), which is an overarching document to guide development in its area.
This document has taken into consideration the relevant principles and directives from, but not
limited to, those listed in the table below. These acts, policies and frameworks create a legal
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environment in which planning can take place. The Mogale IDP takes cognisance of the
municipality’s legislative obligations in terms of its mandate and the fulfillment of the directive
given by this legal environment.

Table 3: Relevant legislation and policies/frameworks

NATIONAL PROVINCIAL
Legislation = Constitution of the Republic of South = Gauteng Planning and
Africa, 1996 Development Act,
= National Environmental Management 2000 (Act 3 of 2000)

Act, 1998 (Act No 107 of 1998)

= National Environmental Management:
Air Quality Act, Act 39 of 2004

= National Environmental Management:
Biodiversity Act (Act 10 of 2004)

= National Water Act (Act 36 pf 1998)

=  Water Servicgs@etAAct 108/ 0f3997)

=  MunicipalSystems Act, 2000 (Act 8240f
2000)

= Development Fagllitation Act, 1995

= Nationgal Environmental<Manmagement
Protgeied Areas Act, 2008 (Act 57 of
2003)

= UNESCO Conyegtion“Concerning the
Protectiga of thefyWorld @dltural and
Natural Heritage, 1972

=  World Heritdge ConveniiorffAct, 1999
(Act 49 of 1999)

= Conservation of Agricultural Resources
Act (Act 43 of 1983)

= National Forests Act (Act 84 0f 1994)

= National Heritage Resources Act (Act
25 of 1999)

= The National Land Transport Act, 2009
(Act 5 of 2009)

= National Roads Act (Act 7 of 1998)

= National Housing Act, 1997 (Act No.
107 of 1997) and National Housing

Code
Policy/Fram =  Millennium Development Goals, 2000 = Gauteng Spatial
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ework

National 2014 Vision
National spatial
Perspective

Breaking New Ground
Comprehensive Rural Development
Programme, 2009 (CRDP)

White Paper on Spatial Planning and
Land Use Management, 2001

Development

Development
Perspective

Gauteng Growth and
Development Strategy
Gauteng Global City
Region

Integrated Report for
the Development and

Management of the
Cradle of Humankind
World Heritage Site

= Gauteng Agricultural
Hubs

These documents together with local legislation and policies (including the Town Planning
Schemes and By-laws, Integrated Development Plans and Spatial Frameworks) guide and inform
development decisions.

The above policies all contain a Sévere gap in respect to thesexplicit reference of protection that
needs to be directed at surfacCe water rgsources. The SDF is the only document to make any
mention of the need to mainigin the physical integrity-and linkag&s of surface water resources
specifying a selection of rivej=systems alone. No explicit attention fs*directed to wetland areas (for
example, important peatlands in th€ Ttegion)m€ritically, the EMF largely ignores the entire
spectrum of aquatic environments thatware encompassed by the definition of surface water
resources as maintained in this report/Very generalised manhagement objectives that are
essentially site-specific, have been proposed that relate to the approach a developer would have
to undertake where ecologically seasiiivejareasqarenpresent. However, no spatial reference is
made with regard to all potential surfacé*water, (esources and the state of these environments,
which neglects to indicate the sensitivity of these environments and their susceptibility to potential
disturbance in terms of idealised developments set to take place in the municipality.

Hence, information relating to the surface water resources is clearly lacking. The earlier EMF
document therefore, largely fails to meet its main purpose to identify areas of potential conflict
between development proposals and critical and sensitive environments as far as surface water
features are concerned. Measures to afford protection to these features of the natural
environment in the form of policy-related guidelines are stressed. The management guidelines
and desired state, as specified by this EMF (currently in preparation) must address these gaps
whilst at the same time align with the imperatives of the above planning documentation.
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2.15 Relevant Municipal Bylaws

The purpose of bylaws is to provide an effective legal and administrative framework to ensure
that the way in which the Municipality controls, manages and develops its municipal region is
done in an environmentally sustainable way, and is in the long-term upholding the interests of the
whole community of Mogale City, including future generations. The following municipal bylaws
are in place:

= Urban Greening & Biodiversity preservation

The purpose of this bylaw is to give guidance to all stakeholders involved in the planning,
development and management of park, open spaces and other green infrastructure

= |nformal settlements

This bylaw is provided to manage and’,control illegaliogcupation of land and to facilitate the
formalization of authorized informakgettlements with a vievik@fsgradicating informal settlements by
2014.

=  Water Services

The purpose of this bylaw igfto ensute the levelsyoi, service for the minimum standard for basic
water supply and basic sanitation to consumers.are rpet.

» Parks and Open spaces, Management of tre€s and facilities at Dams

This bylaw is to ensure that the recreafional, educatiénal, social and other opportunities which
public open spaces offer are protected and enhanced to enable local communities, particularly
historically disadvantaged communities, and the public to improve and enrich their quality of life.

The Bylaws will be taken into consideration when compiling the relevant guidelines based upon
the zonation plan.

SIVEST Environmental Division has ensured that the above guidelines and legislation have been
used to inform our review of the EMF for the Mogale City Local Municipality. The EMF has been
created in such a way as to ensure that all development actions and proposals are aligned and
appropriately considered within the identified sustainability parameters.

The current MCLM EMF was not compiled in terms of the EMF guidelines (Guideline 6) as
published by DEAT in April 2006 when the new EIA regulations were promulgated. This EMF has
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considered these guidelines as well as the new EMF Regulations and ensures compliance in this

respect.

O jyoie
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3 METHODOLOGY

This section highlights the process that is followed when compiling the EMF document and the
methodology which has been implemented. The process is represented in Figure 1.

STATUS QUO ASSESSMENT

!

DESIRED STATE ANALYSIS

,g;‘m Fac%%'é | L/q@ N

s A

CONSULTATION

PUBLIC CONSULTATION
PROJECT STEERING COMMITTEE

[
Ty L
ZEPA
Figure 1: EMF Review Methodology

3.1 Status Quo Assessment

The Status Quo Assessment involved the review of existing information and the identification of
gaps in the information based on the existing EMF and available information. This information
assisted in identifying the existing state of the environment in the MCLM.
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3.2 Desired State Analysis

The desired state analysis forms part of the EMF Report and documents the state in which the
various environmental parameters should be in, in order to maintain ecological sustainability. The
sensitivity of the study area is also identified in this section.

3.3 EMF Compilation

The EMF draws on the information identified in the status quo and desired state analysis to
compile an environmental zonation plan which identifies environmental management zones to
assist authorities with decision making.

3.4 SEMP Compilation

The Strategic Environmental=Management Plan providessthe duidelines which authorities will
make use of to make decisions. The guidelines link pack to each af the zones identified.

3.5 MEC Adoption

The EMF needs to be approved by the MEC phiak tet"being finalised with concurrence from the
Minister. A notice will also be placed in the Government Gazette.

3.6 GIS Tool

Once the EMF is finalised, a GIS tool will be formulated for all departments at the MCLM to make
use of when they receive a development application. This tool will also be compatible with
GDARD GIS systems.
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4 STRUCTURE OF THE EMF REPORT

The EMF report has been structured as follows:

= Introduction

= Legal Context

= Methodology

= Public Consultation

=  Status Quo Findings

= Key Issues Identified During the Status Quo Phase
= Procedures Undertaken to Fill Gaps

= GIS Methodology

= Desired State Analysis

=  Environmental Opportunities aﬁaﬁraih i S
=  Environmental Manageme@a

= Strategic Environmental @nagement Plan
= Conclusion and Revi@' Sched
Sheg

-
O
Uy

ework l O,’

MOGALE CITY LOCAL MUNICIPALITY
Final Environmental Management Framework

Revision No.4
15 July 2011

prepared by: SIVEST

Page 34

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx



5 PUBLIC CONSULTATION

As per the EMF Regulations the EMF has been supplemented with a Public Participation
Process. The Status Quo Report was placed out for public comment for 30 days and was
advertised in the Krugersdorp News.

A more thorough public participation process is being conducted during the EMF phase of the
project which will entail various key stakeholder workshops to solicit comment from the key
stakeholders within the study area. A database of stakeholders is included in this report.

In addition to the public consultation process, a thorough consultation process has been
undertaken within the Project Steering Committee which was established at the inception of the
project. This involved major authorities such as DEA, GDARD and the WRDM.

A newspaper indicating the availability of this report was placed in the Krugersdorp News on the
20" of January 2011 and the report willZb& lavaildhle~from the 20™ of January to the 21% of
February 2011 after which it will bédinalised and prepared fop the MEC.

The following workshops wergsield during.the reviewyperiod of the draft EMF Report:

Table 4: Public Consultatigfil Meetings

Stakeholder Group Date Time Venue

NGOs 09-Feb-11 | 10h00 ANC Caucus — Town hall
Mining 09 eb-TTA%14h00 ANC Caucus — Town hall
Residents Associations 26 Feb-11{[i3nh00 |_aerskool Muldersdrif
Agriculture 10-Feb-11 | 10h00 ANC Caucus — Town hall
Conservation / Tourism 10°FelfF1t |14h00 ANC Caucus — Town hall
Authorities / Councillors 11Feb=kb 1000 ANC Caucus — Town hall

A detailed discussion document with all comments received during the review period and from
these meetings is included in Appendix 4.
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6 STATUS QUO FINDINGS

6.1 Climate

The MCLM has a strong summer rainfall regime with most of the annual rain falling between
November and February. Mean Annual Precipitation (MAP) decreases from 750 mm near
Krugersdorp, in the east, to approximately 600 mm for the areas west of Mogale City. Average
mid-day temperatures range from 25 °C in summer to 16 °C in winter, while average night time
temperatures range from 16 °C in summer to 6 °C in winter,

6.2 Topography

MCLM has very variable topography with-~i@@e and fmountain features in the north west of the
study area and more undulating top@gsaphy towards the €astern parts. The topography of MCLM
ranges from 1220 masl in the éast to 1840 masl at the Magaliesberg in the north-west. The
Magaliesberg range forms pait of the headwatersgiarpthe Crocodile River, which drains into the
Limpopo catchment. The undylating topoaraphy yieldSmmany mierohabitats owing to numerous
micro-climates.

6.3 Biodiversity

The study area includes 2 biomesfand nine regional vegetation communities. The MCLM
straddles two biomes namely the Grassland and Savanna biomes. The mountainous nature of
parts of the study area have resuited in the presence of the savanna biome whilst the flatter more
undulating terrain is more suited to the grassland species.

Red data species that have been identified in the area includes:

= Birds — 30 red data species listed

= Mammals - 33 red data species listed

= Amphibians — The giant bullfrog Pyxicephalus adspersus is currently the only listed red
data species in the municipal area

= Invertebrates — 9 red data species listed
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The available habitat within the MCLM has resulted in several Red Data species being present.
The loss of viable habitat has resulted in many species becoming threatened in Gauteng. The
available habitat within the MCLM is thus critical to the conservation of these species.

The prominence of protected game reserves within the MCLM has also resulted in a large
number of the Red Data mammal species being present particularly the larger mammals which
are largely devoid in Gauteng due to the massive urbanisation that has taken place.

A number of prominent environmental features and resources exist within the MCLM. These
include existing protected areas as well as formal and informal protected areas which include:

= Mogale’s Gate Private Game Park

= Krugersdorp Municipal Game Reserve

= Walter Sisulu National Botanical Gardens and
= Hartebeestfontein Conservancy

Many opportunities are available to eopsgrve the remainiag natural areas within the study area.
The maintenance of ecological confiactivity remains the priguity as this will ensure sustainability of
habitats and prevent fragmentation.

6.4 Surface Water

Much of the municipal area consists of gently undilating topography with a number of ridges
providing isolated areas of greater relief, including the linear ridges of the Magaliesberg,
Witwatersberg and the western exteasion ef the \Witwatersrand / Northcliff Hill. The topography of
the Cradle of Humankind WHS, a Distriet Management Authority (DMA) neighbouring MCLM is
dominated by the north-east trending ridges and valleys formed by the Transvaal Supergroup
rock types. These ridges include the Magaliesberg mountain range lying to the north and north-
west of the study area, and the crest of the Witwatersberg mountain range forming the northwest
boundary of the site.

The MCLM encompasses six quaternary catchments. The majority of the area of the MCLM falls
within the Limpopo catchment and drains northward via the Crocodile River and its tributaries into
the Hartebeespoort dam and a small portion to the south of MCLM, falls within the Vaal
catchment and drains via the Kliprivier.

The major rivers within the MCLM include:
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= Crocodile River,

= Magalies River,

= Riet Spruit,

* Bloubank River and
= Jukskei River

=  Tweelopiesspruit

Wetlands occur extensively across the Mogale City Municipal Area. The most common wetland
form is the valley bottom wetland which occurs in most drainage systems. A particular
characteristic of certain wetlands in the MCLM is the presence of peat. Peat-dominated wetlands
store large quantities of carbon from the atmosphere through the accumulation of organic
material over thousands of years. It is vital that these peat resources be kept intact due to their
rarity and sensitivity, and due to their enhanced functionality, acting as natural filters for any
contaminated water entering the system. Peat-based wetlands are under threat as peat is
removed for horticultural purposes (peat mining) and is vulnerable to being destroyed by fires,
especially if it is in a desiccated condition.

6.5 Agricultural Potential

The agricultural sector withld, MCLM plays a vitalfrole in food groduction and enhances food
security in both a local andsregional“eontextsAgriculture withindthe MCLM also contributes
significantly to job creation and economic_development, particuf&rly in the rural portions of the
study area. Agricultural activities in MCEM/are extensive and relatiwely diverse with 32.29% of the
total land surface under some form of agricultural pra@uction (Gauteng Agricultural Potential Atlas
3 — GAPAS3). Crops grown in the study sarea_include maize, tomatoes, cabbage, carrots and
spinach with cultivated and wild flowersé&gigso contributing to gross agricultural income. Animal
production (primarily red meat and poultry) occurs throughout the MCLM and contributes
significantly to the economic status of the MCLM.

Farms within MCLM are within easy reach of large demand markets, such as Johannesburg and
Pretoria. This close proximity reduces transport costs and allows local farmers to be more price
competitive. The O. R. Tambo airport can also be used to reach national as well as international
markets.

In terms of the roads network the MCLM is crossed by an extensive and relatively well maintained
system. The major agriculture centres are situated around Hekpoort, Thorndale, Mogale City and
Battery.
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In general the western half of the MCLM has a higher agricultural potential than the eastern half.
In terms of area 38% of the MCLM is classified as having high agricultural potential while 55% of
the total land is classified as having low or zero agricultural potential.

6.6 Ground Water

The Mogale City Local Municipal (MCLM) area is underlain by a variety of rock types, most of
which contain at least small amounts of groundwater suitable for local uses. One of the rock types
in the MCLM, known as dolomite, is however regarded as a major aquifer that can supply large
guantities of good quality groundwater.

Acidic mine water draining from the West Rand Mining Basin in the MCLM area began in 2002.
Recent estimates put the rate of decant between 18 and 36 ML/d with a pH of about 3.0 and
electrical conductivity (EC) of about 550 mS/m, compared to the pH of about 8.0 and EC of <30
mS/m of natural dolomite groundwater. Ataresenty thé@cid mine drainage (AMD) is contained in
holding facilities from where it is fgyped to a treatment{plant operated by Harmony Gold for
neutralization and iron removal.

The Krugersdorp Game Resete lies imgediately downsiepg of the AMD, and receives polluted
water via the Tweelopies .Spruit (Other potenti@l receptors &f# AMD include neighbouring
smallholdings and, further ;afield, the=Cradlegoi, Hemankind World Heritage Site. AMD is
undoubtedly one of the most severe groundwater-related problems facing the MCLM, and it
needs a long-term, sustainable plan for/femediation and contél. The situation is unlikely to
improve naturally.

6.7 Geology

The dolomites in the MCLM belong to the Transvaal Supergroup (Malmani Subgroup of the
Chuniespoort Group. The eastern portions of MCLM are underlain by a wide variety of geologic
materials including granite and gneiss to the north-east of Krugersdorp. The Beaufort Group,
which consists mainly of sandstone and shale, is found directly to the east of Krugersdorp, while
the Witwatersrand, Dominion and Pongo Groups are located to the south-east of Krugersdorp.
This variety of geologic materials has given rise to a diverse range of soils which cover the
MCLM.

The existing urban areas are on quartzite which is deemed suitable for urban development.
Muldersdrift is characterised by granite. This is significant since it might be prone to collapsible
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soils which could increase the cost of building activities. However, this should not be seen as a
major consideration for future development proposals

Several areas of undermining are present within MCLM. These are of particular concern due to
the unstable nature of these areas

6.8 Socio economic (incorporating infrastructure and planning)

South Africa is faced with considerable challenges of service delivery particularity in the form of
housing, infrastructure development and job creation. However, meeting these demands may not
be to the detriment of and the non-protection of the physical environment with the goods and
services it provides to sustain healthy livelihoods. Therefore, considering the country’s need for
economic growth, development must be guided to occur in a sustainable manner.

The population of the MCLM is 319 6§14 and the total dand area of the municipality is some 110
000 hectares. Figures indicate that*the population of*the .MCLM has increased by 29 927
between 2001 and 2007. This inéiease translates into 1.6% aiaual growth emanating from both
natural growth and in-migratiohwand chagacteristic ‘ofithe Gauteng,Province. This population 51%
of which is male is made lafg€ly of the young to working=elass generation below the age of 40
(Community Survey 2007 fram Statistics South Afriga).

The socio-economic characteristics diffeg,considerably between tH€ rural and the urban centres of
development. The employment status &ndincome levels in the G¥pban core areas of the MCLM is
relatively high, however this trend shifts downwards'to the poorer and more rural areas of the
Municipality where income levels are,‘assiow_as R8200 per month. The MCLM has 50.16%
employed people compared to Gauteng’st51.48%, whereas the unemployed make up 20.76% for
the MCLM and 17.79% for Gauteng (Mogale City IDP 2009/10).

In term of characteristics of the households, the largest number of households is concentrated in
the East and South of the MCLM in and around the CBD and there are a few to none traditional
dwellings in the municipality. These communities are fairly well serviced particularity in the urban
areas. A majority of residents have access to piped water, however, the greater part of the non-
urban areas do not have access to basic sanitation services. Only the formal areas in the urban
centres have access to refuse removal services. MCLM and Eskom provide Electricity to the
study area.

The MCLM comprises of urban and rural areas with different levels of development. The land
uses that play an important role in the local economy of the MCLM include mining, agriculture and
industry, with mining activity having greatly modified the natural landscape of the area. Tourism,
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eco-tourism, agriculture and business all have the potential to generate economic growth in the
local economy. An issue of concern for the environment, which need to be considered further, is
that the existing development patterns have already discounted slope and drainage constraints in
the development of the municipal area.

6.9 Heritage

The MCLM is rich in heritage resources particularity a host of physical stock of heritage buildings
and places of significance, and is representative of South Africa’s deep-rooted natural and social
history and cultural diversity. The City has a mandate in terms of the Constitution and heritage
legislation to ensure their conservation through protection and sustainable utilisation.

The MCLM is located adjacent to the world renowned heritage site known as The Cradle of
Humankind World Heritage Site. About 25 known_sites of the hominid fossils, stone tools etc,
occur within the study area. The historieal-gold rush;/diverse architectural forms which took root
on the African veld; and historic stfuggles against apartheid also contribute to the MCLM’s unique
sense of place. These assets shadld be carefully managed ipdime with best international practice
and in compliance with applicabie legislation.

The MCLM is host to a small number of declaredfprovincial heriiage sites signify an important
historical event for this areapsPalaegnatotogicaland, archaeologicalplaces (Stone and Iron Age,
rock art), as well as, all structures and Buildings-older than 60 y&&rs are by default, protected in
accordance with SAHRA, as well as older/burial pleces and public monuments and memorials.
Approximately seventeen (17) historic sites were identified in the MCLM, as well as twenty 20
rock engraving sites, and approximaiely“foui cemeteiy, sites and a military site. The MCLM further
hosts various liberation struggles including, The Paardekraal Monument (a provincial heritage
site).

6.10 Landscape Character

Mogale City falls into two Geomorphic Provinces (SANBI, 2006): the Highveld in the eastern
sector of the municipality and the Western Transvaal Basin in the west.

The municipal area is broadly divided into three geographical areas, each identified by specific
land use and land cover characteristics. The eastern sector is characterized by urban
development, while the central sector is dominated by agricultural activity and the western sector
by natural habitats
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Approximately 48% of the municipal area is characterised by high quality landscapes, much of
which is located in the north-western sector, reflecting the presence of protected areas and
ridges. There is however a significant amount of high quality landscape in the eastern sector,
north of Krugersdorp, also reflecting the presence of protected areas, parks and reserve.

Moderate quality landscapes comprise 29% of the area, largely located in the central sector of the
area as well as the north-eastern sector where agriculture is the dominant land use.

Poor quality landscapes comprise 23% of the area and correspond largely with urban areas and
other areas where land cover has been significantly altered as a result of human activities.

6.11 Air Quality

MCLM reported an average wind velacigy @uring 2007 and,the first two months of 2008 of 3.5 and
5.7 m/s predominantly from the ndrth,easterly and north =narth easterly directions with a relative
humidity of 51% in 2008.

In 2007, MCLM presented data related 10 the levels _of eritefia peilutants. The criteria pollutants
reported on are as follows:

=  Sulphur Dioxide (SO2);

= Oxides of Nitrogen (NOx);
= Carbon Monoxide (CO);

= Ozone (03); and

» Particulate Matter.

Dust-fall as a result of mining activities and associated respiratory diseases is a major concern in
the area.

MOGALE CITY LOCAL MUNICIPALITY prepared by: SIVEST
Final Environmental Management Framework

Revision No.4
15 July 2011 Page 42

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx



7 KEY ISSUES IDENTIFIED DURING THE STATUS QUO PHASE

The status quo identified various issues and concerns and importantly several gaps. The table
below summaries the findings of the status quo phase and highlights these gaps. The table also
highlights what was done in order to fill the identified gaps.

Table 5: Key Issues identified during the Status Quo Phase

ENVIRONMENTAL SUMMARY GAPS PROCEDURE
PARAMETER UNDERTAKEN
TO FILL GAPS
Biodiversity = Nine vegetation types | No detailed | Detailed land
present transformation data | use mapping.
= Several natural areas | with regards to | Detailed aerial
within the_siadyyaregy piodiversity photography
and associated was utlized to
prai@cted areas improve the
= Red Datef species current land use
present mapping.
==l Nree different
habitat typesspresent
» “ThreatS of
fragmentatian and
habitat loss from
urbanis@tien and
agriculttite
Surface Water = Several surface | No detailed spatial | Use of aerial
water features | dataset of wetlands | photography for
present occurring within MCLM. | the delineation
= Large wetland | Desktop mapping with | of the surface
systems present | minor field verification | water features
including peatlands recommended. within the study
= Valley bottom area.

wetland dominate

= Important river
systems present

= Many river classified
as critically
endangered in terms
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of river health
Threats from sewage

spills, AMD
Ecosystems  goods
and services
compromised by
threats

Riparian and wetland
vegetation
threatened by

urbanisation,
agriculture and alien
invasion

Groundwater Large area underlain | More groundwater | Currently being
by dolomite which | monitoring undertaken by
contain infrastructure  required | DWA.
comparients " which £ fadg this is currently
hold groundwater | bein@#unplemented by
well the  Department  of
High yieldiig. springSWVater Affaits.
present like
Maloneys eye
Good aquifers
present
Very high ¢frisk  of
AMD which is
currently? beiag
experience@

Risk of contamination
from effluent
discharge

Geology Variety of Geological | No gaps present
features present although strict
Urban areas | guidelines for building /
concentrated on | foundations required
quartzite
Dolomitic areas
considered to have
low development
potential
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Undermining present

which  also limits
development
potential

Pressure to utilise
dolomitic or

undermined areas for
development

Agricultural Potential = Dominant land use in | Current agricultural | Detailed land
MCLM data is out of date, | use mapping
= Several areas of high | more specifically; land | was utilised to
agricultural potential use information is out | refine
= Loss of high | of date. Mapping of | information as
agricultural land to | land uses making use | well as latest
urban developments | of detailed satellite | Gauteng
»= Unsustainable photography is | Agricultural
farming,practices ane i /t€quired. More detailed | Potential ~ Atlas
thus loss of | assessment into | (GAPA).
prodUctivity currentfagri trends is
» oDecrease fin  wateriirequired.
supply and  poot
water quality
Air Quality Littte quahtitative BAim Ambient &, quality | An air quality
Quality datam,available | assessmentw needs to | assessment of
due to faultyA' be conducted to | the study area
infrastructure. accurately identify | was undertaken
fanagement zones. in order to
The criteria “pellufaats identify the
include: current  status
= Sulphur Dioxide quo and
(802); management
= Oxides of Nitrogen guidelines which
(NOX); are needed in
= Carbon Monoxide this regard.
(CO);

Ozone (03); and
Particulate Matter.

Socio-economics

Population increasing
in the MCLM

Large rural

No gaps identified at
this stage
updated recent studies

due to
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component being available to
= High unemployment supplement the EMF
»= High service
provision
= Development trends
discounting slope
and drainage
constraints
» Threats from
insufficient waste
disposal practices
= Pressures from
neighbouring
municipalities
= Concentration on
preserving rural
nature and
cong@lidating urban
node
Heritage » offeritage gich area [¥No gaps with regards | Land use
linking into the- 40, "™ identification  of | mapping utilised
COHWHS resources afthough it is | to identify
= ¢fyandaligation ofyl Jikely that @0t all have | cultural
heritage sites amajor | been  identified  or | landscapes and
threat document ®as certain | character.
= Increased awareness ¥ areas have been
of heritagé ré8souices «jhconcentrated on more.
» Urban dévelopment J»A" research framework
encroaching on | is thus recommended
heritage sites and | in order to continually
often destroys them supplement the
information.
A more detailed
assessment of cultural
landscapes needs to
be  undertaken to
ensure a more robust
heritage assessment
Landscape Character = Three geographical | Current gaps relate to | Detailed land
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areas identified

Urban, agriculture
and natural
Determine the

landscape character
and the ability for
these areas to
receive change
Landscape quality
rating of high,
medium and low
assigned according
to land use

A large proportion of
the study area has a

ggESCXO@ﬁJa“}]

low pacity  for

integration with other
environmental

parameters and
detailed land use

mapping.

use mapping
utilised to refine
current zonation.

charige
of.
-.@qthropog C o
ctivities uc =
use (@)
-
el |
<
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MOGALE CITY LOCAL MUNICIPALITY
Final Environmental Management Framework

Revision No.4
15 July 2011

prepared by: SIVEST

Page 47

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx




8 GIS METHODOLOGY

The GIS platform developed during the course of the study effectively enabled the integration of
relevant base data sets with the findings of the specialist studies, allowing for the spatial
delineation of areas of varying environmental sensitivity across the study area.

For each environmental parameter, relevant spatial features were assigned a sensitivity rating of
High, Moderate or Low. Map overlay techniques were then applied to combine and synthesise the
data sets to provide a single sensitivity map for each parameter. Details of the ratings applied to
each feature are set out in the Table below.

Table 6: Land use categories

ENVIRONMENTAL PARAMETER

LAND -USE CATEGORIES

Biodiversity .~2aN hiQa
High Naturaliptact vegetation
Protected &rgas
Ridges
Wetlands.aind rvers including 32m buffer
Cz#Plan: Irreplaceable
Moderate Agricultural lands
Impacted grassiands
C-Rlan Ecological Processes
Low Remaining area
Agricultural Potential &Q PN d
High High agricultural potential
Moderate Medium agricultural potential
Low Low agricultural potential

Geology and Geohydrology

High

Dolomitic areas

Decant point

Swartkrans / Steenkoppies compartments
Maloneys eye

Undermining

Moderate Waste water treatment works
Slimes dams

Low Remaining area

Social
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High Ridges
Protected areas etc
Moderate Agricultural Hub
Urban 2
N12 Transition Zone
Low Urban Development Zone
Industry
Mining
Heritage
High Cultural landscapes, Urban landscapes,
sensitive buildings and sites
Moderate Moderate heritage value
Low Rest of study area
Landscape Character
High High visual sensitivity
Moderate Moderate visual sensitivity
Low Low wisiral sensitivity
Air Quality* ‘6\‘ V/)A
Green Clean
Yellow Locaigindustrialgontrol areas
Orange Mget industrial requirements
Blue Meet residentialfequirements
Grey Transition areas.aid industrial buffer corridor

* Please note that air quality is categoriged glightly differently du€/to the unique issues associated

with air quality

These categories have been utilised t6°crgate the!sensitivity maps illustrated in the section below.
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9 DESIRED STATE ANALYSIS

This section of the report details the desired state of the environment. This section documents the
state in which the various environmental parameters should be in, in order to maintain ecological
sustainability.

9.1 Biodiversity

9.1.1 Desired State

The study area is rich in both floral andfadnal"biodiverSityewith a wide variety of vegetation types
due to the varying topography. 4 Fhey are however Uader serious threat from increased
urbanisation within the study area®With the development pressetes that have been identified, it is
crucial that areas within the«Sttidy areafthat are rich in biodiversity or that have conservation
importance are identified. By, preserving these _afteas, Biodiversity would be retained and the
sense of place of the study area would be protected

The major strategic environmental impagis-on-biodiversity in the_Sidy area vegetation that were
identified:

= Urbanisation and poor planning

= Mismanagement and overgrazifig

= Alien invasive species

= Fragmentation of habitat

The remaining patches of intact vegetation within the study area are critical to maintaining habitat
linkage and species diversity. The mountainous nature of the study area has resulted in the
inadvertent conservation of large areas of intact vegetation due to inaccessibility of these areas.
The formal protection and awareness of these areas through the ambit of the EMF is thus critical
to their future conservation.

The maintenance of ecological linkage is also critical to maintaining this biodiversity and areas
that have such linkage must be preserved and maintained in order to retain this linkage and
promote diversity. This is particularly of relevance in the more urban areas of the study area. In
these instances it is most likely drainage lines which serve this purpose and these areas require
protection in order to prevent isolation of these habitats.
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The faunal component is dominated by the presence of several bird species, including several
protected species. Most large mammal species are absent from the study area due to the various
anthropogenic factors present such as farming. Due to the large amount of natural areas within
the study area, it is likely that the faunal diversity will be high. The conservation of these habitats
as mentioned above is thus critical to retaining the faunal diversity which is present.

The Muldersdrift area is currently identified as a key development area and hence the biodiversity
in this area is under pressure. The Muldersdrift Precinct Plan has however taken the sensitive
biodiversity into account and has ensured that buffers around these areas are in place. The
promotion of these areas as ecological as well as pedestrian (cyclists) is also mentioned which is
good environmental practice.

The desired state for biodiversity is to conserve the above mentioned features under the relevant
legislation which govern biodiversity i.e. NEMA, NEMBA, NEMPAA, the National Forest Act etc.

Alien vegetation within the municipalitygs ¥@sponsible/for placing the desired state at risk. Rivers
and wetlands are heavily invested®unin alien invader spetieg such as the Black Wattle and Blue
Gum. This transformation of natiral habitat requires urgent dservention in order to achieve the
desired state.

Transformation within the stdy area has been relatively isolated to the urban areas with large
areas of fairly natural vegetation being~ presénimihe mapping xercise that was undertaken
highlights these areas and the sensitivitgmap-illustrates the extensive open areas present within
the MCLM. This provides a good ‘opgortunity t0 allow for*ecological linkage to ensure
sustainability of the habitats which are present and infdoing so protecting the species present.
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9.1.2 Sensitivity
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Map 2: Biodiversity Sensitivity

Large portions of the study area are cher toknoderately sensitive from a biodiversity
perspective. These areas are mostly dominated by agriculture. Areas of high biodiversity are
dominated by protected areas and higher areas which are relatively inaccessible as well as
surface water features together with buffers. Areas of low sensitivity are centred around the urban
areas. The mapping for biodiversity included C Plan version 2. At the time of completion version 3
was not yet complete however if available it will be incorporated into the final report.

9.2 Surface Water

In order to address the gap that was identified in the status quo phase, some background
information has been included in order to put the desired state in context.

MOGALE CITY LOCAL MUNICIPALITY prepared by: SIVEST
Final Environmental Management Framework

Revision No.4
15 July 2011 Page 52

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx



9.2.1 Background information

= Impacts

At the broadest level, changes to socio-economic and institutional systems act as driving forces
which often lead to ‘pressures’ (which can be described as human activities which have the
potential to cause adverse effects or ‘negative impacts’) on natural resources (Oman et al.,
(2009)). Hence, operational and developmental activities in light of the above driving forces can
be highlighted as primarily responsible for impacts on surface water resources. Various specialist
studies identified in the Mogale SoER, 2003 indicate that such activities include urban
(residential, commercial and industrial) and rural development. More specifically, several activities
pin-pointed as impacting on water resources involve:

* increased development on the banks of rivers and wetlands;

= water abstraction activities and schemes, some of which are unsustainable;

= uncontrolled damming of rivers;

» peat mining (legal and illegad);

* mining activities (specifia@lly sand dumps and slimesdams) where contaminated water is
discharged through paint or diffusé sources;

= road and culvert consliuction inflyetiand areasyhat changes the morphology of wetlands
and increases the flew velocity of storm Watgr into the sysiem with resultant scouring and
erosion effects;

» inferior road and culvert designs being constriicted and implemented;

= uncontrolled veld fires which damage peat wetlands;

= channel formation from &rosive actions;

= alien vegetation encroachmeftywithin wetlands ard in particular along rivers (riparian
zones).

These activities are principally viewed as contributing towards two categories of impacts, namely
pollution related impacts and habitat transformation. Table 7 below outlines each category and
the associated sources and resultant impacts.
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Table 7. Primary Sources and Impacts to Surface Water Resources in the MCLM

IMPACT SOURCE IMPACT

CATEGORY

Pollution Urban (stormwater and run-off | High chemical oxygen demand (COD) in
activities from roads, parking lots and other | aquatic systems, solid and dissolved

built up areas containing litter and
various other pollutants) and/or
industrial effluent return flows

metal pollution, litter entering water
resources

Mining effluent, dewatering and
discharge

Acid mine drainage, change in the pH
that may potentially lead to high
sulphuric acid concentrations resulting in
serious odour problems and increased
water corrosion, low pH of water which is
toxic to living organisms, discharge of
toxic substances into the surface and
groundwater resources, higher
congentration of TDS (total dissolved
solidg)fhia water indicating high salinity

Sewage

Treated and untreated sewage effluents
entering ‘=water resources, excessive
influx of Autrients (orthophosphates and
nitrates) leading to the eutrophication of
water resgurces, high biological oxygen
demand*(BOD) leading to decreased
dissolved oxygen availability for aquatic
organisms, groundwater contamination

Agricultural activities

Influx of nitrates, salinisation of water
resources, degradation of water quality
through  agrochemicals and toxic
leachate, pollution of ground and surface
water resources
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and cleaning
detergents)

and

Influx of diffuse pollution from
dense settlements (i.e. Sewerage
washing

Feacal contamination of water
resources, elevated load of nutrients into
receiving natural systems, discharge of
untreated effluent into the aquatic
environment, growth of biological
material and algal blooms which are
toxic to human, plants and animals,
increased cost in purification of water for
potable use, increased siltation in water
courses because of lack of non paved
surfaces

Impoundments

Sedimentation and silt migration

resources

Construction activities near water

Influx of sediment and other pollutants
resulting in sedimentation

Dumping and littering

Waste materials (plastics, bottles etc.)
entering water resources

Habitat Agricultural pracfic€s @esulting in
Transformation overgrazing
Activities

Can adversely affect vegetation, often
leadiag to soil erosion, deteriorating the
ability*of many of the wetland areas to
perform gvarious functions i.e. reducing
the effectS of floods

Establispment

species

intention@lly) of£.alien

(accidental #or
invasive

" Disturbance of natural
vegetations, displacement of natural
vegetatiody loss of high quality

vegetation and natural biodiversity, loss
of wetland functionality

Subsistence  apd
agricultural activities

commercial

Decline of natural vegetation,
destabilisation of the banks of water
resources, increased sediment loads

entering water resources

Recreational parks

Clearance and/or cutting of wetland,
riparian and littoral vegetation destroys
the amount of available natural habitat,
channelisation of wetlands and resultant
loss of wetland habitat.

Vagrant and
establishment of

settlements

informal
human

Destroy ecology of ecosystems, taints
perceptions of the areas
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Urban development Transformation of natural features
resulting in artificial and unnatural
surfaces, reduction of natural habitat,
irreversible loss of ecosystem
functionality

=  Wetlands

The RSA wetlands database of 2010 identifies a total of 384 wetlands in the MCLM occupying an
area of approximately 803 hectares (Figure 1). A large portion of these wetlands falls within the
domain of palustrine systems, whilst a few can be viewed as lacustrine systems compising either
flat depression wetlands or relatively small privately owned impoundments that have been
created within valley bottom (palustrine) wetland systems. Importantly, no major dams occur in
the MCLM. In general, most of the wetlands comprise valley bottom systems of which the higher
proportion are channelled (94) whilst the remainder are un-channelled (78). A significant number
(143) of hillslope seepages can be found in the MCLM, with pan or depression wetlands (69)
being less in occurrence. Howeves, gtheiifindings! imthis study show that a total area of
approximately 4384 hectares of Wyetland area occurs t_the MCLM, as determined through
desktop means, in contrast to a‘wetland area of 803 hectaigs*according to the RSA wetlands
database. This, presumably,.i€*due to thefact that'the RSA Wetlands Database 2010 delineated
limited areas at a broader scale. This stidy, on the etherfand,«delineated continuous areas of
wetlands at a localised scale,to account for the fyller extent of 'surface water resources in the
MCLM. In terms of wetland heglth in the MICLMpifieie is no overalffassessment on wetland health
in the study area. However, as most ofythe streams and rivers ‘6¢ccurring within the study area
occur within a wider valley bottom wetland setting/irt which a defined river channel occurs, river
health has been used as a determinant of state of health for these drainage systems occurring
across the municipality.

= Rivers

River health can be broadly defined as the condition or ‘state of health’ of a riverine ecosystem.
The health of a river system is dependent on a number of key structural and functional
components such as geomorphology, hydrological regimes, water quality and physical habitat
condition, which if degraded, will negatively affect the health of the river. Theoretically,
degradation of these components has a corresponding adverse effect on the biological
communities that occur within the river ecosystem. Thus the level of modification to the various
components can be used to determine the health of a river. Table 8 outlines the four categories
(Ecostatus Category) in which river health can be designated ranging from natural (the optimal
condition) to poor.
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Table 8. River Health Ecostatus Categorization

WATER RESOURCE CLASSIFICATION SYSTEM
(NATIONAL WATER RESOURCE STRATEGY,

RIVER HEALTH CATEGORISATION 2004)
Proposed
Category | Description Class Description
Human activity has caused no or
minimal changes to the historically
natural structure and functioning of
biological communities,
hydrological characteristics,
No or negligible modification chemical concentrations and the
of instream and riparian bed, banks and channel of the
Natural habitats and biota Natural resource.
Resource conditions are slightly to
Ecosystem essentially in Moderately moderately altered from the Natural
good state: biodiversity used or class due to the impact of human
Good largely intact impacted activity and water use.
Résource conditions are
Sensitive specigg"may be significantly changed from the
lost with toleratg®r Natuial class due to human activity
opportunistic species heavilyused | and water use, but are nonetheless
Fair dominating. orimpacted ecolggically sustainable.
Mainly tolerant species
present or alien species
invasion; disrupted Unacceptably | Due to over-exploitation, these
population dynamics; degraded rivers are already in a state that is
Poor species are often diseased «& Uresources ecologically unsustainable.

(Source: River Health Programme, 2005)

Information pertaining to the level of modification of rivers in the study area is sourced from a
desktop study examining the Present Ecological Status Category of South African Rivers
undertaken by Kleynhans (2000). Rivers in the study area have been assigned a rating relating to
their level of modification and their state of riverine biodiversity. The Kleynhans study classifies
rivers into 5 classes reflecting the degree of modification of the river, from an unmodified / natural
state to a largely modified and unacceptable level of modification. The classification is based
upon a number of attributes, including flow alterations, degree of fragmentation due to
impoundments, water quality levels, stream bed condition, riparian or stream bank condition and
the presence / absence of introduced in stream biota.
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The South African National Biodiversity Institute (SANBI) and the Department of Environmental
Affairs (DEA) undertook an assessment of biodiversity in South Africa at a national scale [the
National Spatial Biodiversity Assessment (NSBA)], as part of the National Biodiversity Strategy
and Action Plan. Various aspects of biodiversity were spatially assessed, including terrestrial,
riverine, estuarine and marine biodiversity. The study resulted in the first ever systematic
assessment of river biodiversity in South Africa. One of the outputs of the process was an
assessment of conservation status of South African riverine ecosystems, based on the IUCN
method to categorise species into critically endangered, endangered, vulnerable and least
threatened. This process was undertaken at a national level and primarily examined mainstream
rivers (Nel et al, 2004).

In the study area, most rivers have been assigned a ‘Critically Endangered’ status under the
NSBA assessment. Critically endangered status implies that river heterogeneity signatures have
an intact length of below their conservation target (10% of their total length). This further implies
that the rivers have lost so much of their original natural habitat that ecosystem functioning has
broken down and species associated with the ecosystem have been lost or are likely to be lost
(Nel et al, 2004). On the other hand, cendangeredostatus implies that river heterogeneity
signatures have an intact length greater than their conserviatign target (10% of their total length).
They have lost significant amounts of their original natural habiiat and therefore, their functioning
is compromised (Nel et al, 2602).

Table 9 below summarises {where possible) the gcostatus categary, present ecological status
category and IUCN categowmof the Mmajor riversgin the MCLM. Evidently, the main rivers are
shown to be in a moderately to largelyxodified“state. Moreoverythe ecostatus for some rivers
are poor. According to the UICN category the main/fivers of the stidy area are either endangered
or critically endangered. Conclusively the general state_of river health for the MCLM is
concerning.
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Table 9. Summary of the various River Health Categories and Status for the Major Rivers
of the MCLM

RIVER SYSTEM ECOSTATUS PRESENT IUCN CATEGORY
CATEGORY ECOLOGICAL

STATUS

Magalies River Poor Class C - Moderately | *Critically endangered
modified and Endangered

Jukskei River - Class D - Largely | Endangered
modified

Skeerpoort River Good Class C - Moderately | Critically endangered
modified

Crocodile River Poor Class C - Moderately | Endangered
modified

Bloubankspruit River - Class C - Moderately | Endangered
modified

Wonderfonteinspruit River - Class, D — Largely | Endangered
modified

*Note — The Magalies River has vatious reaches or segments dlaong its total length that the IUCN has
categorised individually. This explains why there are twapcategories for the Magalies River which applies to
the concerned reaches or segmenis that were studied. For more infeimaiion see Nel et al (2004).

=  Water quality

The surface water quality is based on @ stafistical assessment @f'the available DWA data for the
period 1979-2008 for key strategic points. The data was assessed against the DWA Water
Quality Guidelines (1996) for irrigatiof),pivestock water and"(SANS241: 2005) for drinking water
quality. Occasional spikes in pH and tetal@issolved selids have been recorded. Although surface
water in the area is not generally used for potable purposes the South African National Standards
(SANS) provides a useful benchmark against the more stringent irrigation and the more relaxed
livestock watering guidelines.

The tables below show statistical summaries of the water quality parameters of some of the rivers
in MCLM collected from various sampling stations in the area to the north of Krugersdorp. These
stations were mainly operated by the Department of Water Affairs and recorded for the period
between May 1979 and June 2008. The different parameters are compared with the SANS 241
standards which give the recommended limit for Class 1 drinking water. The parameters analysed
are; pH, conductivity, Total Dissolved Solids, Calcium, Magnesium, Sodium, Potassium, Chloride,
Sulphates and Carbonates ions.
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Table 10. Statistical parameters of water quality parameters of three rivers in MCLM

River/para pH EC TDS ca” | Mg | Na K* Cl, | so, HCO,
meter (mS/m)

SANS 241 | 5.0-9.5 | <150 <1000 | <150 <70 <200 | <50 <200 | <400 | Un-

(2006) specified

Crocodile 7.0 26.3 175.5 16.6 5.9 15.0 | 4.0 17.6 18.8 | 64.4

Bloubank 7.4 50.9 350.0 42.1 24.8 | 9.8 0.7 19.6 | 65.0 150.2

Skeerpoort | 7.45 28.5 225 25.7 184 | 2.2 0.15 1.5 4.2 153.5

Statistical parameters for the period of record 05/1979 to 06/2008 (Source: Hobbs, 2009). The
statistical results of three rivers in Table 9 above show that the rivers fall within the DWA
standards in terms of water quality and no deviations were noted during the monitoring period. It
is imperative that these parameters remain within acceptable limits to sustain the health of the
rivers and the water quality. Equally, it is important to note that the above results provide a
generalised indication of the water quality for the rivers in 2008 and may not accurately reflect the
actual condition of the river along the entirgflength.[This js especially so where mining activities
(past and present) are, or havejttaken place and whetg! these activities may be adversely
affecting water quality on a localised scale,

»  Water Quality trends.0f river systegms

Several studies can be drawsirupon indicaling tremds. inrthe water guality of streams in the MCLM.
Table 11 summarises this information.

Table 11. Trends in the Water Quality of some of the Rivers in the MCLM

River System k g __ d Source

Crocodile River Experiencing |Water quality | Fourie and Associates,
problems stemming from | 2004
eutrophication and algal blooms

Jukskei River Experiencing  water quality | DWA, 2003; SRK, 1999;
problems as a result of | EMF 2003; EMP, 2009
urbanisation, mining, industry
and diffuse agricultural
(fertilizer) run-off

Wonderfonteinspruit Experiencing poor water quality | Opperman, 2008
due to surface water run — off
from a low cost housing. This
water is high in Chemical
Oxygen Demand (COD) and
Biological Oxygen Demand
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(BOD) concentration

Bloubank Spruit

Water quality is good at
Zwartkops except for the total
dissolved solids and elevated
nitrate levels. Water suitable for
livestock watering;

General river quality is primarily
poor largely due to discharge of
treated effluent from
wastewater treatment works

Hobbs and Cobbing,
2007

Magalies River

Water quality  parameters
assessed in the river complied
with SANS241:2005 and the
DWA guidelines except for the
total dissolved solids guideline
for irrigation water

Tweelopiespruit

Ti€ated Water idigeharged from
the surrounding minés’iqto the
Tweelopiespruit  makes** this
rivefiy systemisemi-toxic eand
unfif for use_by apimals;

During heawy rain storfns,
dntreated aeidwnine water flows
int@NEFWEEIDpiespruit;

Heauy metalsifiom the water, or
contaminated soil, are gaken up
Dy plantsgaad“get into animals
throtrgh the foodrchain

Winde and Stoch, 2009;
Du Toit, 2006

9.2.2 Desired State

As an underlying principle, wetlands and all other surface water resources should be maintained
as close to a natural state as possible. This implies two broad categories of objectives; to firstly
maintain surface water resources that are in a pristine or largely natural state in this condition,
and secondly, where possible to restore degraded / transformed surface water resources to as

natural a state as possible.

It is recognised that, with respect to the latter case, in many parts of the municipal area the
transformation of surface water resources is either complete and thus irreversible (e.g. where
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urban development has occurred over wetlands, causing complete loss of the wetland), or that
the attempt to reverse impacts on the water resource would not be economically or socially
practical or sustainable. As an example, promoting a policy for the attempted rehabilitation of all
areas of hydric soils that have been placed under cultivation would not be practical or
sustainable, and may have deleterious socio-environmental impacts such as loss of jobs,
worsening food security, etc. The environmental benefits of attempting to rehabilitate these
wetland areas would not outweigh the negative effects that would result in other spheres and
hence, would not be practical or sustainable. Rather rehabilitation attempts should be focussed
upon areas where the rehabilitation effort would be practical and would be able to improve the
state and functionality of the wetland, thus improving the ecosystem services provided by the
wetland. Such rehabilitation efforts are likely to have a significant cost implication, which
heightens the importance of prioritising actions which will result in definite and measurable
improvements to wetland health and functioning.

The above perhaps, and most importantly, relates to the maintenance and preservation of
wetlands and other surface water features that are currently judged to be in a largely natural
state. It is in this context that managenient objectives are critical, as ensuring that actions /
activities that could potentially ledadh to the degradation” @i wetlands and other surface water
resources should be carefully controlled. Potential landuse change is a critical area in which the
management objectives relatify to surface water r@sources need to be applied, as most of the
pressures acting on surfaceater resources are direetlyslinked tesfanduse, where some tend to
have a much greater impagi, on surface water rgsources than ‘other landuse types. Landuse
change has the potential to gxpose surface wateigiesources to afew suite of threats that would
have been unlikely to affect these envirgnments-previously. As the population of the municipal
area grows, there is likely to be_more"ang more demand for thé“expansion of urban areas into
formerly vacant or agricultural areas on the peripheries of existing settlements that may have the
potential to degrade wetlands and%other surfacenwater resources in these areas. Thus,
sustainable landuse management is key+4e @nsuringfihe’*dual components of the desired state for
surface water resource management in the MCLM. This is reflected in most of the management
objectives discussed below.
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9.2.3 Surface water features
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Map 3: Surface Water Features

@
All surface water features form part IAigHohsity sensitivity layer as illustrated in the
section above.

9.3 Agricultural Potential

9.3.1 Desired State

The desired state is essentially a target for a particular land use class, in this case agriculture,
and revolves around a relatively simple question “What should ideally be happening to agriculture
in the future?” This question refers to both current and proposed agricultural developments and

their related activities.
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The agricultural sector in the MCLM needs to align its future vision with those of the National
Department of Agriculture, Forestry and Fisheries (DAFF). Owing to this, the desired state of
agriculture in the MCLM should be to have a united and prosperous agricultural sector through
the support of sustainable agricultural practices while also maximising growth, empowerment and
income.

9.3.2  Sensitivity
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Map 4: Agricultural sensitivity

Areas of high agricultural potential according to the Gauteng Agricultural Potential Atlas were
determined to be of high sensitivity whereas areas of medium and low potential were determined
to be of medium and low sensitivity accordingly. These areas are sensitive to transformation by
other land uses.
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9.4 Groundwater and Geology

9.4.1 Desired State - Groundwater

The desired state of groundwater in the MCLM area is one in which both the quantity and quality
of the resource is managed in a sustainable way, in line with the requirements of the National
Water Act. Where groundwater is polluted or the water table falls below acceptable levels, actions
must be taken to bring these parameters back within satisfactory limits. At present groundwater
quality in the dolomites is potentially threatened by a variety of activities, including mining (acid-
mine drainage and leachate from mine waste dumps), discharge of effluent from wastewater
treatment works, and agricultural effluents (e.g. nitrate fertilizers). Locally very poor groundwater
quality has been recorded in some areas (particularly those close to former mines and slimes
dams) although as a whole across the dolomites the groundwater quality is still good. The
quantity of groundwater (closely related to water levels in the aquifers) may be declining in the
Steenkoppies Compartment (due tos,gfoundwater abstractions for irrigation), but rising in the
Zwartkrans Compartment (due pakly to inflows from riSiaggmine water levels in the adjacent
Witwatersrand rocks). A small part of the Tweefontein Compartment is also found within the
MCLM. There is still somes{Uhcertaintyabout therexact statgsof groundwater because the
groundwater-monitoring netwalk is preseftly not adequate™o charatterise the area’s groundwater
resources in detail.

The state of the MCLMs groundwateimesources is critical ngtwonly to small-scale users of
groundwater (e.g. farms and smallholdings) and tolthe environmént (e.g. the flow of the Magalies
River), but also to a valuable irrigation-based agriculttiral industry, which is a big local employer.
At present several different organisatienszhave anhterest in groundwater management in the
MCLM area, and there is limited coorffinatian and»cooperation between them. An important
management objective would be to achieve close cooperation between different organisations
(e.g. DWA, Council for Geoscience, the CSIR, the mining companies, etc).
In summary therefore, the desired state of groundwater in the MCLM area is as follows:
= Groundwater quality and groundwater levels moving back to within acceptable
parameters, and meeting legal and policy requirements.
= Adequate groundwater monitoring network (quality and levels) to enable the state of the
groundwater resource to be adequately monitored (particularly in the dolomites). Such a
network would also act as an early warning system.
= Strategy put in place for addressing identified problems, such as the low flows at
Maloney’e Eye and associated groundwater abstraction, the acid-mine drainage problem,
and the problems of pollution emanating from mine waste dumps.
= Coordinated database of groundwater data, incorporating all available groundwater data
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9.4.2 Desired State - Geology

The geology of the earth as we see it today is the result of numerous cycles of deposition and
weathering, movements of land masses and volcanic eruptions that have taken place over a
period of hundreds of millions of years, and continues today, but at a rate that is all but invisible.
Although mankind has used and often abused the earth’s geological resources since the
beginning of civilisation, he is unable to effect the basic geology of the planet. Consequently it is
not considered possible to set targets for an idealised geological “desired state” but it is possible
to create a situation where knowledge of the geology of an area, allows one to have a basic
understanding of both the potential for development of an area, and the problems that may be
associated with such a development. It is thus a requirement for decision makers to be aware of

the geological features of the MCLM in order to protect these features.

9.4.3 Sensitivity
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The geology and geohydrology map illustrate the dolomitic areas, the decant point, the Maloneys
eye and undermining as high sensitivity areas due to the major issues associated with these
areas. Areas of medium sensitivity include the waste water treatment works and the slimes dams
within the MCLM. The remainder of the study area is considered to be of low sensitivity from a
groundwater perspective. This includes the granitic / weathered quartzite aquifers to the west of
the study area as these are not considered to be sensitive at this stage as they are not under the
same pressure as the dolomitic aquifers..
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Map 6: Dolomitic sensitivity

Map 6 highlights the dolomitic areas within the MCLM, highlighting the sensitivity mentioned
above.
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9.5.1 Current Status Quo

Although no specific studies into radioactivity have been conducted for the EMF, the following
information has been provided. This information lays the foundation for further studies into the
matter. The EMF can also make recommendations for remediation in the hopes of improving the
current status quo.

Contamination of soil and groundwater resources through Acid Mine Drainage, as mentioned
above is a major concern for the MCLM. However in addition to AMD, the threat of radioactivity
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through radon gas and radioactive dust has also been found to be a major concern (Land-Use
after Mine Closure — Risk Assessment of Gold and Uranium Mine Residue Deposits on the
Eastern Witwatersrand, South Africa. M. W. Sutton. Mine Closure. 2008).

The National Nuclear Regulator (NNR) has found that fine radioactive dust from relict mine
dumps can result in deposits on agricultural lands result in radioactive contamination in addition
to inhalation by humans (Radiological Impacts of the Mining Activities to the Public in the
Wonderfonteinspruit Catchment Area). An airborne radiometric survey that was conducted by the
Council for GeoScience indicates that a large number of residential and built up areas fall within
areas of high risk of radioactive contamination.

As an example, radioactive measurements surrounding the Tudor Dam in the MCLM have been
determined to medium to high. At the site, uranium and radium concentrations were measured to
be 2000Bg/kg for uranium and 1200 Bg/kg for radium. These exceed national and international
clearance standards.

An explanation of this radioactivity woutd pelthat sailf expesed after reclamation of mine residue
deposits has elevated concentrati@ns of heavy metals M_the topsoil, notably, Co, Ni and Zn.
These heavy metals will / have evitably end up in the groukdwater (AngloGold Ashanti West
Wits Operations. Draft Enviragmental Impact Assessment Report,,2009)

A major situation arising due={o the presence of radioactive soil is»Rot only the movement of this
dust but also the settlement, of peeple’|on Onmiear these areas. The Tudor Shaft Informal
Settlement in Kagiso is a case in poin, Fhis“settlement is locaied upon uraniferous tailings,
adjacent to tailings dams and within 500m buffer zongs of tailings“dams.

The Chamber of Mines dictated a 500w buifer_zonessurrounding tailings deposits however these
were not adhered to and as a result settfements have €merged in these areas. In addition these
areas have not been rehabilitated suitably with metallophytes (plants which are able to
metabolise heavy metals) contributing to the use of these areas (Surveying in the Vicinity of
Witwatersrand Gold Mines. H. Coetzee. Mine Closure 2008 & Land-Use after Mine Closure —
Risk Assessment of Gold and Uranium Mine Residue Deposits on the Eastern Witwatersrand,
South Africa. M. W. Sutton. Mine Closure. 2008).

Mariette Liefferink is thanked for providing this information.

9.5.2 Desired State
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The desired state in this regard would be to improve the dangerous current status quo. This
would involve the clear demarcation of areas identified as having radioactive concerns and the
fencing off of these areas until they can be remediated.

Accountability for these incidents also needs to be addressed timeously in order to ensure that
remediation measures are implemented.

Urgent intervention is required in areas where human health is at risk, particularly in areas where
settlement is located on or near radioactivity hot spots.

9.6 Socio economic (incorporating infrastructure and planning)

9.6.1 Development Pressures in MCLM

Development pressure is occurripgWi the east of the muniefpal area, south of the N14 Highway.
Concentration of development is primarily occurring in this¥tocation, at the N14 and Hendrik
Potgieter Drive intersection. SFhis area falls,within the.Gauteng @xban Edge’. The purpose of the
provincial urban edge, as dellfeated in the Gauteng Spatial Develggment Framework? is to:

= combat urban spraw

» create economies ofturbanisatign

= focus on in-fill and redevelopmegnt

= protect natural environment

= support efficient infrastructuregprovision.

Land use changes have come about within the"MCLM as a result of township establishment
applicationss. According to the City, the original zoning for the application sites was
“‘underdetermined”. Therefore a change in land use is only considered if a township establishment
application is made to the Local Authority.

Outside of the urban area covered by the Krugersdorp Town Planning Scheme (KTPS), the Peri-
Urban Areas Town Planning Scheme 1975 (PUATPS), applies. In terms of the PUATPS an
applicant can only acquire rights (consent use or township) and cannot apply for a rezoning. In

! While the term ‘urban edge’ is used throughout this document for consistency with the terminology of the Gauteng SDF,
it must be considered as the Urban Development Boundary as it delineates the edge for future urban development.

2 Gauteng Provincial Government: Development Planning and Local Government; Gauteng Spatial Development
Framework, Phase 3.

% It is noted that in terms of the Krugersdorp Town Planning Scheme that if the general amenity of the neighbourhood is
affected by a land use, the local municipality can intervene.
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terms of the PUTPS, the whole area outside of the KTPS is considered to be an “undetermined”
use zone.

In the rural areas falling outside the KTPS, numerous consent use applications (and some
subsequently approved) have been made to the municipality. These special consent applications
have included additional residential dwelling units as well as non-residential uses in nature and
include uses such as Bed and Breakfast facilities and tourist related accommodation; restaurants,
wedding and conference facilities; game farms; flower nursery’s and agri-industry related
activities. Any change in land use can be applied for in terms of the PUTPS. The controlling
factor enforced by the local municipality is the development control that the maximum coverage of
the proposed development be limited to 10%"*.

There are numerous clauses of the PUATPS that are relevant when considering enforcement to
protect the natural environment:

= Peri-urban scheme restricts proximity of similar use or rights by distance of 5km.

= In terms of Section 6(1)(vii)(g) “provision must be made for the attractiveness and

maintenance of the land and gartiens'te the satisfaction of the local authority.”

= Conditions of approval of censent application
In terms of table C of the scheme;the maximum coverage fothe undetermined land use zone is
10% and height restriction isad,

Rural Precinct Plans are cugently being prepared jor Hekpoort, Magaliesberg and Tarlton. These
documents are currently availablg,for public comments

Areas of the Cradle of Humankind Wofld Feritage Site fall outsitie’ the District Management Area
(DMA) and within the jurisdiction of the Mogale Citys’ The implication of this is that the decision
making for change in land use will he®wigh the_Mggale City Local Municipality. Furthermore,
according to the municipality, the DMA istta be thansferred to the Mogale City Local Municipality
by July 2011. This has important implication that there is a strong environmental framework in
place by the municipality to inform development decisions and guide investment opportunities in
the area.

The existing Gauteng Urban Edge surrounds the Krugersdorp/Kagiso development area as well
as the development node identified at the intersection of the R28 and N14 Roads. However, the
area south of the N14, and to some extent the area north of the N14 is exposed to development
pressure. The intent of the municipality would be to extend the existing urban edge from the node
at the intersection of the R28 and N14, north of the N14. This would extend to the City of
Johannesburg Metropolitan Municipal boundary. It is the intention of the MCLM that this revised
urban edge would allow for integration of urban to rural, acting as an urban-rural interface

* in terms of section 6.1.(c) of scheme and confirmed by the planning officials.
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between the developed areas and the Cradle of Humankind. The northern area of Johannesburg
municipality abuts the Mogale City municipality. In terms of the Johannesburg SDF the northern
area of the metropolitan has impetus for growth and development and the Johannesburg policy
implications for this area are to enhance and maintain the urban qualities of this area”. It therefore
follows that there will be continued development pressure on MCLM in the area just north of the
N14 corridor.

In addition to development protection in the CoHWHS, the MCLM must protect against
development of the ridgeline. The Gauteng Department of Agriculture and Rural Development
(GDARD) has formulated a policy for development guidelines on ridges®. Urbanisation and
development of prime residential properties places pressure on the ridgeline and the environment
that it offers.

The municipality recognises the need for development in its jurisdiction. It has recognised the
main development needs as the need for residential development and the need to provide urban
support and urban services in the area so as to improve the economic base of the municipality.
As such, most applications are appreveddhthey are/g@ing to be to the economic benefit of the
MCLM. However, at the same tifey it is evident that theturban expansion and development of
Krugersdorp has resulted in areas of the municipality comintg under development pressure.
Moreover the MCLM containg_tinique eavironmentalfattributes. s here is therefore the need to
limit conflict between the need for economic development, service delivery pressures and the
needs of conservation, and gensider the developmegnt of the area holistically.

9.6.2 Desired State

The Integrated Development Plan anasthedSpafialireptesentation of the IDP’s vision in the form of
the Spatial Development Framework reflect theé™long-term vision for the sustainable development
of the municipal area. The future development vision of the municipal area underpins the desired
state of the environment for the EMP.

The Vision of the Mogale City Local Municipality is:
Quality Service delivery for all in Mogale City.

The IDP provides both the vision and mechanism for achieving long-term sustainability and, in
turn, sustainable development is one of the core functions of the municipality.

® City of Johannesburg, Spatial Development Framework.
® Directorate of Nature Conservation (Dept of Agriculture, Conservation, Environment and Land Affairs.
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The formulation of the SDF was, like the IDP, guided by provincial and national legislation and all
relate to the national spatial development principles of —

Sustainability

Efficiency

Equity

Integration

Economic development’

In essence components of the desired state of the environment include:

A safe and healthy environment — for this and future generations
An environment that meets the basic needs of the city’'s community — both rich and poor
An environment which positively affects quality of life; jobs and other activities of its
citizens
An environment that provides basic essential services to its community as well as to
industry and commercial development
A natural environment that isgi¢higrbiodiversity
An environment whose_“ability to deliver ecdlegigal goods is not threatened by
degradation
An environment thats€Ontinues t@yact as a key service provider meeting basic needs in
terms of:

o Climate regutation
Flood attenudtion
Recreation
Food, water, air
Building materials and_fuel

O O O O O

Waste-treatment — drainade, wastewater.

" Mogale City Spatial Development Framework, 2009.
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9.6.3 Sensitivity
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Map 8: Development Pressures in MCLM

The areas of high sensitivity from agﬂrﬁtgclude the ridges and protected areas as
these are under pressure from development applications. The agricultural hub and the areas
surrounding the N14 / R28 intersection have been identified as moderate sensitivity as these
areas are earmarked for development in terms of the SDF due to the defined movement corridor.
Areas of low sensitivity would include the urban area of Krugersdorp and surrounds as well as the
industrial and mining areas.

9.7 Heritage

In order to address the gap that was identified in the status quo phase, some background
information has been included in order to put the desired state in context.
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9.7.1 Background Information

= History of Mogale City

Mogale City is host to a small number of declared provincial heritage sites that seem to reflect
only a tiny part of its history. However, it should be taken into account that palaeontological and
archaeological places (Stone and Iron Age, rock art) are by default protected. Likewise all
structures and buildings older than 60 years are protected by default, as well as older burial
places and public monuments and memorials.

Relatively little is known about the earliest human occupation of Mogale City, although our
knowledge has been gradually increased by the discovery of new fossils associated with early
humans. However, there is little doubt that the first humans in the area may have been Homo
ergaster who roamed the area about one million years ago during the Acheulian period of the
Early Stone Age. The ancestor of Homo ergaster, Australopithecus, considered to be the earliest
ancestor of humans, lived in the SterkfonieirmyValley and other places north Krugersdorp (today
the Cradle of Humankind — a Waerld“feritage Site) almosi,three million years ago. During the
Middle Stone Age, 200 000 #edrs ago, modern man<#op Homo sapiens had emerged,
manufacturing a wider range of tools with technoiggies more advanced than those from earlier
periods. This enabled skilledyiinter- gathgresbands tovadaptio different environments. From this
time onwards, rock shelters aid caves were used fgfoccupation ang reoccupation over very long
periods of time. The Late Sione Ageaconsidered to have startédi'some 30 000 years ago, is
associated with the predecessors of the San and Khoi Khoi. San fQuiiter-gatherer bands with their
small (microlithic) stone tools lived in M@gale City.

To date, 950 hominid fossils, over 9 000ystone tools, 300 fragments of fossil wood and thousands
of animal fossils, some the best presended examples, of a variety of uniqgue and remarkable
creatures that shared the earth with early hominids several miliion years ago, have been
excavated in the area. Most sites are confined to the Cradle of Humankind, which does not fall
within the municipal area. About 25 known sites occur inside the study area.

The Late Stone Age is also associated with the advent of rock art. In Southern Africa rock
paintings are primarily found in hilly and mountainous areas where there are shelters, whilst rock
engravings occur in the open on scattered rocks and outcrops. Mogale City is not known for its
rock paintings, but there are a small number of about 20 rock engraving sites Most of these
engravings are attributed to the Khoisan communities that evolved during the later periods of the
Late Stone Age.
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Because colonial farmers, settlers and miners have continuously and intensively used the
development area for the past 200 years, very few signs of Stone Age occupation in the form of
surface deposits and finds of artefacts have survived.

Excavations at The Boulders indicate that between 350 AD and 600 AD early Tswana
communities lived in the Midrand and neighbouring areas, building semi-permanent settlements
of stone, wood and clay, growing crops, farming with livestock and manufacturing pots and iron
implements. They moved out after 600 AD and returned about 1200 AD. Between 1100 AD and
1200 AD San communities inhabited the area. Tswana communities returned in about 1500 AD
and stayed in the area until their displacement by the Matabele kingdom during the 1820s and
early 1830s and by colonial settlers since the 1840s.

Evidence of Iron Age habitation in Mogale City can be found at various places, mainly in the form
of stone-walled structures and artefact sites. About 25 sites have been incorporated into the
database. Many Iron Age sites also occur inside the Cradle of Humankind World Heritage Site.

Mogale City was named after Chief Mogale, the youngeheir to the Po Chiefdom of the Batswana.
The Po tribe, one of the original tripes, occupied the territary. now known as Mogale City. They
occupied an area that stretched from the Magaliesberg in thefwest to the present day Northcliff
Ridge in the east, to the Vaal{River in the.southwesthiand Harteheestpoort Dam in the northwest.
In 1841, the earliest recorded.Use of Chief Mogale padogale’s name for the district was made.

The first white colonists whey settleg”inthe Megaie /ity area ¢ame for very much the same
reasons as the Iron Age communities: Water and-grazing for cattle, water for crop-farming, trees,
thatching grass, clay for making_brick§ and pots, imild climate, ‘Wildlife and the presence of the
hills as shelter and protection. In the 1820s the first white people appeared on the scene, hunters,
traders, missionaries and other travellersgiPeunanent occupation by whites began in the early
1840s, when Voortrekker farmers established the farmsthat today form Mogale City. These farms
were subdivided many times over in more recent years and more farmsteads were established.
Gradually the entire area was divided into farms. However, it was only since the 1880s that these
farms were formally surveyed and mapped, and when not only their names (such as Paardekraal
and Sterkfontein) but also the names of rivers (Crocodile, Blaauwbank Spruit) and other features
(Zwartkop, Spioenkop) became permanent fixtures on maps. A number of farmsteads and
cemeteries (white farmers and African farm workers) are known that were established during this
era. The more rural parts of Mogale City are dotted with homesteads and remains of homesteads
(often with cemeteries) associated with the habitation of African labour and tenant farmers.

The dolomite rocks of the area attracted the attention of early prospectors due to their similarity to
the rocks of the already active Pilgrim’s Rest goldfields. Gold deposits were discovered as early
as 1874 in the Blaauwbank area near Magaliesburg and in 1875 at Kromdraai. In January 1886,
finally, two prospectors, George Harrison and George Walker, discovered the Main Reef Leader
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on the farm Langlaagte in the Johannesburg area. Other deposits on other farms followed soon
and on 20 September 1886 nine farms on the Central Rand were declared public diggings. This
was followed by the proclamation of gold-mines. A similar pattern was followed in Mogale City.
The many prospecting trenches and pits dotting the landscape were the predecessors of some of
the largest gold-mines in the country, such as Randfontein Estates, Luipaardsvlei Estates and
Lancaster. The southern part of Mogale City is a mining landscape and about 15 sites have been
identified, comprising headgears, reduction works and places (villages and compounds) to house
the large labour force.

Dolomite areas also provided limestone for the gold refining process and the manufacture of
building materials. Ironically it was through these destructive mining activities that the first fossils
were discovered at Sterkfontein and neighbouring limestone mines. A few other sites related to
limestone mining were identified to the north of Krugersdorp.

The Boer government soon realised the need for proclaiming a town to serve as a centre for the
new goldfields west of Roodepoort and Johannesburg. The fledgling town of Krugersdorp (hamed
after the State President of the Zuid-Affikgansche IRepabliek) was proclaimed on a 428 hectares
portion of the farm Paardekraal in “£387 whilst the remaindes af the farm became public diggings.
Municipal status was granted in #603. The railway line fromid@hannesburg reached the town in
1891 and was extended to R@ndfonteinand Potchefstroom in 1896. The completion of another
important railway line, betwegll Pretoria and Magalieskurgrin 1925=gave rise to the establishment
of the rural town of Magaliesburg in northern Mogale City. Kruger&édorp is known for its public,
commercial and residential eildings #ith historiealassociations, gf*which the railway station and
the City Hall are provincial heritage sitesytheformer_Magistrate’s'Office is a fine example of ZAR
architecture and houses the Krugersdorp Museum.

The original village was gradually transSfomned, intosa town with solid buildings such as banks,
hotels, stores, government buildings andspublic opéin“Spaces. The town site soon became too
small and the residential population started spreading into suburbs such as Krugersdorp West
and Krugersdorp North. Mogale City’s (white) suburbs are the product of extensive urban sprawl
and are regionalised into north, south, east and west, and they generally have different
personalities. While the CBD and the immediate surrounding areas were formerly desirable living
areas, the spatial accommodation of the suburbs has tended to see a flight from the city centre
and immediate surrounds. The biggest sprawl lies to the east and north-east. Formerly consisting
of peri-urban smallholdings, the eastern parts of Mogale City exploded in the 1970s and 1980s.
The trend continued after the turn of the 20th century. The result was that many heritage features
associated with an earlier past would have been altered and destroyed, so that the EMF heritage
database is relatively thinly “populated” in this area.

The spread of the town was not confined to the need for providing more space for residential
purposes but was also dictated by the requirement for industrial expansion. This led to the
establishment of industrial townships such as Chamdor, Boltonia, Factoria and Delporton.
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Early Krugersdorp did not offer its Black citizens much in the way of housing. While the mines
generally looked after their own, and most domestics could expect to have sleep-in quarters, the
remainder had to fend for themselves. Almost from the onset, when the town was first laid out,
separate suburbs, or "locations" as they were known, were allocated for Black, Malay and Asian
occupation. This is an aspect of colonial town planning that was not unique to the Transvaal, but
was common to most other parts of southern Africa. Not only did it conform to existing Zuid
Afrikaansche Republiek (ZAR), or Transvaal, policies, but the idea of separate residential areas
for Black and White also suited the mining companies, who had recently adopted the "compound"
as a means of housing their Black labourers. The core of the original Krugersdorp “location” still
exists, known as Munsieville. Lewisham that later formed the core of Kagiso was established in
1926. Kagiso Township was established in 1956 for purposes of housing the large number of
African residents who had migrated to the area, as well as for housing those displaced from
former “black spots” and farming areas, whilst Azaadville became home to people of Asian origin.

Mogale City does not only reflect struggles for land and living space but also various liberation
struggles. The Paardekraal Monument 2 gravincial hefiiage site) commemorates the start of the
Transvaal War of Independence (#880-1881). Monumentsigear Kagiso and Soweto in the south
reflect the Jameson Raid (1895-%896), a failed attempt at adpelitical coup. The Witwatersberg,
Magaliesberg and the hillsa@round Krygersdorpi€entain manys ruins of British blockhouses
constructed during the Anglo-Boer War/(1899-19@2)s0fswhich iwo (Fort Harlech and Barton’s
Folly) are provincial heritage=sites. Krugersdorp was the site of & major concentration camp for
Boers and of a refugee campyfor Blacks”|A majeigbaitlie, the Battle of Nooitgedacht (1900) was
fought on the Magaliesberg. Memorials geflect the“participation ofy{white) people in the First and
Second World Wars.

The new political dispensation after “499%4yeffectively, ended apartheid and began in a sense
reversing the migrations brought about By forced remoevals through a process of land restitution
and redistribution. In 2001 the Krugersdorp Local Council was renamed Mogale City and the
former Krugersdorp District (proclaimed in 1895) became the Mogale City municipal area.

» Heritage resources

The “traditional” approach in defining, mapping and assessing the heritage aspects of the study
area is based on the occurrence of heritage resources as individual “dots on the landscape” and
as clusters combining such “dots”. This approach is grounded in Section 3 of the National
Heritage Resources Act (Act 25 of 1999), that defines any place or object of cultural significance
as a heritage resource (see Section 1.2).

The concept of cultural landscapes is of more recent origin and, although the definitions of the
National Heritage Resources Act bear reference, is primarily grounded in international doctrinal
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texts in the form of Charters and Recommendations produced by ICOMOS and UNESCO. The
most recent and authoritative text is the World Heritage Cultural Landscapes handbook,
published by the World Heritage Centre (2009).

The term “cultural landscape” embraces a diversity of manifestations of the interaction between
humankind and its natural environment. Cultural landscapes often reflect specific techniques of
sustainable land-use, considering the characteristics and limits of the natural environment they
are established in, and a specific spiritual relation to nature. Cultural landscapes are illustrative of
the evolution of human society and settlement over time, under the influence of the physical
constraints and/or opportunities presented by their natural environment and of successive social,
economic and cultural forces, both external and internal. They are categorized on the basis both
of their value and of their representativity in terms of a clearly defined geo-cultural region and also
for their capacity to illustrate the essential and distinct cultural elements of such regions. The term
“cultural landscape” embraces a diversity of manifestations of the interaction between humankind
and its natural environment.

The World Heritage Committee distinguistiesibetween three categories of cultural landscapes:

= Clearly defined landscapés, designed and createddintentionally by people, such as
parkland and urban affas

= Organically evolved fahdscapes ghat has developed oversiime, including relic landscapes
(where a certain activity has ceased to exigt) and continuing landscapes (which retain an
active social role andmwhere the gVolutionaiy, process is stiftin progress)

= Associative landscapes, which age essentially natural landscapes with significant human
associations in the realm_ of the intangible heritage

All three categories exist in the Mogale City area. Hewever, they are too broad in terms of the
practical mapping and assessment of heritage @lements; hence, the below World Heritage criteria
for classifying the type of cultural landscape have been adopted.
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Table 12: World Heritage Criteria

CRITERIA

DESCRIPTION

1

Masterpieces of human creative design

2

Important interchange of human values, over a
span of time or within a cultural area, related to
developments architecture, technology,
monumental town-planning, landscape
design

in
arts,

Important testimony to a cultural tradition that is
living or has disappeared

Outstanding example of a type of building or
architectural or technological ensemble or
landscape that illustrates stages in human
history

Qutstanding example of a traditional human
seftlement or land-use representing a culture or
cultures

Directly or dméirectly associated with events or
living traditionss ideas, beliefs, artistic and
litecary werks

Important natural phenomena or areas of
exceptional beadty and aesthetic importance

Ouistanding examples representing major
stages of earth’s history, including record of
life¥ geology, landforms

Outstanding examples representing ongoing
ecoldgical and biological processes in the
evolution of terrestrial, marine, coastal and
fresh water ecosystems and plant and animal
communities

10

Important  natural habitats for in-situ

conservation of biological diversity

By applying and combining the above criteria,
landscapes can be distinguished:

= Palaeontological landscapes
= Archaeological landscapes

= Historical built environments
= Historical farmland

the following classes or categories of cultural
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» Historical rural towns

» Natural landscapes

» Relic landscapes

= Burial grounds and graves

= Associated landscapes

» Historical farmsteads

= Historical institutional landscapes
= Scenic/Visual amenity landscapes

The 2003 Mogale City EMF did not follow the cultural landscapes approach at the time simply
because it had not really been adopted by heritage specialists and hence there is a “gap” in this
regard. This revised EMF aims to fill the gap as best as possible but at the same time also
facilitate the proper evaluation and definition of cultural landscapes. For now the cultural
landscapes that have been identified in Mogale City comprise of the following categories, most of
which have been aligned with or superimposed on top of those landscape descriptions already in
use with EMFs and similar strategic envirdgnmental asgassments:

= Cultural landscape sensitwity 1: Relic landscapes coasisting of heritage sites of medium
to low significance

= Cultural landscape sgnsitivity 2:#Historical_faigm #and ana=wverfs consisting of cultivated
land, forest plantatigas and improved grassiand

= Cultural landscape sensitivity, 37 Built envireament (urban greas), mines, quarries

= Cultural landscape sensitivity 4 (Historic“huilt environment, protected heritage sites,
heritage sites of high_significag€e (including graves®and cemeteries), institutional
landscapes (historic mines, prisons, military bases, hospitals etc), natural landscapes
with intangible, palaeontolagical sand_aichaeological potential (rivers, water bodies,
ridges, unimproved grassland)

The 2003 EMF for Mogale City did not specifically address driving forces.

= Driving forces

The growth and development of the population is a major driving force in Mogale City. Its
elements, such as population development, wealth creation, health, education, skills
development, housing and development of recreation services have both positive and negative
socio-economic implications for cultural heritage resources.

A positive driving force since 2003 (in a certain sense also a response) has been the increasing
preservation of cultural heritage resources for the use of future generations and for the tourism
potential.
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The negative driving forces since 2003 include ongoing vandalisation and deliberate degradation
of heritage sites and areas for economic gain. Recreational demand is linked to the tourism
potential of cultural heritage resources (including open spaces and urban precincts) which is
growing in Mogale City. The city is ideally suited to provide the resources for these activities. This
is closely linked to tourism development (the Cradle and other places) and requires extensive
management to preserve the heritage sites and landscapes.

The ISSUE affecting heritage in this context is that heritage is increasingly considered (compared
to pre-2003) when planning and developing housing, infrastructure and other requirements.

Policy and legislation (leadership, goals, indicators, strategies, enforcement and monitoring) have
the potential to be both positive and negative driving forces for cultural heritage resources. The
National Heritage Resources Act (Act No. 25 of 1999) and subsequent legislation (including
municipal bylaws and regulations, e.g. those dealing with demolition applications) encourages
heritage resources conservation. Recent municipal IDPs include heritage conservation issues.
Unfortunately historical policies led s{ortfiel separate’ development and settlement of, in most
cases, urban communities in disadvantaged and margual areas with little regard to the
conservation of cultural heritage resources. This in effect causéerthe degradation of some cultural
heritage sites and landscapes(tue to neglect by goveshment and organs of state.

The emphasis has since 2803 shifted from the development oi ‘policy and legislation to the
implementation, as is evideamin the jricreasingmnuimber of local IDPs that are including heritage
issues.

The ISSUE affecting heritage in this context is a basic lack of awareness of including heritage
matters in broader policies and procegdures; furthesmore, lack of compliance with heritage and
other legislation. However, there has been gradual improvement since 2003 as illustrated by the
increasing number of demolition and alteration applications and Heritage Impact Assessments
(submitted to SAHRA and PHRAG).

The city's numerous and diverse cultural heritage resources as a basis for economic
development are the most obvious and possibly cost effective way for local communities to
become part of the growing self-sustainability drive in South Africa.

Development of tourism since 2003 is a positive driving force in the preservation and
development of existing known cultural heritage resources. There has been a proliferation of
heritage tourism projects in and around Mogale City. This may also promote need for more basic
research into the state and possible function of these resources for optimal conservation and
utilisation in the city.
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On the downside, continuing post-2003 economic development in the form of shopping malls,
housing estates, office parks, re-use of mining buildings for industries etc sometimes lead to loss
of cultural heritage.

The ISSUE affecting heritage here since 2003 is the ongoing loss of cultural heritage due to rapid
economic development.

Since 2003 this trend still applies in cases where significant heritage resources are destroyed
instead of being considered for rehabilitation and re-use. In other cases heritage resources are
altered beyond recognition, thereby diminishing their significance. Visual impacts of new
developments on the cultural landscape are sometimes not considered or are considered too late.

Conservation of the built environment remains, however, problematic due to the sensitivity
surrounding the past political situation of the country. Opinions are divided along cultural and
political lines about what part of South African history should be conserved or not. There are also
inadequate budgets to maintain all historical sites. These sites are not being used effectively to
generate an income for their own upkeep.

On the positive side there is an intreasing trend (partially erféreed by legislation) since 2003 to
preserve heritage resourceg™as parifof largericonservations efforts, e.g. through urban
regeneration projects, by placiig them onfheritage segisters®and asspart of protected landscapes.

The ISSUE affecting heritagemesources 1 this Ceniexissince 20035<S that many developments still
do not consider sufficiently the benefits ‘asseciated with the econdinics of resource conservation.
However, because of increasing_awareness of the need to comp!y with heritage legislation, there
is a gradual improvement in this regard.

9.7.2 Desired State

Heritage is a collective property which tells the history of a people, a city, or a territory, and is
transmitted from one generation to the next. Heritage makes it possible for the present
generations to understand their place in history and to better cope with the constant mutations in
society: it is an element of stability in a rapidly changing world. Heritage is also an essential
element that makes it possible for a people to show its uniqueness, to manifest its own way of
perceiving the world and to express its capacity for cultural creativity.

To take action in favour of heritage is a necessary step for the perpetuation of the cultural
elements that are necessary to the existence of a society. Sometimes, this also makes it possible
to find solutions to a number of problems and difficult situations that a community and its
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members encounter. To preserve the heritage is for a community to work towards the recovery of
a collective memory and identity, and through this collective effort, create social cohesion. To
valorise (add value to) the heritage means to contribute to a better mutual knowledge and
understanding among the communities present within a territory, each one with its own particular
cultural identity. This results finally in the maintenance of social harmony, which implies the
recognition and respect for the differences in the cultural identity of each community, a
determining factor in the implementation of a sustainable development policy.

The components of heritage are, foremost, the traditional solutions implemented in order to adapt
to a particular context. They often remain an irreplaceable resource, allowing the populations to
develop and evolve. The loss or the abandon of heritage is a risk that cannot be underestimated,
as we see the extent to which many of today’s alternatives to the traditional ways of life prove ill
adapted and ineffective.

In a context of development, it is clearly evident that projects, including those that prove
technically accurate, that do not take into account aspects of the local cultural identity, knowledge
and know-how, have little chance of sueceeding. @n the other hand, heritage has today become
a powerful instrument in the econofilie ‘and territorial devel@pment of a community, when properly
valorised and promoted, often in the context of tourism relateds@etivities.

Tourism centred on heritage,Doth culturgl and natdraly represenis=a major potential for local and
national economic development. The development0f tourism is a‘potential source of many types
of financial gain, regarding theyentranet fees tossiies, and museumsy guided tours and visits, sales
of handcrafts, documents and photos, yand the“development ofs\the craft industry. It is also a
source of more important financial répelicussions)in areas sth as the hospitality industry,
transportation and restaurant services. For local governments tourism is also a potential source of
revenues through taxes.

The preservation of heritage can also generate new employment opportunities: creation of jobs in
the areas of rehabilitation and maintenance of heritage sites (for local craftsmen and construction
companies), its exploitation for research and management purposes (researchers, administrators,
marketing and communication professionals, gardeners and guardians), but also in hotel trade
and tourism management.

The use of available local resources (materials, know-how, and construction management) and
their adaptation to contemporary needs makes it possible to reduce the costs in terms of
investment and production. This in turn generates employment opportunities, additional profit,
reduces construction costs, particularly in the housing sector. It also helps in making everyday
products, such as medicine and food, more affordable.
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The valorisation of the cultural assets of Mogale City constitutes a factor of attraction, not only for
the tourists but also for a number of investors which could contribute to boost the local economy
through the implementation of new activities such as industries and development projects.

Local governments such as Mogale City have a major role to play in the protection and
conservation of heritage, as they work most closely with the populations who are the primary
beneficiaries of development activities.

= Determinants
The attainment of a “desired state” regarding heritage resources management in Mogale City is,
as elsewhere, informed by a combination of factors:

= General heritage management principles as encapsulated in international doctrinal texts
and applicable national legislation and guidelines

= Government mandates (national, provincial, municipal)

= A Mogale City heritage management framework

= Stakeholder interests, values-apd @spirations

= Context (the range of legalfacological, social and*@conomic facts, conditions, causes and
surroundings, that define the circumstances relevant i@-@ problem)

= Vital attributes suck(as spirit fJ6f place, "biological diversity, heritage, development
potential, local commadnity particigation

= Threats to such vitalaltributes

= Responses to threaisras well/asto deveiepinent trends gnd pressures as outlined in the
sections above (macro-environmental factors)

On their own the above factors mean little, but they should be combined and harnessed through a
municipal heritage management frameworkyihat will e part of the broader EMF.
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9.7.3 Sensitivity

NORTH WEST
PROVINCE

Map 9: Heritage Sensitivity °

Cultural significance is embodied in@Ae ka‘usic significance), its fabric, setting, use,

associations, meanings, records, related places and related objects.

Cultural significance is assessed in terms of the following criteria, some of which are embodied in
the NHRA:

= Historic value: Material or intangible evidence resulting from changing social, political and
environmental circumstances or conditions

= Rarity: Unique or unusual features also possess rarity value, apart from their age. Section
34 of the NHRA provided general protection for all structures older than 60 years. This
does not imply that recently erected structures cannot possess rarity, or for that matter
cultural value.

= Scientific value: Indicates research potential (the capacity to yield more knowledge)
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= Typical: Indicates that the feature is a good example of a certain class or type of heritage
resource

= Aesthetic: Other than artistic or architectural expression, aesthetic value can also be
evident in craftsmanship, technique, visual cohesion (harmony), visual evidence of
permanence and stability, setting etc.

= Technological: Indicates value in terms of a technological achievement

= Personal/Community: Indicates value in terms of association with a certain person,
community, organisation or cultural group

= Landmark: A sense of place or belonging involves the physical and visual relationship
between a feature and its environment.

= Condition (material integrity): Indicates substantial evidence of authentic fabric with minor
degree of lost or obliterated fabric; also refers to a structure’s restoration potential

= Sustainability: The potential for lasting economic viability (use) and the perpetuation of
the original use or part thereof.

In terms of the above criteria, heritage sites (places) and cultural landscapes have been rated as
low, medium or high. In accordance gwiih.'generally @aceepted heritage thinking there are in
principle no places and landscapestthat have no cultural siguaificance, unless proven otherwise.

9.8 Landscape Character

9.8.1 Desired State

Landscape is a natural resource, vitallo the logaffafndwational identity and often a driver for local
economies. Landscapes provide a dynamic*tackdrop™o people's lives and as such any change in
the landscape is likely to affect those people's lives. Careful management of these landscapes is
therefore necessary to avoid undesirable change.

In the context of Mogale City, the landscape is a key driver for tourism in the area, with the
natural areas being well-suited to scenic tourism routes as well as adventure tourism activities.
The development of tourism in the area is an important facet of local economic development and
as such the preservation and management of sensitive landscapes and the exiting ‘sense of
place’ is critical.

Informed and responsible decision-making on the part of the MCLM is therefore required to
ensure that future development is appropriately located within the landscape.
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9.82  Sensitivity

NORTH WEST
PROVINCE

Map 10: Landscape Sensitivity

@
Areas of high sensitivity are defined as such due to'their se |t|V|ty to change. Urban areas which

are already heavily transformed hav ce for change to the landscape and hence
are categorised as low sensitivity.

9.9 Air Quality

In order to address the gap that was identified in the status quo phase, some background
information has been included in order to put the desired state in context.

9.9.1 Background Information

Please refer to Appendix 1 for meteorological data.
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= Air Quality Information

One air quality monitoring station exists within the MCLM. GDACE (GDARD) donated seven Air
Quality Monitoring Stations to Municipalities in 2004, one of which was the donated to Mogale
City and located at Leratong Hospital. The station is equipped with point source analysers. There
is another station located in the Randfontein Local Municipality, close to Mogale City border, that
would a give good indication of the status of air quality in the broader area (West Rand District
Municipality Air Quality Management Plan — Complied by Strategic Environmental Focus),
unfortunately no information sharing exists between the two municipalities.

Data related to the levels of criteria pollutants measured during 2007, were received from the
Mogale City Local Municipality. The criteria pollutants reported on are as follows:

=  Sulphur Dioxide (SO2);

= Oxides of Nitrogen (NOXx);

= Carbon Monoxide (CO);

= Ozone (03); and

» Particulate Matter.

CO has an average concentration of 0.6 ppm with a constaiedistribution throughout the year.
The National Ambient Air Qu&lity Standard for COheurly averaging period is 26 ppm. NO2 and
NOx have hourly average cohcentrations of 53 pph-and®s7 ppbmrespectively with the highest
values measured during thesgeriod June 2007 — Afigust 2007. The' National Ambient Air Quality
Standard of 106 ppb hourly; averagipng period feisiNO2 was not gXceeded. NO has an average
value of 7.4 ppb and a constant distribution thretchout the year, O3 has an 8 hourly average
value of 19.17 ppb with the highest concentrationsfnteasured in ' March/ April of 2007 and August
2007. Again the National Ambient Air Quality Standard for 8 hourly averaging period of 61 ppb
was not exceeded at the Mogale CityNnoniioring.station. There was no data available for PM10
from April 2007 to December 2007 {(Review loffsM6gale City Environmental Management
Framework - Draft Status Quo Report - SIVEST).

Data related to the levels of criteria pollutants measured during 2007 and early 2008 were
received from the Mogale City LM (Figure 10). The criteria pollutants reported on are SO2, NOX,
CO, 03 and PM10. The Mogale City Air Quality monitoring station in Leratong was not in
operation for many years but was re-commissioned in May 2010. Data for August and September
2010 was made available for inclusion in this report.
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Critena Pollutant Conc. - 2007
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Figure 2: Criteria Pollutant Concentiations in the Mogale Ciyd.ocal Municipality — 2007.

The recently obtained monitQrifig data forfAugust and Sepiember'2@10 from Leratong Hospital Air
Monitoring Station (part of ;GDARD ambient air guality monitoting network) from Zanokuhle
Environmental Services (ZES), is presented belew..I he station reeerds the following parameters;
S02, 03, NOx, CO, PM10, wind speed} wind“direction, humidity, barometric pressure, solar
radiation and ambient temperature. Al mi@nitors with the excepion of NOx and CO analysers
were operational at the time the reports were compiled.

= Leratong Hospital Ambient Air Quality Data

Ambient air quality data for August and September 2010 were provided by ZES. Prior to August
2010 the station was not operational due to budget constraints and capacity issues. For the two
months only PM10, SO, and O3 were presented. During August there were no exceedences of
the PM10, SO, or O3 South African national standards. The maximum PM10 daily average
concentration recorded was 98 ug/m?® measured on 19" August 2010. During September 2010
there were no exceedences of the SO, and Oz standards, however, there were two exceedences
of the PM10 daily average standard. The maximum daily average PM10 concentrations was
178 ug/m* measured on 17" September 2010.

The lack of reliable, long term air quality monitoring data for the municipality represents a major
gap in air quality management within MCLM.
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= Dust Fall Out Data

Although mining activity is on the decline in Gauteng, historical mining activities have left a host of
mine dumps scattered around the province. In addition to this, operational mines also operate
tailings dams, waste rock dumps and ore stockpiles. These are a major source of dust emissions
in areas where they occur, especially during the late winter and early spring months, when wind
speeds peak over Gauteng. These dust emissions pose a nuisance and health risk to nearby
receptor communities.

The number of abandoned mine dumps are decreasing as a result of reworking and reclamation
of the land for other land uses. However, the Dust from mine tailings on the West Rand remains
problematic (Review of Mogale City Environmental Management Framework - Draft Status Quo
Report - SIVEST).

During 2008, 2234 cases of Pneumonia in individuals under 5 years, 1016 Asthma visits in
individuals under 18 years and 979 Asthma visits in individuals 18 years and older were reported
in the West Rand District Municipalitys(\W DIV )

Dust buckets have been installed’as part of the Mogale Gald=fowned by Mintails Limited) dust
monitoring programme. This.da@ta was not imade avalilable for the purposes of this project.

= Sources of Air Pollutien

Anthropogenic sources of air pollution wiihin Megale City include the following:

= Household fuel combustion;

» Industrial and mining emissi@ns;

= Biomass burning (veld burning);

= Vehicle emissions, including vehicle exhaust and evaporative emissions and road dust
entrainment; and

» Waste disposal, including landfills and waste incineration.

The combustion of fossil fuels within households for the purposes of cooking, heating and lighting
is on-going in Mogale City. Population growth, reductions in household income levels, increases
in informal (unserviced) households and various cultural factors are believed to be responsible for
the persistent use of coal and wood within the domestic sector. Coal, wood and paraffin
combustion by households is estimated to be a significant contributor to particulate matter,
carbon monoxide and volatile organic compound (including benzene) emissions within Mogale
City. These pollutants have health implications for the residents of fuel burning households and
for residents residing within or in close proximity to fuel burning communities. The significance of
household coal and wood burning emissions is enhanced due to three factors:
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» the low level of emissions,

= the coincidence of peak emissions with periods of poor atmospheric dispersion (i.e. night-
time, winter-time), and,

= the release of such emissions within high human exposure areas with high contributions
to both indoor and outdoor pollution concentrations. Household fuel burning also
contributes to greenhouse gas emissions (e.g. methane).

It is anticipated that domestic fuel burning will persist in the short-term in South Africa. It is
however likely to start to decrease in the medium-term as a result of lower population growth
rates and on-going electrification, which can be seen from the graph below (usage of electricity is
between 72% and 85% depending on usage mode) (Figure 11).

HOUSEHOLD ENERGY/FUEL USED FOR COOKING, HEATING AND
LIGHTING - COMMUNITY SURVEY 2007
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Figure 3: Household Energy/Fuel used®ar caoking heating and lighting in Mogale City
Local Municipality*.

*Source: Statistics South Africa, Community Survey (Statistical release P0301), 2007.

Table 13: Breakdown of energy sources for Mogale City Local Municipality in 2007.

COOKING (%) HEATING (%) LIGHTING (%)
Electricity 82.00 72.84 85.47
Gas 1.26 1.38 0.20
Paraffin 15.11 11.00 3.22
Wood 1.19 5.05 0.00
Coal 0.25 4.36 0.00
Animal dung 0.06 0.00 0.00
Candles 0.00 0.00 10.59
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Solar 0.00 0.00 0.07
Other 0.13 5.37 0.45
Institutions 0.00 0.00 0.00
TOTAL 100.00 100.00 100.00

The industrial sector represents a significant source of particulate and sulphur dioxide emissions
in addition to contributing to nitrogen dioxide, carbon dioxide, greenhouse gas, trace metals and
organic compounds. Emissions associated with fuel usage, particularly coal, for the purpose of
power generation and coke production represent a key contribution to the emissions from this
sector. Fugitive dust emissions from wind erosion of stockpiles and open areas, materials
handling, and on-site vehicle entrainment also contribute significantly to the extent of particulate
emissions from industrial and mining operations.

Emissions from vehicles contribute primarily to carbon monoxide, nitrogen oxide, benzene, lead
and 1.3 butadiene releases. Given the high level at which vehicle exhaust emissions occur and
the proximity of roadways to human settlements, ghe potential exists for pollutants released to
impact on human health. Elevated cgn€gnirationsof infitagen dioxide and benzene, in excess of
health guidelines, are expected tg.0¢eur in close proximity te’buysy roadways.

Biomass burning within Mogale City is anticipated to be a sigwifitant source of localised, episodic
fine particulate emissions. ®{[fis sectofyalso contfibutes to giptal organic compounds and
greenhouse gas emissions (&H,, N,O). Emissiops=i@mthis sourte have not been quantified to

date. Other sources anticipatéd to impact on the aif quality within Megale City but which have not
to date been quantified include railwiay related releases, tyre burning, informal refuse burning,
biomass (veld) burning and waste dispgsal telated-eieases. Due«ig the toxicity of the compounds
released from landfilling and waste incineration these sources are frequently characterised as
representing ‘toxic hotspots’ where efigctive air pollution centrol is essential. Tyre burning and
informal refuse burning are illegal and.needito heseliminated.

9.9.2 Desired State

For the purpose of the Mogale City EMF the limits of acceptable change were identified through
existing legal and policy limits, identified through the legal review undertaken as part of the
institutional analysis, and the other specialist studies undertaken as part of the Status Quo Phase
of the EMF. The limits of acceptable change are defined by National, Provincial, and Local laws
and policies that are relevant for environment and more specifically air.

The desired state of the environment provides a sustainability framework against which the
municipality can assess the sustainability of any plan, program or policy. The sustainability
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framework includes an indication of the limits of acceptable change set down in legislation, policy
and guidelines.

The three most important criteria for sustainability of local environment and particularly air quality
are:

= Minimum air quality standards for the protection of human health and wellbeing and
natural systems are maintained.

= A carbon neutral state is achieved through appropriate green house gas emission
reductions, the use of alternative technology and carbon off-setting schemes.

= Clean, renewable and efficient energy sources; and, transportation options that reduce
fossil fuel dependence are promoted, so as to reduce energy costs and produce low
greenhouse gas emissions and other air contaminants.

Desired State reports on the vision for further development in the municipality, based on broad
stakeholder consultation, sets out objectives and principles for future developments and
management zones are delineated thatrfdim'the basig forspecific recommendations for land use
change and development in the Stratedic Environmental Mapagement Plan.

Desired State Sets out pringiples based .on thosgfin' Section 2..0f the National Environmental
Management Act, 1998 (Act.No. 107 of £998); and cutlines a setgof management objectives to
achieve the sustainable develgpment vision.
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9.9.3 Sensitivity

7
AMIBSENT AIR
QUALITY TARGETS

Legens

CITY OF JOMANNE BRURG
L2 ITAM
WASCPALITY

NORTH WEST
PROVINCE

Map 11: Air Quality targets

Air Quality is one of the key enviro ﬁrrA H alhln Mogale City. The location of large

tailings dams and mine dumps, coupled with major industrial area of Chamdor in the vicinity of
densely populated areas of Kagiso and Rietvallei are the cause of high ambient concentrations of
pollutants. The mapping of Air Quality constraints therefore focused on identifying areas sensitive
to emissions and where residential targets should be met as well as areas where industrial
targets should be met. Buffers are delineated around industrial areas and mine dumps. Green
areas are considered to meet air quality guidelines. Local industrial control areas are indicated in
‘vellow’ and represent areas that have some industrial activities but not enough to be considered
an industrial area.

NEMAQA provides the legislative means to enforce minimum air quality standards. It is therefore
not the location of emitting industry that is critical, but the management thereof. Areas sensitive to
air quality impacts are indicated in shades of ‘blue’ on the Ambient Air Quality Requirements map
(Map 11).
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It is noted that any emissions within Mogale City have the potential to impact negatively on air
quality, specifically in the southern and south-eastern areas of Municipality. It is also notable that
areas such as Kagiso and Rietvallei are more sensitive to emissions than Krugersdorp and
surrounding areas while areas such as Magaliesberg and Muldersdrift are least susceptible to
emissions. Prior to development that would result in significant emissions, air quality modelling
should be undertaken to determine potential impacts. The level of air quality modelling should
however be based on the location and the nature of the proposed development.

West Rand District Municipality is currently in the process of finalising an Air Quality Management
Plan and compiling a comprehensive emissions inventory for existing industries. Once a complete
AQMP has been compiled and implemented, a greater understanding of how industry is
influencing air quality within West Rand District and subsequently Mogale City will be possible.
Fugitive dust emissions from mine dumps and tailings dams are a major contributor to air quality
issues within Mogale City and this poses management challenges that are not easy to resolve.
However, ongoing ambient air monitoring and identification of all contributing sources of air
pollution is critical. To this extent, devetoping: capagityaxte keep existing ambient air monitoring
stations operational and producingi werifiable and sound megasurement data and to commission
new monitoring stations is of crucial importance.
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10 ENVIRONMENTAL OPPORTUNITIES AND CONSTRAINTS

The following opportunities and constraints have been identified for the MCLM. These assist in
identifying the management guidelines in order to utilise the opportunities and reduce the

possible constraints and conflicts.

Table 14: Environmental Opportunities and Constraints in the MCLM

OPPORTUNITIES

CONSTRAINTS

BIODIVERSITY

Establishment of conservancies

Loss of biodiversity through unsustainable
development

Contribution to local tourism

Lack of awareness of biodiversity features
ecological functioning

Conservation of biodiversity features

lLack of assessment of cumulative impacts

Proximity of COHWHS

Lack ofigBmmunication between environmental
and plannipg. authorities with regards to

sensitive areas

Presence of mountainous areas which arg high
in biodiversity

Alienplaatinfestation

Protection of Red Data Specigs

Lossgof biodiversiiy due to AMD

Lack of capa6ity to monitor and conserve
hietliversity featdres

Loss of Red Data species through clearance of
vegetation, destruction of habitats,
polltiiien, as well as a lack of understanding
and appreciation for the long term value and
benefits of biodiversity

water

SURFACE WATER

Establishing open space systems and green
corridors.

Lack of support and implementation by
concerned authorities. Lack of resources for

implementation.

The opportunity exists for an in-depth inventory
to be compiled at the municipal scale for
surface water resources having been identified
here.

A lack of financial backing on the part of the
local municipality may hinder this undertaking
where funds are unavailable and where this is
not pursued.

Existing formal conservation initiatives. This will
allow formal conservation of surface water

A number of competing demands for financial
resources may entail that other sectors such as
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OPPORTUNITIES

CONSTRAINTS

resources in this area, and will allow for the

housing etc. receive the majority of resources,

potential future expansion of the formal | restricting resources made available for surface

conservation area. water and wetland improvement and
rehabilitation.

The predominance of agricultural landuse over | The large-scale transformation of certain

most parts of the MCLM is conducive for the
establishment of conservancies through which
the sustainable management of surface water
resources can be encouraged and

implemented

catchments that has led to irreversible loss of
wetlands and degradation of water resources.

The Working for Wetlands Project could be
engaged to facilitate wetland rehabilitation
planning in wetland catchments and reaches
requiring wetland rehabilitation interventions

The prioritisation of socio-economic objectives
and associated development may entail the
further urbanisation of catchments and the
potential associated impacts and degradation
of surface water resources.

The existing planning framework for the€ MGLEM
(in particular the SDF) is based gn,a principle
of  sustainable  development the
maintenance of biodiversity ~§His will faciitate
the inclusion of more speeiiic wetlan@d and
surface water resource g™yprotection
sustainable use guidelinestfnto theZplanning
framework.

and

and

Disregard for environmental planning in favour
of Service @elivery and economic opportunities

Shipris e

The establishment of agricultdral
production on underutilised high potential
land: The agricultural status quo report
indicates that MCLM has the potential to
produce high quality yields as well as a diverse
range of crops. MCLM has a number of well
established farming hubs, which are situated
on high potential soils and land types. There
are however high potential areas which are
underutilised  in agricultural
development and these areas should be
developed for agricultural production and
protected from non-productive land uses.

terms  of

E

Expansion of non-agricultural land uses:
The primary pressure on agricultural land is the
expanse of urban and non-productive land
uses. Population growth and urbanisation is
fueling a need for land use change from
agriculture to housing, industry and commercial
land uses effectively reducing the area under
production and thus reducing food security in
the region. This is particularly true for urban
centers Magaliesburg
Krugersdorp. This pressure has become a
national problem and is shown in the fact that
South Africa is now a net importer of food.

such as and
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OPPORTUNITIES

CONSTRAINTS

Agricultural hubs near the urban edge are most
at risk to this pressure as urbanisation is
usually concentric in nature.

Increasing production from established
agricultural activities: Approximately 32% of
MCLM is under cultivated land and while the
yields from these areas contribute significantly
to economic development there is room for
improvement. Greater yields and more
sustainable can be obtained by:
= Improved land management (minimum
till, fertiliser application),
= Correct crop selection,
= Better farmer
government,
=  Crop rotation programmes,
= The implementation of _i&tercropping
and
= The establishment @f farmer {faining
and land care seminais

support from

It is recommended that smallholder gperations
in particular are targeted increased
production so as to reduce the vyieldi/gap
between themselves and
outfits.

for

large cammercial

Land reform: Land reform programmes have
the potential to be both an opportunity and a
constraint to agriculture in MCLM. For land
reform to be successful it needs to be
supported by the local farmers, community and
government. However the persistent threat of
land claims and land redistribution adds to the
pressure on existing agricultural operations and
could hamper long term planning within MCLM.

Establishment of niche markets®™ <ihe
production of organic fruit and vegetables, for
small niche markets, is limited in MCLM and
there is an opportunity to establish farms which
produce high-end produce for both the local

and international market.

Lack“of training and expertise: Instances of
land degradation and underperforming farms
are often attributable to a lack of training and
expertise. Lack of training and experience is
particularly to emerging farmers.
Farming seminars/educational clinics,
organised by either government or land care
programmes, implemented to
improve capacity building and provide support
to this critical sector of agriculture in MCLM.

relevant

need to be

Increase in Agri-tourism: Agri-tourism is a
type of rural tourism related to farming
activities. It is usually run by farmers, and can

Erosion  and unsustainable
practices: Over grazing, vegetation clearance,
deep ploughing, lack of crop rotation and

farming
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OPPORTUNITIES

CONSTRAINTS

play a significant role in supplementing the
farmer’s income as well as create jobs and
boost the local economy. An agri-tourism
enterprise might include:
= OQutdoor recreation (fishing, hunting,
wildlife study, horse riding)
= Educational experiences
classes or tastings).
= Entertainment (harvest festivals)
= Hospitality services (farm stays, guided

(cooking

tours) and

=  On-farm direct sales (u-pick
operations, produce stands) (Internet
1).

Agri-tourism holds great potential thus it should
be promoted in MCLM.

burning all contribute to the excessive loss of
fertile top soil. South Africa’s soil loss, primarily
caused by water and wind erosion, is estimated
at approximately 300 — 400 million tones of soll
per year. Erosion and unsustainable farming
practices in MCLM has had a negative effect
on agricultural production and production
potential.

Increase in agri-processing vepfures (value
added services): Converting basic prgduce
into more valuable goods=iCan signiiicantly
boost the local economy wapd increage the
overall value of agriculturay, in the MCLM.
Processing vegetables intogfegetabie soup is
an example of agri-processing andmjis. a
significant agriculturally related opportinity
which should be promoted in MCLM.

Bush €nergachment and alien vegetation:
Bush encreaehment and alien infestation due
ta the poor weld management reduces the
grazing*capacity“of MCLM’s grasslands and is
ahother  advepse  pressure on  overall
agiicUltural produciion.

Improved logistics, better use offittranSport
networks and greater access® ditq
international market: Good road and rail
network allow efficient and cost-effective
transport of agricultural goods. These transport
routes and access to other regional
international markets via O.R. Tambo airport
should be exploited by agricultural producers in
MCLM.

and

Water quantity and quality: The MCLM
Status Quo report indicates that MCLM’s
rainfall is seasonal and thus some form of
supplementary irrigation is required to produce
sustainable harvests. There are a number of
irrigation schemes located near Battery and
Hekpoort which are dependent on a reliable
source of water of a particular quality. Water for
agricultural production competes against other
water users and a rise in demands for water,
due to development, inevitably causes the
agricultural sector and any potential agricultural
developments to suffer based on water use
priority.
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OPPORTUNITIES

CONSTRAINTS

Use of sludge and reclaimed water for
irrigation:  Established farmers around
urban/suburban centres e.g. Magliesburg,
Hekpoort should attempt to make use of
treated sludge or reclaimed water in order to
irrigate and fertilise their lands. This method of
irrigation reduces the
treatment plants and on freshwater resources.

load on wastewater

Other pollution sources: Pollution emanating
from mining operations and urban development
are a threat to the sustainability of established
and potential agricultural operations within
MCLM. Agricultural lands near mining and
urban centers are most at risk from this threat.

Climate change: Anthropogenic emissions of
greenhouse gasses have already produced a
discernible human influence on the world’s
climate. Measured warming of the climate
system is unequivocal, with a total global
temperature increase of between 0.57 and 0.95
°C since 1850 and with 11 of the 12 warmest
years\ine the global temperature record up to
the end 6#2006 having occurred in the 12 year
period 199652006 (IPCC, 2007). Increases in
teamperatures gand associated increase in
rasnfall ariabilitySwill continue to place stress
on the agricultural sector in MCLM and South
AfEICE.

Crime: Povertywrelated crime is common in
rutdl agricultural areas and has an adverse
impact en agricultural  production and
profitability. According to the Gauteng census
of fagriculture Provincial Statistics (2002) the
Krugersdorp farming community was subjected
to a number of agriculturally related crimes
including stock, tool and crop theft which
resulted in substantial losses over the financial
year.

GROUNDWATER

Improvement of current groundwater quality

Increase in AMD due to lack of management of
discharge points

Implementation  of
monitoring

improved groundwater

Loss of karst to AMD

increasing

topography due

Partnerships between the private and public
sectors to curb the risks associated with AMD

Lack of service provision and hence potential
pollution of groundwater aquifers
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OPPORTUNITIES

CONSTRAINTS

Improvement of infrastructure
attenuate and treat AMD

in place to

Over abstraction of dolomitic and granitic
aquifers

Protection of karst topography of CoOHWHS

Improvement of service provision

Increased awareness of sensitivity of dolomitic
aquifers

GEOLOGY
Opportunity for conservation where | Development on dolomitic and undermined
development cannot take place i.e. on | areas

dolomitic areas

Ridges provide areas of high biodiversity

Potential development of dolomitic sinkholes

SOCIAL AND INFRASTRUCTURE

Natural physical elements of beauty

Lack of investment in infrastructure

Cradle of Humankind tourism potential

Low economic growth

Historical town of Magaliesburg

Liowslevels of skills and job opportunities

Natural beauty

Poorauality of disadvantaged settlements

Large percentage of land considefed to have
medium to high levels of biodiversity

Large poowand underserviced population.

High value agricultural land ihat forms partieia
Gauteng Agricultural Hub.

Uneaeidinatedi;and unmanaged development
inghe Muldersdrft area.

The availability of land to thé<east of the.Nldain
the Muldersdrift area to accommodate long-
term growth in Mogale City.

Demand for devetepment and expansion

Urban areas in Mogale City form part of the
Gauteng Global City Region — in ecootnic hub
of South Africa.

Liagk of investment in public environment.

Location in terms of the Lanseria Airport and
the N14 highway.

Poor physical and functional integration
between greater Kagiso area and Krugersdorp
Mining land that provides a constraint to
development.

An established Primary Node (Krugersdorp
CBD).

Dolomite.

Cradle of Humankind Buffer Zone.

Existing developments have not considered
natural features.

Tourism opportunities in extensive rural | Unfavourable economic climate
environment
Linkages with  Johannesburg  economic | Lack of resources to meet demand

development

N14 and Lanseria development opportunities

Financial constraints.
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OPPORTUNITIES

CONSTRAINTS

Creation of a benchmark development area in
the Muldersdrift area based on Sustainable
Human Settlements and New Urbanism

Low skill and employment levels affect ability to
pay and focus of population on meeting basic
needs first.

Rural service centres (Magaliesburg, Tarlton
and Hekpoort)

Potential
dumps.

health hazards posed by mine

Rural land invasion.

HERITAGE

Promote features as tourism

attractions

heritage

Vandalism and destruction of heritage features

Increase awareness of heritage features

Loss of heritage features due to development
not taking heritage / culture into account

Link in with the heritage features of the
CoHWHS

Unknown heritage features within the MCLM
whether they be on private property or
underground

Conservation and upkeep of heritage featureg

Lioss of heritage features through the increase
in'AMD jparticularly in karst areas

Promotion of historical towps™ such as

Magaliesburg

Loss of ctliisal landscapes through

Consideration of heritage _features priog, to
development applications bejfig approved

Increase awareness of cultutal landscapes

LAN

RACTER (b‘

Presence of natural

landscapes

significant  séenic,

Davelopment pressures within the MCLM have

resulted @n increasing encroachment on

sensiiive landscapes

Many sensitive landscapes are found in
existing protected areas and conservancies

Uncoordinated and unmanaged development
in certain areas has negatively impacted
landscapes

GDARD development guidelines for ridges | Degraded landscapes in disadvantaged
(2001) provides a mechanism for the | settlements
preservation of ridge landscapes
Established tourism routes in the area
(Magalies Meander)
Proximity to Cradle of Humankind World
Heritage Site enhances tourism potential
AIR QUALITY
Implementation of long term monitoring in | Air quality issues are exacerbated by

terms of the NEMAQA

insufficient air quality governance
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OPPORTUNITIES

CONSTRAINTS

Improvement of air quality in the MCLM with
the removal of mine dumps which are reworked

Lack of accurate information due to sporadic
measurements for many priority pollutants,
insufficient monitoring stations and very little in-
stack monitoring

The provisions of the National Environmental
Management: Air Quality Act (NEMAQA) Act
No. 39 of 2004 have yet to be implemented
with regards to air quality

Inappropriate strategies in place to manage the
existing situation

Lack of understanding of the air
situation in the area

quality

Decline in human health

Increase in local pollutants

Risk, to tourism opportunities in an around
CoFWHS
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11 BROAD MANAGEMENT OBJECTIVES

For the purposes of this document a ‘management objective’ has been defined as:

= A formally established, more or less quantitative target that is actively sought and
provides a direction for management action

The management objectives identified will aim to assist in the arrival at the desired state in the
MCLM. There are a number of management objectives that can be identified, as explored below:

Table 15: Broad Management Objectives

ENVIRONMENTAL
PARAMETER MANAGEMENT OBJECTIVE

Maintain intact naturgl vegetation

Promate @pdmaintain’éd@lagical linkage

Avgid,fragmentation of habitats

Ensure compliance with relevant*ggislation

Ehsure bigdiversity is taken into carsideration regardless of EIA
fequiremepts

Biodiversity Promote environmental awareness

Maintai_hydrologicalifunctioning ofsiivers and wetlands
Use of buffersmwhen-censidering dgvelopment
Emsure thati€cosystem goods and Services are maintained and not

Surface water comprogise
Utilisettbe fulipotential of agricultural land in a sustainable manner
Agricultural Potential Protect areasvef high agricultural potential land

Improve water quality
Increase management interventions
Encourage active participation in curbing the AMD problem within

Groundwater the study area
Discourage development on sensitive geology such as dolomite or
Geology undermined land

Minimise development on and around sensitive areas

Ensure that new development is strictly assessed in terms of
environmental concerns before planning approval

Promote sustainable rural development

Promote the provision of improved services in terms of housing and
Socio-economics general services to impoverished communities
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Discourage the development of informal settlements

Heritage

Promote and conserve heritage features in terms of the Heritage
Resources Act

Promote the presence of the Cradle of Humankind World Heritage
Site

Landscape character

Promote the preservation of sensitive landscapes
Promote the creation and retention of a unigue sense of place

Air Quality

Improve monitoring and implement long term monitoring plans to
ensure suitable air quality

The management objectives identified above are explored further in the guidelines below.
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12 ENVIRONMENTAL MANAGEMENT FRAMEWORK

12.1 Methodology for identification of Environmental Management Zones

The GIS platform developed during the course of the study provided the basis for the
identification of Environmental management zones. Each zone is essentially a synthesis of
different types of land use and land cover, as well as delineated protected areas.

In order to ensure that the delineation of the Management Zones reflects current land use
patterns in the MCLM, existing land use data was updated using the Municipality’s latest (2010),
high resolution digital aerial photography.

Once the component spatial features had He€n dete€rmined for the zones map overlay techniques
were applied to the relevant data sets t0"produce each Zaney Details of the spatial components of

each zone are set out in the Table below

Each Environmental Management Zone‘is'ediposed offvasiewus [and-use attributes each of which
has a level of sensitivity namely high, medium or low.

Each land use utilised to determine the management zones has- activities which are likely to
require an environmental process to b&followed infterms of NEMA. These potential activities are
included in Appendix 2 to guide the decision maker'sg as to advise applicants accordingly.

12.2 Environmental Management Zones

Based on the methodology discussed above, the following zones have been identified:
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Table 16: Environmental Management Zones

HIERARCHY ZONE LAND-USE CATEGORIES

1 Natural zone Protected areas
Irreplaceable sites
Intact grasslands
Indigenous vegetation
Ridges

Wetlands and rivers
Impacted grasslands

2 Agricultural zone All agricultural areas according
to land use

3 Urban zone All built up areas

4 Rural zone All rural towns and
development

5 Industrial zone All industrial areas

6 Miningzene Active and dormant mining
areas

The biophysical zone assumeS*the highest level ofiimportance apd over-rides all other zones. As
a result, there are portions of the biophysical zon€ iaurban areas as well as in natural areas.
Subzones have therefore been created to accommodate differing management guidelines for
biophysical areas within urbamor natural"areas."inese/ere highlighted in Table 17.

Table 17: Subdivision of the Biophysical’zone

ZONE SUBZONE A’ ) L ANDUSE
—_ 5
Natural Sup2gfie«A Within urban area
Subzoné B Natural areas

It is important to note that urban areas are defined as areas occurring within the urban edge and
rural areas are those that fall outside of this area.
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13 STRATEGIC ENVIRONMENTAL MANAGEMENT PLAN

13.1 Management guidelines according to zone

oan his,
The following management guidelines correspond

& zonation map. The prefer
preferable. These guidelines should be consulted prlor to consulting the more d
parameter listed below. Q

e

Table 18: Management Guidelines according#e Zone

nd uses listed here imply that those not listed are not
d management guidelines for each environmental

=i

ZONE SUBZONE MANAGEENT GUIDELINES REFERABLE LAND USES
1. Consult'®fA Regulatighs
2. Maintair‘&ologic ‘@ u
3. Insist upon indigenous Jandscaping pen space systems
4. Alien plant management if Iementa Parks
5. Ensure buffeg for rivers and wetland$S afe in place Low density development relating to
6. Ensure developme ompatlble with land use @ tourism or conservation
NATURAL ZONE 7. Ensure that the p Ael ks the visual
environment into account H Any development or activity that will not
8. Implement GDARD Ridge policy if ridge present have a detrimental impact on biodiversity
A (URBAN) | 9. Ensure Water Use License is in place if required. within the urban environment
B 1. Consult EIA Regulations Low density development relating to
(NATURAL | 2. Ensure maintenance ecological linkage tourism or conservation
/ RURAL) 3. Insist on indigenous landscaping
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4. Alien plant management implementation

5. Ensure buffers for rivers and wetlands are in place

6. Ensure Water Use License is in place if required.

7. Consult NEMBA to ensure protection of ecosystems if
relevant

8. Ensure qualified specialist undertakes relevant
biodiversity assessments and make re hmendatlons in

this regard \g
enwronment are 6

9. Ensure all asp
use suitability with SDF !

10. Cross chec
11. If an EIA is undertaken gnsure the following:

Heritage / e is taken
infrastructs service r
that the d@opment can be accom
12. Ensur velopment is compatible
13: Ensur
visual environment into 2
Ridge policy if ridge pres
14. Ensure thatgWCLM DIE
developments

ent GDARD

\

pecial consent

Any development or activity that will not
have a detrimental impact on biodiversity
in a more rural / natural context

1. Consult EIA Reg

2. Suggest agricultura & OH&%stamable
for agricultural land use suggeste

3. Ensure that no heritage features will be lost due to
agricultural activities

4. Ensure compliance with National Water Act

5. Ensure General Authorisations are adhered to.

AGRICULTURAL
ZONE

N/A

= Dryland cultivation (subsistence
and commercial)

= Irrigated cultivation (subsistence
and commercial)

= Agricultural supplies and services,
including agri-industrial facilities
and storage
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6. Ensure Water Use License is in place if required.

7. New water uses must be monitored through the use of
meters

8. No urbanisation in these areas to take place in these
areas

9. Ensure sustainable rural development i.e. no urban
sprawl and large scale development such as industry etc

10. Ensure buffers 0”4""‘369“ riv 7.3
implemented %\ I

11. Ensure that pp ge sites are protected if pres%
12. Implement GDARD Ridge policy if ridge present ﬁA
13. Water must be
manner insreto cons
14. The e@lishment of
areas mu@e not jeopardise hi

must take wtainabl
consideration.

= Farm worker villages/housing

= Nature based tourism and
associated recreational facilities
that are compatible  with
agricultural activities

= Nature and resource conservation

= Natural open space/protected
areas

= Farm stalls

= Conservancies

= Hiking, horse riding and
adventure trails

ny development or activity that will not
ve a detrimental impact on arable land

r the environment as a whole

|

URBAN ZONE

N/A

1. Consult EIA Regulati
2. Ensure in-fill@developmen
defined by the SDF

®
3. Ensure that herit ites protectedgparticularly
buildings older than 60ye

4. Promote sense of place by pre e existing
visual environment where relevant

5. Ensure that developments adhere to GDARD ridge
policy

6. Ensure urban renewal takes place

Residential, Commercial development,
Light industrial, infrastructure, bulk
services

Any development or activity that
compatible with the urban environment
and will not have a detrimental impact on
the environment
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7. Ensure that bulk services and general service provision
are present and / or improved from the current situation

8. Ensure Water Use License is in place if required.

9. Ensure development is compatible with land use

10. Ensure that the proposed development takes the
visual environment into account

11. LUMS (Land Use Management System) must be in
place f, y

n
12. Precinct pl (&geda to manag!&rgoontrol
de

development in . o

13. Formulate awimplem t a Open Space Framméﬁx
for Mogale@ .3 !
14. Formuiaiien and im on of icy a
council Ie@

15. Cumu@e development analysis

required.
required.

18. Take cognisance of i asence of dolomi
and the risks associated
19. Consult PWV344 Report regarding o velopme‘ts on
dolomitic land

20. Ensure safety m have been

determined to be sensitive i0activity point of

view i.e. near mine dumps and tailings dams

1. Consult EIA Regulations
RURAL ZONE 2. Ensure preservation of sense of place and cultural

N/A

landscapes

Small scale residential, agri-tourism,
conservation, leisure and ecotourism
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3. Ensure that developments adhere to GDARD ridge
policy

4. Ensure the removal of exotic and alien invasive plants
5. Ensure services are available for proposed
developments

6. Consult zonation plan to confirm / deny the presence of
dolomite

7. Ensure development inna)ﬂle whli&u e

8. Ensure Water *\ e isin place if re |2

9. Ensure that t posed development takes th
environment into account

arameter ubdivisions in ,

10. Devel%&ndards a

the rural envigonment
11. Consu@CLM enviroAmental m
for subdivi S
12. The meview of
procedure. An
incorporated into specialéeo ﬁns
13: Consult witly GDARD r management
authorities regarding surface water concerns, PY

ent guidelines

idelines and

S must b

1. Consult EIA Regu

2. Ensure that all app b&nsﬂe%applied for
i.e. air quality, effluent discharge €

3. Ensure the development is compatible with industrial
land use
4. Ensure that wetland and river buffers are adhered to

INDUSTRIAL
ZONE

N/A

5. Ensure Water Use License is in place if required.

Light and heavy industry i.e. factories and
warehouses

Any development or activity that is
compatible with industrial land use and
will not have a detrimental impact on the
environment

MOGALE CITY LOCAL MUNICIPALITY
Final Environmental Management Framework

Revision No.4
15 July 2011

prepared by: SIVEST

Page 114

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx




6. Ensure that services are available for the proposed
development

7. Take cognisance of the possible presence of dolomite
8. Ensure that groundwater is not compromised by the
proposed development

9. Ensure that the proposed development takes the visual

environment into account
@Gm

authorities regar; surface water concerns

1. Consult EIA Regulations and MPRDA Regulation
2. Ensure WII applicatf
3. Identifythesrisks / ben
4. Ensure Et groundwat
proposed @elopment
5. Ensure ter Use
6. Ensure that wetlands ag
destruction and pollutio
7. Ensure sustaipability of a

current economic clim PY
8. Ensure that the pr, d developmentgtakes the visual
environment into acﬁ% H' k
9. Consult with GDARD and other management
authorities regarding surface water concerns

10. Ensure NEMWA is t ccoh i
11. Consult With% other water m

MINING ZONE

N/A

L

Mining

Any development or activity that is
compatible with mining land use and will
not have a detrimental impact on the
environment
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The following non-desirable activities have been identified for the Natural Zone. These
correspond with the Cradle of Humankind EMF:

=  Subdivision of farm portions or land
= Agri-industry or expansion of existing operations

= Abattoirs
= Cultivation of virgin soil — the transformation of land for cultivation of virgin soil
*» Feedlots

» Panel beating, scrap yards

= |Industrial activity or factories

» Filling stations

= Crematoria

= Communication towers

= Semi formal rural development

=  Golf estates

= Informal rural settlement

= Lifestyle estates or expansigh Of existing estates of.agricultural land
= High density residential development or expansion ofu@xisting facilities
= Taverns

» Taxiranks

=  Waste disposal faciliiies

= Quarrying and any oiher kind.of eXcavatioi

=  Mining

» Aircraft landing strips or expanSion/of existing' strips
= Helipads or expansion

= Conference facilities or expansion

= Business premises or expansionofexisting factlities
= Roadside advertising

» Intensive agriculture or expansion

= Holiday accommodation

= Infrastructure: Bulk services

13.2 Management Guidelines per Environmental Parameter

The following guidelines have been proposed for the various environmental parameters which
have been assessed in terms of the EMF. These guidelines are to be consulted once the zone
specific guidelines have been consulted to make recommendations based on the issues
pertaining to a development site.

MOGALE CITY LOCAL MUNICIPALITY prepared by: SIVEST
Final Environmental Management Framework

Revision No.4
15 July 2011 Page 116

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx



13.3 Biodiversity

In areas of biodiversity significance, it is essential that environmental legislation is implemented to
ensure that these areas are protected by this legislation. Development applications must consider
in fill development and ecological linkage must be incorporated into site layouts if relevant.

The Gauteng Ridges Policy must be strictly enforced to ensure not only less visual pollution but
also maintenance of sensitive montane vegetation which often houses Red Data species. These
areas often form movement corridors for fauna and flora.

Industrial developments or any other developments that result in waste or emissions regardless
of where they are located within the MCLM, must have the necessary permits in terms of the
NEMAQA, NEMWA. In addition, all effluent discharge must be disclosed to the MCLM to ensure
that Municipal Treatment Works can handlé these lamounts and can be treated suitably. This will
ensure that these potential impactstdo hot contaminate the(Digdiversity features within the MCLM,
particularly river systems as these are inexplicably linkedgand would result in large scale
cumulative impacts.

The current crisis with the ACid-Mine Drainage is afgood examplewaf this in practice. The AMD is
not being treated accordingiyyand is-thus spilliaggouirinto the natural environment resulting in
major cumulative impacts on the Karst and surface'water environfgnt.

In the more natural areas of the municipality, thefpresence of protected trees is likely to be
addressed as part of development applications._This, may arise despite a site not requiring an
EIA. Decision making authorities must enstire that these are taking into account when reviewing
any development application (refer to decision making flow chart below).

In areas where a biodiversity assessment is required, the principles of the NEMBA must be
implemented as part of the assessment to ensure the protection of endangered and critically
endangered habitats and species.

If a development is located within an area that is sensitive from a biodiversity perspective and the
developer wishes to continue with an EIA despite recommendations, the suggestion for off-set
conservation sites must be investigated and suggested to ensure that suitable habitat is
protected.
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The MCLM must promote the establishment of more conservancies and protected areas with the
emphasis on ecotourism. Residential development must be centred around the urban areas
within the urban edge avoiding urban sprawl.

The development of an Open Space System within the urban environment is essential to
maintaining ecological linkage within the municipality particularly between the urban and rural
environments.

In addition to the above, it is recommended that a biodiversity strategy be compiled for the
MCLM. The LAB format is recommended for this purpose. Local Action for Biodiversity (LAB) is a
global urban biodiversity programme coordinated by ICLEI (International Council for Local
Environmental Initiatives) — Local Governments for Sustainability.

The LAB format was established in 2006 with a select group of local and regional authorities from
around the world. Since then, this process has been a groundbreaking method of managing and
conserving biodiversity at a local level.

The LAB Programme is an accéssible and enabling “platiorm for committed, leading local
governments from around the world. This is achieved by prafilimg and promoting the importance
of urban biodiversity and theyfote of local governmenis in its mapagement, as well as by sharing
the experiences, successes afiid challengés of urban biodiversity management in the participating
cities and local authoritiess, Furthermore, technical support, Wetworking opportunities, and
advocacy are provided (httpZiwww.iclet.orglindexspip 2id=6237).

The eThekwini Municipality, The_City of Cape Town, Ekurhuleni Metro, Bergriver Municipality and

Cape Winelands District Municipality are amongst the South African municipalities which have
joined the LAB programme.

13.4 Surface Water

The management guidelines identified will aim to assist in the arrival at the desired state for
surface water resources in the MCLM. There are a number of management guidelines that can
be identified, as explored below:

13.4.1 ‘Good’ governance to protect surface water resources
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As explored above, there are a number of laws and regulations that have been set out to protect
and ensure the sustainable use of surface water resources. The most important of which are the
National Water Act and Environmental Impact Assessment Regulations promulgated under the
National Environmental Management Act. It is absolutely essential that these laws be properly
enforced and applied to all proposed activities that have the potential to adversely affect surface
water resources. Should these laws and regulations be poorly enforced, the possibility of
development and other activities exerting a negative impact on surface water resources that
could lead to potential negative outcomes (such as the loss of wetland habitat) would be much
more likely to occur. Moreover, it is imperative that the relevant government departments be
provided with sufficient resources and competent staffing to ensure that development within the
municipal area be conducted in a sustainable manner. It is essential that that those responsible
for enforcing environmental laws be provided with the resources and legal backing to ensure
transgressors of the law are held to account.

As identified above, the poor maintenance of water (sewage) treatment facilities is a major factor
in the pollution of surface water resources. The maintenance and proper running of these facilities
is a critical aspect of governance respetigibility placed»on the local municipality that relates to
surface water resources and one thiabneeds to be upheld.

13.4.2 The undertaking of awetland mupgicipal inventory

In order to ensure that the dual objeétives of protecting those wettands or catchments that are in
a largely natural state and improving the state oi=those wetlandgywhich have been degraded are
achieved, it is important to gaim a spatial understanding of the state of wetlands across the
municipal area. This is especially impegtant in light of the fact that extremely sensitive wetlands
(such as peatlands) are prevalent insthe MCLWMTIt is%ihus strongly recommended that a spatial
wetland inventory be undertaken (beyond the“seope of this EMF study through which wetland
areas have been identified at a desktop level) that aims to categorise wetlands in terms of their
type and state which can then be used to identify and prioritise specific areas or catchments
within the local municipality for different types of management intervention. The inventory can
also serve as a point for departure where more in-depth studies can be directed where identified.
In addition to this, the inventory can also form a basis from which specific wetlands of importance
can be identified and/or those that are under threat can be flagged. The compilation of such an
inventory is a critical component of the wetland rehabilitation planning as discussed below.

13.4.3 Rehabilitation planning and implementation for priority wetlands / catchments
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In order to attain the goal of improving wetland state in areas where wetlands have been
degraded, wetland rehabilitation planning and implementation should be utilised as the primary
tool to achieve this aspect of desired state. The South African National Biodiversity Institute
(SANBI) undertakes wetland rehabilitation planning and implementation through the Working for
Wetlands Programme. Once the wetland state inventory has been completed for the municipal
area, it is recommended that the MCLM engage with SANBI and the Working for Wetlands
Programme to allow those catchments requiring rehabilitation intervention to be included within
current and future phases of wetland rehabilitation. This would allow the prioritisation of
catchments or reaches for rehabilitation. Engaging and involving the Working for Wetlands
Programme would enable wetland rehabilitation to be completed in the Municipality through
existing frameworks with proven successes. It would also allow the socio-economic benefits of
the labour-intensive approach of the programme to be felt in the municipal area. Restoration of
wetland and river functionality can also lead to greater ecosystems service delivery and a
subsequent reduction in related costs.

13.4.4 Compilation and adoption of Japdgse-specificrgyuidelines for sustainable management of
surface water resources

As has been explored above, ‘landusefand espeeially landuseyghange is one of the primary
drivers of surface water resouice degradation in the municipal area. An examination of the many
of the pressures currently aeting on surface wategresources and.vetlands that lead to impacts
upon those surface water regfurces (See above)irevesls that maiy, impacts emanate from ‘poor’
landuse practices, e.g. poor agriculturaipand management in thesorm of too frequent or poorly
timed burning regimes that may negatively impagt plant speci€s diversity within wetlands, or
which may negatively affect fauna within the wetland by destroying habitat. As another example,
poorly designed urban stormwater &lévelgpmentpgcan,lead to erosion of watercourses and the
direct pollution of the drainage system. Th all cases;»a” set of guidelines for sustainable landuse
management with respect to surface water resources and wetlands can be compiled which can
be used to educate and guide land managers and others in terms of sustainable land use
practices that will not adversely affect surface water resources. An example of a component of
such a guideline is provided in Table 18 below. These guidelines should be broken down
according to the landuse type, as each landuse type is different and would require a different set
of guidelines.

Table 19. A component of Proposed Guidelines for sustainable agricultural landuse
management for the agricultural sector

Agriculture
KEY FEATURE Environmental Land-use Management Guidelines
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WETLANDS An area of 25% of a wetland should not be grazed for a whole year
(guidelines produced by the Mondi Wetlands Project). Rotational grazing
should be used to rest camps.

During the dry season (Winter) wetlands should be only be grazed at a
stocking density of animal units/ha that is approved by the local department
of agriculture).

Livestock should be limited to the outer edges of wetlands as far as possible
and kept away from the wettest parts to prevent excessive trampling and
resultant erosion.

Wetlands must be constantly monitored for signs of erosion, especially
caused by cattle movement.

According to generic wetland guidelines produced by the Mondi Wetlands
Project, burning of wetlands should take place on a 3-4 year basis and
rotational burning must be encouraged.

‘Cool’ fires should be used to burn wetlands as these do not destroy all
vegetation and dg gaot destroy the growth points of plants or the roots.
Wetlands shouild "be burnt Whenithe relative humidity is high and when air
temperaiuie is low. This is ideally done,when the grass is moist after rain or in
the evenings orgvery early,mogrnings When dew is present.

Wetlahds should beburnt in‘late wintersearly spring to allow quick regrowth
and.protect the soll.

Lanedwners mustdake cognisance of fauffal*species present in wetlands (e.qg.
grass‘or matsh,owls), especially breedingfatina when burning, or grazing.

No Crops should bg culiiVated within a Wétland area

Establish a buffer of at 18ast 10m between the edge of a wetland and
cultivated land. T his buffer area shotlld contain natural vegetation.

Wetland drainingdsiioule=be ceased and rehabilitation started.
Use of Agrochemicals such as pesticides, herbicides or artificial fertilisers in
cultivated areas must be discouraged

13.4.5 Establishment of Buffer Zones and Corridors for the protection of wetland and riparian
habitat

The mere delineation of wetlands and riparian zones is insufficient to ensure that an area of
adequate size for each of the two ecosystems is properly conserved. Riparian zones and
wetlands are transition environments or ‘ecotones’ between terrestrial and essentially aquatic
environments. They are sites where nutrient concentrations change as water flows between the
two ecosystems, serving as important buffers between uplands and open waters (Holland et al.,
1990). Therefore, extended areas beyond that actual interface of aquatic and upland

MOGALE CITY LOCAL MUNICIPALITY prepared by: SIVEST
Final Environmental Management Framework

Revision No.4
15 July 2011 Page 121

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx



environments are necessary (in this instance, particularly on the terrestrial side where
developments usually take place) in order for adequate exchanges to take place and processes
to occur. Under these auspices, authorities deemed it necessary to establish a set of buffers for
sensitive ecosystems and their biological inhabitants. As such, the formerly known Gauteng
Department of Conservation and Environment (GDACE), now known as the Gauteng Department
of Agriculture and Rural Development (GDARD), established guidelines which sought to
implement a restricted buffer zone from the outer edge of wetlands and riparian zones to that of
the adjacent terrestrial zone.

A standard buffer zone area specifically for wetlands and rivers has been devised separately for
each ecosystem, although the extent varies based on the location of the environment within or
outside the Gauteng Urban Edge (2007). Wetlands have a standard buffer zone of 30 metres
from the edge of the temporary zone when within the urban edge, whereas a 50 metre buffer is
applicable when outside the urban edge. On the other hand, rivers/streams have a buffer of 32
metres from the edge of the riparian zone when within the urban edge and a buffer of 100 metres
when outside the urban edge. As it currently stands, the urban edge follows conservatively
around existing urban areas within, the MCLM! (33%,,2011). These guidelines should be
stringently adhered to if the remaifiing areas of wetlandsfand riparian areas and the ecological
linkages to terrestrial environments are to pe satisfactorily conserved. Lastly, mention should also
be made with respect to thefbuffer zones of wetland and river,ecosystem fauna. Where such
information is available relating to thef existence ef steh fawmg in these ecosystems, the
appropriate buffer zones sheuld be integrated with the provisional buffer zones established for
rivers and wetlands. These huifer zonesaie likelysio,be"greater than those for wetlands and rivers
and are significant as such.

13.4.6 Establishment of Open Spaces or &reen Cogrdors

Given the longitudinal dimension and connectivity between rivers and some wetland ecosystems,
the opportunity exists for the formal establishment of green corridors or inter-connected open
space systems. These linkages are vital not only for the flow of nutrients but also the flow of
faunal and floral species. Connectivity is severed when a physical boundary separates an
environment. Hence, even where permeable or semi-permeable structures (such as fences) are
concerned, the connectivity between the environments is affected and thus likely to result in
negative consequences (such as ‘edge effects’ in this example). Establishing a network of
corridors will help to contribute to the ecological requirements of the component subsystems
including wetlands and rivers. Moreover, these environmental linkages will conform with and add
to the requirements of the overarching development plan to develop open spaces (IDP) and to
create environmental linkages (SDF).
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13.4.7 Introducing surface water protection specifications into development planning

It is recommended that the above wetland and surface water-specific land-use management
guidelines be included within the development planning framework of the MCLM. It is
recommended that in order to assist with attaining of the goal of a desired state of wetlands in the
Local Municipality that limitations to the types of development that would be permitted nearby
wetlands and riverine areas be implemented. “Development” in this case refers rather to the
potential level of transformation (of the receiving environment) rather than the actual type of
development.

The importance of including environmental (specifically surface water resource) protection into
planning guidelines lies in the following objectives that would be able to be achieved:

= To facilitate the conservation of areas important for achieving biodiversity targets
= To encourage environmentally sustainable land use management
» To reasonably guide and control lardrmse ¢chapge

It is strongly recommended thatfthe land-use managementfguidelines as considered above be
used in this context and be formalised tasguide devglopment planning.

The principle that all wetlands/and riverine areas shgtld be treateggas exclusion zones should be
incorporated into development planniag iagihe MCLM. Under this' principle, only certain low
impact activities would be aflowed to™eccur. This would provide.alf extra layer of protection to
surface water resources in the MCLM igradditionolexisting legisfation that protects surface water
resources.

13.4.8 Special attention and monitoring of excessively polluted wetland areas and rivers

Many of the most serious impacts affecting surface water resources originate from ongoing
mining activities and abandoned mining areas which have untreated flows and large amounts of
diffuse run-off pouring into rivers and wetlands. Areas where pollution is being released into these
sensitive environments (where identifiable) should be given special attention. A generic aim in
environmental management is to always improve degraded areas. Hence, affected areas should
be identified, managed and monitored with the intent to achieving an acceptable and desired
state.
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The person / department / organisation responsible for the management and rehabilitation of
former mining areas needs to be identified at a high level. It is recognised that the management
and rehabilitation of former mining areas (especially mining areas which have been inactive for
many years) is particularly problematic and is a ‘grey area’ in terms of financial responsibility for
the rehabilitation of the mining area. In the light of the water pollution-related problems facing the
Witwatersrand mining areas, government and the mining sector need to find a solution to the
issue of financial responsibility for rehabilitation / management of former mining areas.

13.4.9 Engagement with / education of major land-users and stakeholders

Relating closely to the above, it is suggested that the relevant custodians of wetland conservation
within the municipal area engage in an education programme for major land-users and
stakeholders such as organised agriculture and the mining sector and any large state organs
which are landowners to promote the sustainable use of land and the conservation and protection
of surface water resources.

13.4.10 Formal / Informal conservation of largely natural catchments

Wetlands are highly sensitive features of the naitral environnfént and contain much of the
remaining biodiversity withinithe muniéipalfarea. As such pristineswetlands should be afforded
protection in order to remain in as nattyal a state as possible. Ferthermore, wetlands that have
the potential to be significantly diverse®and highly finctional shauld accordingly be rehabilitated
and also afforded protection.

A key management objective to achievefthis aim, @specially in parts of the municipality where
catchments still exist in a largely natural state, would be the creation of more formally protected
areas, or the creation of more conservancies in which sustainable agricultural and other land-use
management practices could be implemented and encouraged. The creation of conservancies
would allow the current agricultural land-uses to continue, but would allow the proposed land-use
management guidelines to be formally implemented as part of the management of the
conservancy.

13.5 Agricultural Potential
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The management guidelines outlined in this section are formulated to maximise opportunities and
reduce constraints (see above) in an attempt to build towards the desired state of agriculture in
MCLM. The proposed agricultural management guidelines for MCLM are summarised below:

= The conservation/protection of high potential land and productive agricultural land from
non-productive/non-agricultural land use activities.

= The promotion of sustainable water use. Agriculture is the biggest user of water in South
Africa and thus the sustainable use of water is paramount. The establishment of
subsidies or incentives for sustainable water users could encourage further water
savings. The use of treated sludge/reclaimed water for irrigation can also reduce the
water use demands from agriculture.

= The use of modern farming technology such as polytunnels and hydroponics should be
implemented near urban centres. These intensive farms can be used to maximise
production yields and meet export quality requirements in a relatively small area.

= Optimal use of existing service and transport infrastructure and the effective
implementation of road and rail maintenance plans.

= The promotion and implemeptaion of fagrieuliural training and skills development
workshops.

= Encouragement of dialogde between commercial farmers, emerging farmers, regional
stakeholders, local cefffmunities and government departments.

= The promotion and i&ward of sgstainablefagicuiftiral pragtices. This may come in the
form of tax/cost breaks, subsidies etc.

= The encouragemenif farmers=and landgewners to prggtice conservation and protect
environmentally sensitive areagpwithin“an-agricultural sefting. Sensitive areas include
wetlands and areas of natural vegetation.

* The allocation of money and support to smaller niche market start up.

= The promotion and support @i'eXisting and, petential agri-tourism ventures with MCLM.

* The exploration of possible agri-processings véntures within MCLM should also be a
short- to medium-term management objective.

13.6 Groundwater

The National Water Act (Act 36 of 1998) recognises groundwater as public water, and replaces
the old “riparian” principle in which groundwater was a private asset, owned by the landowner.
Groundwater is now seen as part of the water cycle, and therefore as connected to other water
resources. The National Environmental Management Act of 1998 and the Minerals and Petroleum
Resources Development Act of 2002 lay out new obligations for the mining and other industries in
terms of the monitoring and remediation of pollution of water resources, including groundwater.
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The National Water Act has introduced the concept of the Reserve to South African water
resource management. Essentially, that part of the water resource that is necessary for
environmental functions and for basic human needs (e.g. drinking and stock watering) is
guaranteed by law and must be protected.

The National Water Act stipulates the development of a National Water Resource Strategy
(NWRS), whose purpose is to “...provide the framework for the protection, use, development,
conservation, management and control of water resources for the country as a whole” (Sections 5
to 7). The first edition of the NWRS was published in 2004, and a second edition is due to be
completed in early 2011. The NWRS is a legal document and is binding on all authorities and
institutions exercising powers or performing duties under the NWA. It is also the over-arching
strategy document governing long-term water resources policy, planning and allocation. It is the
document most likely to be seen and read by planners or officials outside of the water field. The
NWRS intends that the following should take place:
= Monitoring of major aquifers by Catchment Management Agencies (or the DWA Regional
Offices where CMAs are not yet operable) to determine trends in water levels and water
quality resulting from human aciiviish
*» Monitoring of groundwat&isto determine local umpacts, including the provision of
groundwater data by local groundwater users as pait=ef the conditions of their general
authorisations and lie€nses.

It should be noted that the=National Water Act (Section 14) states that any person may be
required to provide DWA wijih groundwater datagnecessary for the purposes of a groundwater
monitoring network, or for the managemegtand protection of waterresources.

It is arguable that the intentions of the National Water Act and the National Water Resource
Strategy are not being wholly met in tite MCLM area, at present, since the current groundwater
monitoring arrangements are not adequatesto fully characterise the groundwater conditions. The
requirements of the National Environmental Management Act and the Minerals and Petroleum
Resources Development Act in terms of monitoring and remediating groundwater pollution are
also sometimes ignored.

The Department of Water Affairs has published clear guidelines for the Assessment, Planning
and Management of groundwater in South Africa, available on the DWA website at www.
DWA.gov.za/groundwater/documents. Assessment, Planning and Management of groundwater
are related steps, each one of which affects the others in an iterative way. A lack of effective
assessment, planning and management of groundwater resources can result not only in poor
service delivery to water users, but also to significant detrimental impacts on the aquifer systems
themselves. The three steps are summarised as follows:
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Figure 4: DWA Assessment, Planning and Management Process Summary

Following the recommendations of the DWA Guideline, it is clear that monitoring of groundwater
in the MCLM area must be accompanied by Planning and Management actions. There is a need
to translate monitoring of groundwater resources in the MCLM area into useful data products
such as reports, which can inform decision makers. The data products should in turn lead to
management actions aimed at improvings=sustainable management of groundwater resources.

The area of dolomite aquifer around Tarlton was proclaimedéas a Subterranean Water Control
Area, in terms of the 1956 Water Act. Today interested parties in_the Steenkoppies Compartment
are in the process of setfihf up a Water User Assecidtion=(/\UA) to be known as the
Steenkoppies Aquifer Manag€ment Association in @rder to more &ffectively manage the dolomite
groundwater resources in thiat area A=WUANIs. &, cQ-operative association of individual water
users who wish to undertake water-related activitiesfor their mut@i@ benefit, and it enables water
users to pool resources. When this WUAfis established, close"€ooperation between the WUA,
DWA and MCLM is necessary in order to optimally manage the groundwater and associated
environmental impacts such as flows, te the,Maloney.s,Eye spring.

The area has been subject to DWA Directives in the past as regards groundwater use, and the
possibility of zero abstractions during periods of low flows at Maloney’s Eye has been raised — a
situation that would have a detrimental effect on irrigators. In 2008 DWA restricted the use of
irrigation water in the compartment to certain days and times, and dependent on the volume of
flow at Maloney’s Eye. When flows at the eye are less than 93 L/s, then all abstractions apart
from Schedule 1 use were prohibited — it is not known whether this is enforced at present. The
notice also called for the details of all irrigators to be submitted to DWA within 21 days of
publication of the notice. It is not known at present to what extent this has been enforced. DWA
directives also apply to the monitoring of mine water effluent.

Of the 64 boreholes captured in this record, fewer than half have records that extend up to the
present day. Of the boreholes that lack modern records, it is not known how many are still in
existence.
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The following management guidelines aimed at the sustainable use of groundwater in the MCLM
are recommended:

An adequate number of monitoring boreholes. Further boreholes are particularly needed
in the vicinity of Maloney’s Eye, and close to the decant point south of the Krugersdorp
Game Reserve. Further monitoring boreholes in the Krugersdorp Game Reserve below
the ridge of quartzite separating the dolomites of the Zwartkrans Compartment from the
inlier of dolomite in which the decant occurs are particularly needed. Active HYDSTRA
groundwater level monitoring boreholes are not available near Maloney’s Eye, nor near
the decant point. Where new monitoring boreholes need to be drilled, this could be
carried out in partnership with the Department of Water Affairs, who in the past have
indicated a willingness to assist with drilling costs.

Coordination with DWA and others when monitoring results show unacceptable levels,
and a strategy to reduce (for example) irrigation water abstraction gradually if water
levels dictate this.

Formal MCLM representation on the soon-to-be-formed Steenkoppies Aquifer
Management Association (a, Waten User JAssogiation), so that the municipality can
discuss the best ways of &achieving its groundwater management guidelines in this
compartment. Similar engagement with other WUAsdf=the MCLM area, or assistance to
be provided with initiatifhg these ii Recessary:

Continuous dialogue_ with the J/DWA Regienal™Offices=and later with the relevant
Catchment Managepmient Agency (when thig is formed). Itsmay be possible to “resurrect”
some of the closed HYDSTRA boreholesyiin, cotlaborationwith DWA, for a fraction of the
cost of drilling new boreholes.

All groundwater monitoring results’ should \be submitted” to DWA for inclusion in their
database (the National Groundwater Archive).

The issue of treatment of theWAMB, decantswater, and the financial background to this,
needs to be resolved as soon as . possiblefsTHe lack of a long-term plan for the AMD
problem contributes to continual discharge of polluted water into the aquifer. DWA have
an AMD Strategy — if this is available then its implementation needs to actioned.

The MCLM should ideally obtain all groundwater data that is being collected in the MCLM
area. However this data is not always submitted to the MCLM at present. This includes
data collected by private companies (e.g. mining companies), data collected by farmers
and smallholders, and data collected by research institutions (e.g. the Council for
Geoscience and the CSIR). An increase in the amount of data that is held by MCLM can
be achieved in this way for relatively little cost.

It is also necessary to monitor individual point-discharges of pollution, including the decant point
south of the Krugersdorp Game Reserve, the wastewater treatment plants, and the slimes dams.
The lesser aquifers in the rocks surrounding the dolomites also require some monitoring and
attention, but at present not to the same level as that needed by the dolomites. However there
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are some high-yielding boreholes in the Pretoria Group quartzite rocks (i.e. the rocks overlying
the dolomites) north of Maloney’s Eye which fall under the jurisdiction of the MCLM, and
monitoring of one or more of these is recommended. Relatively little is known about groundwater
levels and groundwater quality in the Tweefontein compartment (a small area of which falls under
the MCLM), but it is thought that groundwater conditions in this compartment are better than
those in the other two compartments.

13.7 Geology

In order to create the education required as mentioned above, there must be sufficient broad
based information to allow the successful preliminary planning of all future developments. This
would be achieved when:-
= the area covered by the Mogale City Local Municipality (MCLM) could be divided into
zones, and that for each zone the following data was available:-
o the basic geological ang=geptechnicalfproperties
o information in respeci of expected foundation conditions
o possible uses of iasitu materials for commercial-and/or industrial processes
o information igfrespect of anticipatedigeo-hazards
= a standard procedurg™éstablishedfor the completion©f geafechnical investigations - from
“broad brush” to detailed “site specific”

At present the Council of Geoscience (CGS)Is obliged by the Ge@gtience Act, 1993 (Act No. 100
of 1993) to amongst other things: - adVise/government institutions and the general public on the
judicious and safe use of land.

There is no indication in the objectives«ofithe Geqscience Act that the Council has a duty to
regulate development on land where geo-hazards are anticipated. Despite this, the CGS currently
has quasi legislative control over the development of residential developments in areas underlain
by dolomite (it should be noted that a substantial portion of the central area of MCLM is underlain
by dolomite).

In terms of the Housing Consumer Protection Measures Act, the National Home Builders
Registration Council (NHBRC) requires that anyone wishing to build a home on dolomite land
must first appoint a competent person to prepare a detailed report setting out the appropriate
precautionary measures to be undertaken. This report must be produced in terms of SANS 1936,
parts 1 to 4, and must in turn be submitted to the CGS for their confirmation. Should the
confirmation not be granted, then the NHBRC is at liberty to disallow the development.
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Although the CGS currently have no legislative control of developments on dolomite land other
than domestic dwellings, it would be good practice for MCLM to require a similar detailed
reporting procedure for all developments taking place in these areas. However, the Geoscience
Act 100 of 1993 is in the process of being amended and the Geoscience Amendment Bill (B2009)
will shortly be submitted to Parliament. It appears that the intention of this amendment is amongst
other things to ensure that the CGS has direct control over ALL developments taking place on
dolomite land. In those areas where undermining has taken place, the current preliminary
recommendations for limitations of developments are set out below in Table 20.

Table 20: Recommended Development Limits on Undermined Ground *

DEPTH OF SHALLOWEST | NUMBER OF STOREYS | MAXIMUM ALLOWABLE
WORKING OF | ALLOWED IN PROPOSED | HEIGHT OF WALLS IN
POTENTIALLY ECONOMIC | BUILDINGS BUILDINGS (m)
REEF BELOW SURFACE (m)
0-91 None n/a
91-122 1 with 1 basement 4.8
122 - 152 2 with & Basement 8.2
152 - 183 ST 1 basement 11.5
183 -213 #with 1 basement 14.9
213 - 244 5 with 14dBasement 18.2
> 244 No restjictions excepitwhere excessive widths exist

* Note: Data taken from Engineering Geology of So@ithern Africa —AB.A, Brink, Vol 1

13.8 Socio economic (incorporatiny infrastrecture andsrlanning)

The overall objective of an EMF fordWECLvipis tQ facilitate effective and efficient decision-making,
providing proactive input into development proposeals, as well as to provide a platform of
environmental sensitivity to assist in establishing priorities for conservation planning.

Planning and development in the MCLM should apply the following policy principles:

= Government investment must focus on areas with economic growth potential;

= Land development must take place in an integrated manner, both spatially and
institutionally with land development in rural and urban areas in support of each other;

= Development must be channelled into nodes and corridors;

= Historically distorted development patterns must be corrected by means of physical and
social integration and the redirecting of investment to areas of highest value and
accessibility;

= Economically, socially and environmentally sustainable development practices and
processes must be encouraged.

MOGALE CITY LOCAL MUNICIPALITY
Final Environmental Management Framework

Revision No.4
15 July 2011

prepared by: SIVEST

Page 130

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx




Planning specific guidelines required to guide the EMF towards achieving the desired state of
environment for MCLM, while enforcing government policies include:

= To achieve a more sustainable and environmentally friendly acceptable development
path.

= To plan and manage all spheres of the natural environments as critical ecological and
socio-economic assets in order to sustain the Mogale Local Municipality’s natural
environment.

= To manage and preserve access to a secure and safe water supply to human
settlements in Mogale City.

= To manage and mitigate the environmental impacts of emissions, effluents and waste
water disposal.

= To preserve open space for both the creation of quality outdoor recreation as well as the
enhancement of air quality.

= To ensure the sustainable use of the environment’s natural energy and material supply.

* To minimise the impact of development on the natural and man-made environment.

= To minimise potential losses«opdamage to floray fauna and the natural habitats, through
urbanisation and developmgnt.

= To allow for the provision‘ef infrastructure while mitigafifng adverse impacts on the natural
environment during lagth construgtion and operation phases.

= Manage uncontrolled.Urban expafsion andihesprotection-ef MCLM’s natural resources.

= Undertake planning jie, facilitate integration @f environmental®management in areas.

= Create and promoteggystainapfe-iumanseitic ments

= Promote safe, healthy and efiicient ving environmehis that take the surrounding
environment into account.

= Conserve and manage the cultural and heritage resqurces in the MCLM.

= Ensure economic activitiesgdive due consideration to the human and environmental
impacts of the activity.

13.9 Heritage

Various areas of MCLM could be subject to the National Heritage Resources Act. The section
below highlights the procedures that would need to be followed should heritage features be
present.
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13.9.1 Buildings and structures 60 years and older

Demolitions of and alterations to all such structures and buildings are subject to a permit granted
by the PHRAG in accordance with Section 34 of the NHRA in general and the PHRAG guidelines
in particular.

13.9.2 Archaeological and palaeontological sites

Sampling (test excavations), excavations and destruction of such sites are subject to a NHRA
Section 35 permit granted by SAHRA to an archaeologist who must be accredited with the
Association of South African Professional Archaeologists (ASAPA).

13.9.3 Graves and burial sites

The management of the damage, destruction, exhumation and alteration of graves and burial
sites is complicated and is regulated in terms, of different sets of legislation. Four categories of
graves can be identified. These are:

= Graves younger than 60 years;

= Graves older than 60 years, but ygunger than'd00 years;

= Graves older than 109;years;

= Graves of victims of({Conflict or of individual§ of royal desceiiis

Graves younger than 60 years fall undes'Seetion=2(i ) of the Remeval of Graves and Dead Bodies
Ordinance (Ordinance no. 7 of 1925) as well as the Human Tissues Act 65 of 1983. These graves
fall under the jurisdiction of the Nagignal Department ofgHealth and the relevant Provincial
Department of Health and must bewsubmitted® for” fihal approval to the Office of the relevant
Provincial Premier. This function is usually delegatedtc the Provincial MEC for Local Government
and Planning or in some cases the MEC for Housing and Welfare. Authorization for exhumation
and re-interment must also be obtained from the relevant local or regional council where the
grave is situated, as well as the relevant local or regional council to where the grave is being
relocated. All local and regional provisions, laws and by-laws must also be adhered to. The
institution undertaking the relocation must be authorized under Section 24 of the Human Tissues
Act 65 of 1983 to handle and transport human remains.

Graves older than 60 years, but younger than 100 years, fall under the jurisdiction of two acts,
namely the National Heritage Resources Act 25 of 1999 (Section 36) as well as the Human
Tissues Act 65 of 1983. Should graves older than 60 years, or if the age of the grave cannot be
ascertained either by a grave marking or through a social consultation process, be located
outside a formal cemetery, the Procedure for Consulting Regarding Burial Grounds and Graves
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(Section 36(5) of the Heritage Resources Act 25 of 1999) is applicable. However, graves older
than 60 years but younger than 100 years, which are located within a formal cemetery
administered by a local authority will also require the same authorisation as set out for graves
younger than 60 years over and above SAHRA authorisation. If the grave is not located within a
formal cemetery, but is to be relocated to one, permission must also be acquired from the local
authority and all regulations, laws and by-laws set by the cemetery authority must be adhered to.
The institution undertaking the relocation must be authorized under Section 24 of the Human
Tissues Act 65 of 1983 to handle and transport human remains. A qualified archaeologist
accredited by SAHRA must personally supervise any alteration to, or relocation of, graves in this
category.

Graves older than 100 years are classified as archaeological, and are protected in terms of
Section 35 of the National Heritage Resources Act 25 of 1999. Authorization from SAHRA is
required for these graves. A qualified archaeologist accredited by SAHRA must also supervise
any alteration or relocation of graves in this category. On the discretion of SAHRA, the Procedure
for Consultation Regarding Burial Grounds and Graves (Section 36(5) of Act 25 of 1999) might
also be required. If the grave is siiuatediin® cemetery .administered by a local authority the
authorizations as set out for gravesounger than 60 yeafs/are also applicable over and above
SAHRA authorization. The insfitution undertaking the relg€ation must be authorised under
Section 24 of the Human Tiss{ies Act 65 ,0f 1983 tothahdle and traqsport human remains.

All graves of victims of conilict regardless of howfold they are @i where they are situated are
protected by Act 25 of 1999 (NationalHeTitage Reseurces Act). SAHRA authorisation is required
for all graves in this category. Any altetafion'te a grave in this caiegory or the relocation thereof
must be personally supervised by a qualifigd archaeologist accredited by SAHRA. If the grave is
situated in a cemetery administered by a local auth@rity the_authorisations as set out for graves
younger than 60 years are also applicabie gver«and above SAHRA authorization. On the
discretion of SAHRA the Procedure fofs Consultatien”Regarding Burial Grounds and Graves
(Section 36(5) of Act 25 of 1999 (National Heritage Resources Act)) might also be required. In
order to handle and transport human remains the institution conducting the relocation should be
authorized under Section 24 of Act 65 of 1983 (Human Tissues Act).

13.9.4 Heritage impact assessments

Section 38 (1) of the NHRA requires a Heritage Impact Assessment (HIA), to be conducted by an
independent heritage management consultant, for the following development categories:

= Construction of a road, wall, power line, pipeline, canal or other linear form of
development or barrier exceeding 300m in length
= Construction of bridge or similar structure exceeding 50m in length
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= Development or other activity that will change the character of a site -
o Exceeding 5000 sq m
o Involving three or more existing erven or subdivisions
o Involving three or more erven or divisions that have been consolidated within
past five years
Rezoning of site exceeding 10 000 sq m
o The costs of which will exceed a sum set in terms of regulations by SAHRA or a
provincial heritage resources authority
= Any other development category, public open space, squares, parks, recreation grounds

This section applies to all proposed developments, regardless of the fact that the proposed
development site may embody “low” or even “no cultural significance.” The onus is on the
developer and his/her heritage consultant to verify the absence or presence of heritage features
and, should the latter be the case, to assess potential development impacts and to recommend
mechanisms to manage such impacts.

In most cases, heritage impact assessme/its are dang as part of:

= Basic or full environmenta¥impact assessments
= Town planning applications
= Applications for subdi¥ision of prgperties

Should neither of one or any;ef the above applyasstand-alone hefitage impact assessment is still
compulsory.

Heritage impacts are categorised as:

= Neutral (no impact)

= Direct or physical impacts, implying alteration or destruction of heritage features within
the project boundaries

» Indirect impacts, e.g. restriction of access or visual intrusion concerning the broader
environment

= Cumulative impacts that are combinations of the above

Impact can be managed through one or a combination of the following measures:

= Mitigation (minimising adverse impacts through further documentation and research as
well as monitoring before a place is altered or destroyed)

= Avoidance

= Compensation (balancing of making good the destruction of one heritage feature by the
preservation of another one)
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= Enhancement (positive impacts on heritage features)

» Rehabilitation (re-use of preserved heritage features)

= Interpretation (providing information on heritage features)

= Memorialisation (retaining the memory of heritage features that have been destroyed)
* No action

= Relocation (historic equipment, graves)

= Alternatives

With regard to Mogale City, all heritage impact assessment reports are considered by the
PHRAG subject to the adherence of compulsory minimum requirements for HIA submissions.

According to Section 38 (2) of the NHRA, a developer must at the very earliest stages of initiating
such a development, notify the PHRAG and furnish it with details regarding the location, nature
and extent of the proposed development. The PHRAG will then consider such a notification and
inform the developer if a HIA is necessary or if the developer can be exempted from submitting a
HIA application. In practice this does not happen and in most cases a HIA is prepared and
submitted as a precautionary measure.

Any HIA submission is expected 6 comply with the followingJstatutory requirements (Section 38

(3)):

= |dentification, mappiag and history of heritage features

= Cultural significancegassessment

= Conceptual impact of proposed gevelopment

= |Information about benefits of pfopgsed development

= Public participation report

= Possible mitigation measuresg 10 deal with,aaticipated adverse impacts before and during
construction

= Consideration of alternatives and management of preserved heritage features, e.g.
through a Heritage Conservation Management Plan

The following is required to ensure that heritage issues are sufficiently addressed by the MCLM:

13.9.5 Organisational structure and institutional arrangements

As a first step, an organizational structure is needed, composed of the following elements:

= Drafting of a charter of principles, authorities and responsibilities;
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= Introduction of an institutional heritage desk/structure for Mogale City (ideally part of city
planning), including description of units, individual positions, general operating
procedures, etc.;

» Preparation of basic policies, legislation, bylaws and guidelines;

= Development of a cultural resources review and approval system for development plans
and projects that is linked to land use planning, the EMF and the EIA process;

= Design of a budget and accounting system;

= Preparation of an inventory of cultural sites, with emphasis on areas that are likely to be
subject to impact from development in the short and medium term;

= Development of coordination mechanisms with planning authorities, municipal
governments and other agencies involved with cultural resources; and

= Preparation of a work plan for a preliminary cultural resources management plan.

The following must however be taken into account:

= In many developing countries qualified staff for heritage management in the public and
private sectors is in short supply: #raining land capacity building in heritage management
(not only for heritage officials but also for other municipal officials) is therefore needed
and should cover issues’such as heritage policy,«legislation, and regulation; use of
economic and fiscal{thstruments, in cultural resource,imanagement; conservation of
cultural resources in_land use planning _anhdgthre@gh thegpermitting and EIA process;
development and imaglementation of site glanagement plahs; surveying, recording and
inventorying; and pughc education,

= Precise information on the formymaterials;“history, function, and condition of the cultural
heritage is necessary for its "saféguarding,' Inventories*form the basis for managing
cultural resources and should provide information_for planners and administrators at
national and local levels. Lackyof adequate dmiormation on heritage is perhaps the single
greatest obstacle to effective pretection. ElA“fequirements will serve to reinforce the
importance of maintaining comprehensive and easy-to-use inventories.

13.9.6 Monitoring system

Monitoring of heritage is a systematic periodical surveillance of known heritage objects or sites,
by the use of replicable methods. The intention is to identify changes in physical condition of
heritage objects or sites or objects over time. Monitoring is based on assumptions of cause and
effect and the results help identify potential threats and development trends in order to facilitate
administrative management decisions.

Heritage monitoring is defined as a tool that both
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= Helps measure to what extend heritage management is successful in accomplishing
national preservation goals, and

= Identifies the physical condition of heritage objects and sites (archaeological and
architectural monuments and sites as well as cultural landscapes).

To date no standardised heritage monitoring systems exist in South Africa and the below list just
serves as a guideline regarding what issues need to be monitored.®

Background information

= Municipal objectives for the administration of heritage sites and objects
= Municipal heritage policies

Monitoring procedures

*= Municipal reporting systems

= Responsibilities

= Standardised system for recording monitoring activities

* Frequency of monitokifiey objects and sites (eig. daily, wegkly, annually, etc)

= Quality of monitoring.data (e.g. precise, apgroximate; trenesestimation)

= Monitoring indicatorss (e.g. loss, state of gpreservation, pétential threats, development
trends)

= Monitoring of cultural landscapes, sites.and objects (e.g. Wijthin context, as single places,
at particular deterioration level,"other)

= Level of collaboration with other sectors (e.ghealth, environment, water, etc)

= Cognizance of limiting factors€.gmnone,high costs, lack of competence, limited access
to data, poor data quality, limited“aceess to sites; etc)

= Monitoring of heritage sites and objects to ensure compliance with the NHRA and with
RODs issued in terms of ECA/NEMA and the NHRA where developments are concerned

13.10 Landscape Character

Most areas of landscape significance coincide with areas of biodiversity significance and as such,
it is essential that environmental legislation is implemented to ensure adequate protection of
these areas. In addition, the Gauteng Ridges Policy must be strictly enforced to limit visual
pollution and preserve landscape character.

® Demotec — A (Evk4-Ct-2002-80011) Questionnaire - Monitoring Of Cultural Heritage.
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Given the development pressures being experienced within the MCLM, urban expansion and
development must be appropriately managed and co-ordinated to minimise negative impacts on
the landscape.

Visual Impact Assessments should be required in respect of any proposed developments located
in sensitive landscapes or within the ‘viewshed’ of the Cradle of Humankind WHS as delineated in
the EMF for that area.

13.11 Air Quality

A shift from end of pipe air pollution control through the exclusive implementation of command
and control measures to effects-based air quality management using proactive, flexible, varied
and fair measures is of paramount importance (Merafong City State of the Environment Report -
SEF/Bohlweki WRDM Collaboration, 2005}, The key fapproaches that should be implemented in
order to achieve policy objectivesare (according to the_National Framework for Air Quality
Management):

= Opportunities for publiesparticipation in the ‘gretection and enhancement of air quality

= Public access to air qiélity information

= The prevention of ail-pollution and degradaiion of air quality,

*» The reduction of disehargesAtkely tomimpair sair quality =ncluding the reduction of air

pollution at source

= The promotion of efficient and &ffective air guality managément

= Effective air quality monitoring, and

= Regular reporting on air quality

Effective air quality management under the Air Quality Act is dependent on the following
conditions being met:
= Review and refinement of regulations under the Air Quality Act, e.g. ambient air quality
standards, emission limits, guidelines for air quality monitoring, modelling and
management.
= Capacity building of local, provincial and national government personnel in terms of
provision of adequate training, support and resources.
= Development and effective implementation of coherent air quality management systems
comprising current and comprehensive emissions inventories, cost-effective and well run
monitoring networks, suitable air dispersion models.
» Standardisation of monitoring methods, emissions inventories, modelling approaches and
source, emissions, air quality and meteorological data reporting.
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13.12 The Cradle of Humankind World Heritage Site

The study area is located adjacent to the CoHWHS as is referred to throughout this document. A
buffer has been proposed around the Cradle in attempt to manage development within and
around the area (buffer was taken as correct at the time of publishing). The management
guidelines have been compiled to ensure cognisance is taken of the Cradle particularly with
regards to potential visual impacts within and around the buffer. The Cradle was established as a
World Heritage Site in 1999 due to the presence of early hominid fossils which were discovered in
1947. Since this time several further fossil remains have been discovered hence the importance
of the area from a national and international perspective. The reason for the prominence of fossil
remains is due to the vast karst landscape that exists within the cradle which is highly conducive
the formation of fossils. These limestone formations are extremely susceptible to contamination
and the threat of AMD moving into the cradle is a major concern for the Management Authority.
The action plans and management guidelines suggested in this report in terms of groundwater
management will indirectly assist the Cradle with trying to avoid this AMD damaging the karst
landscape. The destruction of the karst landScape weuld be the destruction of the WHS hence
the importance placed on this fact@gi©ythe Cradle.

It is hoped that the MCLM EM#& will alig@wvith the quidelines suggested by the Cradle EMF which
is currently underway. The majority of the"preposed bificigis loeated within the biophysical and
Agricultural zones which are=not likely to be subjecifto large scal€ tlevelopment according to the
management guidelines that have beeagreeommended. The esiablishment of a committee
consisting of both MCLM and Cradle Mapnagement Authority officiais is critical to the management
of the proposed buffer. This will ensuré alignment with both pafiigs intentions for the study area
and avoid future conflict with regards to development;
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14 ACTION PLANS

14.1 Rivers and Wetlands

Any activities that would degrade or impinge on aquatic or wetland habitat is subject to strict
development guideline policies. Construction activities within a water body or within riparian and
buffer conservation zones require that an application be made to the DWA for a water user’s
license. According to the activity, an EIA would have to be undertaken specific to the activity that
would be used to guide the stipulations and parameters laid out in the water user’s license
agreement. An example of this would be the application to construct an impoundment structure
across a watercourse. If it is found that the structure would inhibit the natural migration of aquatic
biota, provision would have to be made forthE construction of a migrational bypass facility.

Construction activities that have @jproposed association with afhy wetlands or other water bodies
requires that a wetland delineation survey be undeitaken that determines the outer limits of the
permanent, seasonal, and temporary zonesof the Wetlaaer aceording to DWA guidelines for
delineating wetlands and riparian zones (1995) by @ sufficiently gtfalified practitioner. A wetland
conservation buffer zone is atso required.igibe,designated from theledge of the temporary zones
of the wetland in question. The width of this zone varies and is @etermined whether the wetland
falls within the urban cadastral boundary j@r not, but is usuallytaliocated as 32m and 100m for
wetlands within the cadastral bothdary and outsideaf this boundary, respectively.

The following action plans are recommended:

» Detailed inventorying and evaluation of wetlands

* Preparation of management plans for wetlands

= Implementation of buffer management plan for rivers and wetlands

= Detailed wetland rehabilitation plan for the plugging of the drains

= Assessment of the potential (negative) socio-economic impacts of the rehabilitation
efforts and associated alterations to the current hydrological regime of the wetland on the
areas of commercial crop cultivation and associated infrastructure located immediately-
adjacent to the wetland periphery

= Removal of alien invasive vegetation along the riparian corridor

= Setting up and maintaining riparian vegetation along river corridors

= Setting up and Implementing Environmental Management Plans for riparian corridors

= Action plan for the improvement of water quality
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14.2 Ridges

The GDARD development guidelines for ridges (2001) sets certain parameters and limitations on
the allowances of construction and development activities on the various ridge systems found
throughout the Gauteng Province. Ridge systems are classified (classes 1 to 4) according to the
degree of historical transformation through encroachment of development or alien vegetation.
The more pristine the ecological integrity of the ridge habitat is classified as, the stricter the
guidelines for construction and development are.

The following action plans are recommended:
= Action plan for the strict implementation of the GDARD ridges policy
= Enforce stricter development guidelines with regards to buildings relating to ridges to
compliment the Ridges Policy

14.3 Alien vegetation

Alien invasive species utilise€large volume of water @nd result in lagg of indigenous species within
the study area. They thus riged to he“fremoved. and ihis removai=heeds to be phased and the
correct measures utilised for this removal,

The following action plan is recommended:

= Implementation plan for the rema¥al of alien vEgetation

14.4 Habitats

It is important to protect the habitats identified in order to ensure their long term sustainability.
The following action plans are recommended in this regard:

» Preparation of action plans for the protection of critically endangered habitat types
= Protection of wetlands systems (refer to surface water action plans)

= Formal Protection of Red Data sites

= Action plan for the proclamation of more protected areas or conservancies

= Action plan for the creation of functional ecological corridors within the MCLM
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= Improve ecological functioning of municipal parks through indigenous landscaping and
improved environmental management
» Prepare site specific environmental management plans for unique habitats

14.5 Fauna and Flora

Several faunal and floral species are present within the MCLM although numbers are declining,
especially those which have been identified as Red Data species. Many of the species are on the
brink of local extinction and implementation plans are essential to their survival. The key to the
protection of faunal and flora species is the protection of their habitats, thus if the action plans for
habitat protection are implemented then this will filter down to a species level.

A biodiversity strategy in terms of the LAB programme should be compiled to ensure the long
term conservation of biodiversity and to place priority on this environmental parameter. These
strategies must take stewardship programfages intolcefisideration.

14.6 Agriculture

Agriculture forms one of the, @dominanitand uses.in the MCLM and has a large influence of the
biophysical and social environments. The following-action plans arg'recommended:

= Incorporation of measures for the protectiop of biological and landscape diversity into
farming

= Action plan for the education of fatmersabouthiediversity protection

= Action for promoting active communication with the Department of Agriculture and the
MCLM

= Promotion of sustainable farming practices on suitable land

= Establishment of monitoring committees to work with the farmers

14.7 Mining

Although the majority of mining activities have decreased within the MCLM, remnants do remain
and these have issues associated with them. The following action plans are recommended in this
regard:
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= Action plan for the active rehabilitation of old mining areas

= Action plan for the removal of mine dumps which result in air pollution

= Action plan for the active participation in mining applications

= Action for the establishment of a committee to address AMD (see groundwater)

Acknowledgement is made in this report regarding the risks associated with radioactivity within
the study area. This lays the foundation for the measurement of improvement in the next review
period. It is recommended that the next EMF places more focus on this area in order to ensure
that the situation is closely monitored.

14.8 Industry

Large scale industry is present in and around the town of Krugersdorp and is likely to expand.
The following action plans are recommended:

= Action plan to ensure thatigdustrial activities takeJplace within the urban environment
and with compatible land bses

= Action plan to closelyrionitor industrial actiwities, particularly with regards to air quality,
water and effluent licEf'se compliance

= Action plan to establiSh a monitoring commiftee in this regand

14.9 Urban Environment

The urban environment in MCLM is constantly expanding as the mining industry downsizes. This
expansion more often than not results in conflict with the environment on some level: The
following action plans are recommended for the urban environment:

= Action plan to ensure that urban land use is limited to within the identified urban edge

= Action plan to establish a constant interaction between departments within the MCLM
with regards to development applications. This is of particular relevance to the planning,
infrastructure and environmental departments (refer to decision making flow chart below)

14.10 Groundwater

MOGALE CITY LOCAL MUNICIPALITY prepared by: SIVEST
Final Environmental Management Framework

Revision No.4
15 July 2011 Page 143

Y:\10000\10310 Mogale EMF\Reports\Analysis Phase\FINAL EMF - 30 JUNE 2011\FINAL Mogale EMF Report rev 4 30 June 2011 LK.docx



The presence of sensitive dolomitic aquifers within the MCLM and the recent concerns relating to
AMD have resulted in severe risks to the groundwater within the MCLM. At present the
groundwater is being severely compromised by AMD and action is imperative in this regard. The
following action plans are recommended:

= Action plan to establish a committee to address the AMD concerns in conjunction with the
Department of Water Affairs and other stakeholders such as the mines etc
= Action plan to establish an in-house task team to address the AMD concerns

14.11 Tourism

Tourism is an area which needs to be developed in Mogale City. The following action plans are
recommended:

= Action plan to ensure that all=iddrism deyelapment applications are assessed by all
relevant departments (séey decision making figw ,chart below) regardless of EIA
requirements

= Action plan to compilg™a tourism strategy deeument for MCLM to ensure the development
of the industry withinthe MCLM

14.12 Heritage

The following action plans are recomimended from a_lieritage perspective.

= Ongoing research and development studies (surveys, databases)

= Formal protection of heritage sites

= The establishment and development of a local register of heritage resources

* Proclamation of heritage areas and urban heritage conservation areas

= Regular assessment of conservation status quo of sites in order to facilitate budgeting for
necessary actions (maintenance, physical protection etc)

= Promotion and awareness of heritage sites in accordance with Section 44 of the NHRA
(interpretive plagues, tourism etc)

= Red-flagging sensitive sites and areas in municipal cadastral information systems

= Linkages with other initiatives (ENPAT, C-Plan, DLA etc)

= Creation and maintenance of database of regional and local heritage specialists and
information sources
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= Enforcement of site-specific Site (Conservation) Management Plans (CMPs) in
accordance with Section 47 of the Act

= General awareness programme concerning heritage management

= Integration of heritage issues with Integrated Development Plans and Spatial
Development Plans

= Any other forms of compliance with the NHRA

14.13 Magaliesburg Biosphere Initiative

The Mogale City Local Municipality contains parts of the biodiversity rich Magaliesburg. This area
forms a large portion of the high biodiversity sensitive areas identified in the EMF. Efforts are
being put in place to protect this natural area. The Magaliesburg Biosphere initiative is currently in
the planning phases. The map below indicates the current study area that is being proposed. Due
to the early stages of this process, the study area has not been taken into consideration for the
zonation plan. However the Biosphere aﬁ‘ea hise? to be included in the next EMF review
period when the proposed area ha\& n approved. O a
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Map 13: Proposed Magaliesburg Biosphere Reserve Study Area
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14.14 Rural Environment

Pressure for subdivision of the rural areas is evident within the study area. This is further
illustrated by the survey conducted by the Muldersdrift Sustainable Development Forum (MSDF).
The survey was conducted amongst land owners in the areas represented by the MSDF to
determine the land owners’ preferences, regarding developments in their areas. The survey
concentrated particularly on preferences regarding land- use and development density issues.
Farmers were asked which of the following developments they would prefer in their area:

Which of the following developments would you prefer in your area:

= Nothing (No development i.e. the status quo)
= Farming

= 8 Hectare Subdivision

= 2 Hectare Subdivision

= 1 Hectare Subdivision

= Lessthan 1 Hectare Stbdivision

= Town House or Estates Developgrent

= Industrial Development

The results of the survey indicate the follewing

8 2 1
Nothing | Farming | Hectare s, Hectareq, Hectare | <1 Hec | Township | Industrial | Commercial-
Total 17 10.8 35 21 33.5 27.5 28 5 5.2
% 11.3 7.2 23 13.9 22.2 18.2 18.5 3.0 3.4

This is merely an example of landowners in an area indicating their preferences. Dialogue needs
to be entered into with landowners in an area to ensure that these preferences are taken into
account. This identifies and area for expansion in the follow up to this EMF when it is reviewed.
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15 DECISION MAKING

In order to assist the decision makers with the process that should be followed,

Figure 5 highlights the steps that should be following when a development application comes into
MCLM. The diagram should be consulted by all relevant departments in order to ensure that
communication channels are kept open and an integrated decision can be taken on the
development in question. The flow chart should be consulted once the land use and

environmental management zone have been identified through the use of the GIS tool.
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Figure 5: Decision making process
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16 CONCLUSION AND REVISION SCHEDULE

The EMF process will need to be revised in approximately 5 years time or sooner if new
information becomes available that can facilitate a thorough update. It is not recommended that
the process be termed a revision as it has become clear through this process, that new
information is very likely to be required for the process as well as a thorough public participation
process. It is imperative that the EMF be updated prior to the revision of the Spatial Development
Framework (SDF) as the EMF will inform the SDF.

The action plans need to be implemented prior to the next update of the EMF to ensure that the
improvement in the desired state is measurable when the next status quo is undertaken.
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17 MOGALE CONTACT PERSON

For questions regarding the EMF during its operational lifespan, please contact the following
people:

Ms Samu Mdlalose

Manager: Environmental Management

Department: Integrated Environmental Management
Mogale City Local Municipality

Tell: 011 951 2112/ 2101

Fax: 011 660 1507
Email:samum@mogalecity.gov.za

Mr Koogan Naidoo

Department: Integrated Environmental Management
Mogale City Local Municipality

Tel: (011) 951 2113

Fax: (011) 660 1507

Email: Koogann@mogalecity:gov.za
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