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LESEDI EMF . EXECUTIVE SUMMARY

1. INTRODUCTION AND BACKGROUND

The Lesedi EMF project, which was financed jointly by GDACE and Lesedi Local Municipality, was
commenced in 2005 and concluded by the end of 2006. The EMF formulation process consisted
of two interactive components, hamely a technical analysis and a supporting public consultation
process.

2. THE EXISTING SITUATION
Key findings of the status quo analysis can be summarized as follows:

Lesedi is located on the southeastern edge of Gauteng, approximately 50km southeast of
Johannesburg.

Lesedi spans an area of approximately 1430 kmz2 , which is largely rural, with two towns situated
within it, namely Heidelberg / Ratanda in the western part and Devon / Impumelelo on its eastern
edge.

The majority of the municipality is sparsely populated and the human impact on the environment in
the rural areas is reasonably low.

Agriculture is the backbone of the local economy and natural habitats will continue to be
transformed by agricultural practices such as monoculture crop cultivation.

Urban expansion encroaches upon high-potential agricultural land and habitats with potential high
biodiversity.

A number of historic and cultural features are found in the area — the most important being
Heidelberg CBD.

Significant coal deposits are situated in the northern, eastern and southern parts of Lesedi.
Commercial coal extraction, with all its attendant environmental impacts, is a real possibility in the
foreseeable future.

A number of sensitive natural habitats with potential high biodiversity value have been identified, as
follows:

Natural primary grasslands;

Koppies and ridges in the southern and western parts of Lesed;;

Various wooded savannah areas;

The Blesbokspruit, Suikerbosrand River and many other non-perennial water courses; and
Dams, pans and wetlands, especially in the eastern part of Lesedi

Littering and illegal dumping activities are problematical in certain areas, especially in and around
the informal settlements.

Not all the urbanized areas have the full range of municipal services and environmental conditions
in some of the previously disadvantaged townships and informal settlements are poor.

The area is less polluted than the adjacent East Rand areas to the north and west. Main pollution
sources include the Heidelberg industrial area, the townships and informal settlements and
commercial agriculture.

viii
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3. DESIRED STATE OF THE ENVIRONMENT

Bearing in mind the current situation in Lesedi the desired state of the environment was defined in
consultation with the general public and main stakeholders. Underlying this “desired state” is the concept of
sustainable development, which can be defined as “development that meets the needs of present
generations without compromising the ability of future generations to meet their own needs”.

The desired state of the environment was formulated in the form of a range of goals falling within three main
spheres, namely:

The economic sphere — urban development, agriculture, mining and infrastructure.
The social sphere - historic, cultural and archeological features, public involvement.
The natural sphere — biodiversity, geomorphology.

4. ENVIRONMENTAL INDICATORS

A list of indicators which should be regularly monitored by the municipality to measure its progress
towards improving the environment, was identified, as follows:

Population growth

No of households without access to basic services.

Confirmed cases of: Cholera, TB, STD’s, HIV/Aids

Economic sectoral growth value added (GGP)

Unemployment

Formal vs informal top structures

Pollution levels

Number of illegal industrial/commercial concerns

Amount of land used for monoculture crop production

Fragmentation of farm land.

Soil erosion

Overgrazing

Number, location and type of active mining operations — legal and illegal.
Size and locality of unrehabilitated mining land (slimes dams, rock dumps, etc.).
Indigenous planting in public open spaces.

Number (and area) of unmaintained parks/sports fields

Number, location and status of historic, cultural and archeological sites.
Maintenance of sites.

Tarred vs gravel roads.

Flood occurrence

Number and location of water, electricity and sewer connections.
Number, location and frequency of waste collection sites.

Number and location of unregistered/illegal dump sites

Type, size and location of land with high biodiversity value.
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Level of air pollution emanating from:
industrial areas
townships (coal fires)
Level of water pollution in Blesbokspruit and Suikerbosrand river.

5. ENVIRONMENTAL MANAGEMENT GUIDELINES AND ACTION PLAN S

Emanating from the status quo analysis and the definition of the desired state of the environment, a
number of focus areas requiring attention were identified. Environmental management guidelines
and action plans were formulated for the following areas and are set out hereunder:

Urban open space.

The industrial areas.

The informal settlements.

The major national and provincial roads.

The Heidelberg “Zone of Integration”.

The Heidelberg CBD and other historic, cultural and archeological sites.

The agricultural holdings.

The commercial agricultural areas.

The mining areas.

Areas with alien vegetation, specifically the many blue gum, wattle and poplar plantations.
The monoculture agricultural fields (maize, sunflowers, soya beans, sorghum, etc.)
The aquatic and wetland habitats.

The natural grassland areas.

The mixed woodland savannah areas and ridges.

The protected areas and proposed Lepidoptera corridors.

Solid waste management.

Effective environmental management will not be possible without the co-operation and assistance of
informed local communities and management guidelines for public participation, education and
empowerment were also formulated.

6. LAND USE AND DEVELOPMENT CONTROL GUIDELINES

The key environmental constraints to development in the area are:

Ecological and hydrological constraints.
Topographical and geotechnical constraints.
Agricultural potential constraints.

Each of the abovementioned three constraint zones were mapped and the three zones were then
superimposed on top of each other to produce the following eight land use and development control zones:

Low control zone.

Ecological / hydrological control zone.

Topographical / geotechnical control zone.

Ecological / hydrological and topographical / geotechnical control zone.

Agricultural control zone.

Ecological / hydrological and agricultural control zone.

Topographical / geotechnical and agricultural control zone.

Ecological / hydrological, typographical / geotechnical and agricultural control zone.
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Detailed land use and development control guidelines were formulated for each of the above control zones.
Generally speaking, ecological / hydrological constraints are the most restrictive pertaining to development,
and control zones with these constraints are subject to a range of policies formulated by GDACE.
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1.1 INTRODUCTION

This document contains the Lesedi Local Municipality (LLM) Environmental Management
Framework (EMF).

Lesedi is faced with many development-related issues and problems such as the need to
redress the past inequities caused by apartheid, the backlog in basic services and housing and
consequent informal development, pollution caused by industry, business and communities,
unemployment and poor service delivery. The growing needs of the ever increasing population
result in a growing demand for development, however unbridled development will compromise
the environment and a balance therefore needs to be maintained between these two poles.
Development needs in Lesedi should be addressed in such a way that the environment is not
compromised. The aim of the EMF is to provide a policy framework for sustainable development
in Lesedi.

1.2 THE EMF OBJECTIVES

The main objectives of the EMF can be summarized as follows:
to assess and document the environmental attributes of Lesed;;
to identify environmental management priorities and areas to be protected,;
to identify undesirable activities and land uses;

to facilitate cooperative governance with regard to environmental management and
development; and

to establish land use and environmental management plans in order to ensure
sustainable development and natural resource use within the Lesedi area.

In a nutshell, the EMF must provide the relevant authorities with a decision support system and
foundation informing development and environmental management policy and strategy.

1.3 THE PROJECT TEAM

Due to the multi-dimensional extent and complexity of the project, a professional team
consisting of the following firms was appointed to undertake the project:

lzwelisha (Pty) Ltd : Project co-ordinators, development and
land use inputs.

Imvelo Environmental

Impact Management Services : Project co-ordination, general
environmental inputs.

Galago Ventures : Faunal and floral surveys and sensitivity
mapping
MJ van der Walt : Geology and geohydrology.

Page 2
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Agricultural Research Council
Institute for Soil, Climate and
Water

Valgis Technologies

Agricultural potential.

Institutionally the project was driven by a Project Steering Committee consisting of
representatives from LLM, GDACE, Sedibeng District Municipality and the consulting team. The
Steering Committee met on a monthly basis to assess progress and oversee the technical

aspects of the project.
1.4 THE PROCESS FOLLOWED

The study methodology which was followed is presented diagrammatically hereunder. As
indicated in the diagram, the process consisted of two interactive components, namely a

technical analysis by the consulting team, and a supporting consultative process

public [consisting of political representatives and other stakeholders].

FIGURE 1 : THE EMF FORMULATION PROCESS
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1.5 REPORT STRUCTURE

Section 2 of this Report contains the legal framework within which environmental
management must take place, outlining the most important relevant legislation.

Section 3 contains the environmental status quo in the municipality, including a
situational analysis and identification of the main environmental issues.

Section 4 contains a statement on the desired state of the environment and the
identification of environmental indicators.

Section 5 contains environmental management guidelines and action plan s for
selected focus areas in Lesedi.

Section 6 contains land use and development control  guidelines.

JHS-2255 Section 1.jc.doc
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2.1 NATIONAL ENVIRONMENTAL MANAGEMENT ACT, 1998 (AC T 107 OF
1998) — (NEMA)

The EMF must comply with the principles and objectives as stated in NEMA. In Chapter 1,
Section 2 of NEMA the following principles which are of relevance to the EMF process, are
stated:

“(2) Environmental management must place people and their needs at the forefront of its
concern, and serve their physical, psychological, developmental, cultural and social
interests equitably.

(3) Development must be socially, environmentally and economically sustainable.

(4) (a) Sustainable development requires the consideration of all relevant factors including the
following:

(i) That the disturbance of ecosystems and loss of biological diversity are avoided,
or, where they cannot be altogether avoided, are minimized and remedied;

The objectives of environmental management, of which this EMF will be a decision-making and
management tool, are listed under Section 23 of NEMA as follows:

General Objectives

“23(1) The purpose of this Chapter is to promote the application of appropriate environmental
management tools in order to ensure the integrated environmental management of activities.

(2) The general objective of integrated environmental management is to—

(a) promote the integration of the principles of environmental management set out in
section 2 into the making of all decisions which may have a significant effect on
the environment;

(b) identify, predict and evaluate the actual and potential impact on the environment,
socio-economic conditions and cultural heritage, the risks and consequences and
alternatives and options for mitigation of activities, with a view to minimizing
negative impacts, maximizing benefits, and promoting compliance with the
principles of environmental management set out in section 2;

(c) ensure that the effects of activities on the environment receive adequate consideration
before actions are taken in connection with them;

(d) ensure adequate and appropriate opportunity for public participation in decisions that
may affect the environment;

(e) ensure the consideration of environmental attributes in management and decision-
making which may have a significant effect on the environment; and

(H identify and employ the modes of environmental management best suited to ensuring
that a particular activity is pursued in accordance with the principles of environmental
management set out in section 2.”

Page 6
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On 21 April 2006 the Minister of Environmental Affairs and Tourism passed regulations in terms
of Chapter 5 of NEMA. The regulations replace the environmental impact assessment
regulations which were promulgated in terms of the Environment Conservation Act, 1989 (Act 73
of 1989) in 1997, and introduce new provisions regarding environmental management
frameworks. Section 70 of the Regulations state the following:

Draft Environmental Management Frameworks

“70 (1)The Minister or MEC with the concurrence of the Minister may initiate an environmental
management framework for an area.

(2) In order to initiate an environmental management framework for an area, the Minister of
MEC must —

(@) compile a draft environmental management framework;

(b) subject the draft to a public participation process by -
(i) making the draft available for public inspection at a convenient place; and
(ii) inviting potential interested and affected parties by way of advertisements in
newspapers circulating in the area and in any other appropriate way to inspect the draft
and submit representations, objections and comments in connection with the draft to
that person or organ of state; and
(c) review the draft in the light of any representations, objections and comments received”.

The contents of an EMF are defined as follows in Section 71 of the Regulations:
Contents

“71 A draft environmental management framework must -
@) identify by way of a map or otherwise the geographical area to which it applies;

(b) specify the attributes of the environment in the area, including the sensitivity, extent,
interrelationship and significance of those attributes;

(c) identify any parts in the area to which those attributes relate;
(d)  state the conservation status of the area and in those parts;
(e) state the environmental management priorities of the area,;

)] indicate the kind of activities that would have a significant impact on those attributes and
those that would not;

(9) indicate the kind of activities that would be undesirable in the area or in specific parts of
the area; and
(h) include any other matters that may be specified.”

Section 72 of the Regulations specifies that :
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Adoption

“72 (1) If the Minister or MEC adopts with or without amendments an environmental management
framework initiated in terms of regulation 70, the environmental management framework
must be taken into account in the consideration of applications for environmental
authorisation in or affecting the geographical area to which the framework applies.”

2.2 ENVIRONMENT CONSERVATION ACT, 1989 (ACT 73 OF 1989) — (ECA)

The objective of the ECA, is to provide for the effective protection and controlled utilization of the
environment and for matters incidental hereto.

The ECA mainly informs us regarding environmental policy which is based on the following
principles:

Every inhabitant of South Africa has the right to live, work and relax in a safe, productive,
healthy and aesthetically and culturally acceptable environment, and therefore also has a
personal responsibility to respect the same right of his fellowman.

Every generation has an obligation to act as a trustee of its natural environment and
cultural heritage in the interest of succeeding generations. In this respect, sobriety,
moderation, and discipline are necessary to restrict the demand for fulfilment of needs to
sustainable levels.

The State, every person and every legal entity has a responsibility to consider all activities
that may have an influence on the environment duly and to take all reasonable steps to
promote the protection, maintenance and improvement of both the natural environment
and the human living environment.

The maintenance of natural systems and ecological processes and the protection of all
species, diverse habitats and land forms, is essential for the survival of all life on earth.

The concept of sustainable development is accepted as the guiding principle for
environmental management. Development and education programmes are necessary to
promote economic growth, social welfare and environmental awareness, to improve
standards of living.

2.3 CONSERVATION OF AGRICULTURAL RESOURCES ACT, 198 3 (ACT 43
OF 1983) — (CARA)

The objective of the CARA, is to provide for control over the utilization of the natural agricultural
resources of the Republic in order to promote the conservation of the soll, the water sources and
the vegetation and the combating of weeds and invader plants; and for matters connected
therewith.
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In terms of Section 6 of the Conservation of Agricultural Resources Act, 1983, the following
control measures have been highlighted in order to achieve the relevant objective. These control
measures will specifically be addressed in the EMF with the compilation of action and
management plans:

“6 (1) In order to achieve the objects of this Act the Minister may prescribe control
measures which shall be complied with by land users to whom they apply.

(3) Such control measures may relate to-

(@) the cultivation of virgin saoil;

(b) the utilization and protection of land which is cultivated,

(c) the irrigation of land;

(d) the prevention or control of waterlogging or salination of land;

(e) the utilization and protection of vleis, marshes, water sponges, water courses and water
sources;

() the regulating of the flow pattern of run-off water;

(g) the utilization and protection of the vegetation;

(h) the grazing capacity of veld, expressed as an area of veld per large stock unit;
(i) the maximum number and the kind of animals which may be kept on veld;

() the prevention and control of veld fires;

(k) the utilization and protection of veld which has burned;
(I) the control of weeds and invader plants;

(m) the restoration or reclamation of eroded land or land which is otherwise disturbed or
denuded;

(n) the protection of water sources against pollution on account of farming practices;

(o) the construction, maintenance, alteration or removal of soil conservation works or other
structures on land; and

(p) any other matter which the Minister may deem necessary or expedient in order that the
objects of this Act may be achieved, and the generality of this provision shall not be limited
by the preceding paragraphs of this subsection.

2.4 DEVELOPMENT FACILITATION ACT, 1995 (ACT 67 OF 1 995) — (DFA)

The general principles of the DFA, is set out under Section 3 of the Act. The following principles
need to be highlighted with regard to environmental management and will specifically be taken
into consideration during the process of compiling the EMF:

Page 9
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“3 (1)(c) Policy, administrative practice and laws should promote efficient and integrated land
development in that they-

(viii) encourage environmentally sustainable land development practices and
processes.

(2)(h) Policy, administrative practice and laws should promote sustainable land development
at the required scale in that they should —

(i)  promote sustained protection of the environment;

(v) ensure the safe utilization of land by taking into consideration factors such as
geological formations and hazardous undermined areas

2.5 NATIONAL HERITAGE RESOURCES ACT, 1999 (ACT 25 O F 1999)

In terms of the National Heritage Resources Act, 1999 (Act 25 of 1999), the following Sections
are of importance and have relevance to the EMF:

Section 34 — which deals with the altering and/or demolishing of any structure or part of a
structure which is older than 60 years.

Section 35 — which deals with archaeology, palaeontology and meteorites. This specifically
deals with the protection of any of these sites.

Section 36 — which deals with the conservation and general care of burial sites and graves.
Section 37 — which deals with the protection of all monuments and memorials.
Section 38 — which, in detail, outlines the heritage resources management procedures. This

Section clearly outlines the process to be followed in obtaining approval from SAHRA for certain
listed activities.

JHS-2255-Section 2.jc.doc
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SECTION 3:

STATUS QUO
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3.1 LOCALITY, CONTEXT AND GENERAL OVERVIEW (SEE MA P 1)

Lesedi Local Municipality (LLM) is located on the southeastern edge of Gauteng, and together with
the local municipalities of Midvaal and Emfuleni falls under the jurisdiction of the Sedibeng District
Council. Lesediis surrounded by Ekurhuleni Metropolitan Municipality to the northwest, Sedibeng
District Municipality to the west and southwest, Gert Sibande District Municipality to the south and
east and Nkangala District Municipality to the northeast.

Lesedi spans an area of £1430km?2, which is largely rural, with two towns situated within it, namely
Heidelberg/Ratanda in the western part, and Devon/Impumelelo on its eastern edge. The area can
be described as mostly agricultural, with Heidelberg and Devon being the primary service centers
for the surrounding agricultural areas.

As far as its sub-regional context is concerned, Lesedi is situated approximately 56km southeast
of Johannesburg and is traversed by two national roads, namely the N17 and the N3, which create
certain potentials in terms of future economic development. Lesedi’s contribution to the region lies
primarily within the agricultural sphere, however areas like Heidelberg, Jameson Park/Kaydale and
Vischkuil/Endicott also fulfill a residential function for many people working in the East Rand/Far
East Rand.

Generally speaking, the natural environment in Lesedi has been less compromised by human
activities than the areas to the east of it, however Lesedi is far from pristine and is subject to a
number of environmental problems and threats.

The urban areas in Lesedi are dominated by residential land use, ranging from the high and
medium income suburbs in Heidelberg and Devon to the poorer township areas and informal
settlements in Ratanda and Impumelelo. Industries are less prevalent than in Ekurhuleni towards
the east and are mostly confined to the Heidelberg industrial area, where they cause some
pollution.

A large number of agricultural holdings, which can be categorized as peri-urban areas, are located
in Lesedi and serve as rural residential areas. These areas have their own unique environmental
problems and impacts.

The rural areas are mostly utilized for agriculture, including extensive dryland crop cultivation,
some irregation in close vicinity to the various rivers and water bodies, and grazing. Large
commercial farming operations (eg Karan Beef feed lots, Floracardia, and extensive maize and
sunflower farming) are present within the study area. Although natural environments and
habitats in the rural areas have been compromised by agricultural activities, some relatively
pristine habitats remain, ranging from highveld ridges to highveld grasslands and wetlands.

3.2 POPULATION, DEMOGRAPHIC AND SOCIO-ECONOMIC OVER VIEW
Lesedi is more sparsely populated that the municipalities to the west of it closer to the core of
Gauteng. As elsewhere in South Africa there are huge socio-economic disparities between the
different population groups.

Page 12
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Lesedi’s estimated population is set out in Tablesl and 2 below:

TABLE 1: LESEDI 2001 POPULATION

AREA TOTAL POPULATION % OF TOTAL
Black African 157,429 80.27%
Coloured +594 0.83%
Indian or Asian +620 0.87%
White +12,899 18.03%
TOTAL +71,542 100%

Source: Statistics South Africa, 2001

TABLE 2: LESEDI 2003 POPULATION ESTIMATE

RACE TOTAL POPULATION % OF TOTAL
Black African 83,043 83.8%
White 14,592 14.7%
Coloured 597 0.60%
Asian 804 0.81%
TOTAL 99,036 100%

Source: Global Insight, 2003

Approximately 70,7% of the total population of Lesedi resides in the urban areas of Heidelberg /
Ratanda and Devon / Impumelelo, while the rest (29,3%) can be categorized as rural. Because of
the sparse population in the rural areas, some relatively pristine habitants still remain.

Although detail figures are not available, it is submitted that Lesedi’s population growth is lower
that in the urban areas of Gauteng. Some out-migration of people to areas closer to the economic
heartland of Gauteng is experienced. Within Lesedi some migration of farmworkers to urban
areas such as Ratanda and Impumelelo is also experienced.

The age structure of the population is relatively young, which holds serious implications in terms of
the number of people which will enter the job market within the next decade.

Poverty level within the study area is high — many people are unemployed or work for low wages.

Educational and skills levels are generally low, which will be a constraining factor in terms of
sustainable economic development in the study area.

HIV / AIDS prevalence rates are high in the previously disadvantage population group. The HIV/
AIDS epidemic has stabilized in South Africa according to UNAIDS findings, although at very high
levels. The HIV infection rates on ante-natal survey 2001 was 29,8%, no significant increase from
2000 to 2001.

The synopsis above points to ongoing high levels of poverty and marginalization within Lesedi over
the next decade, with potential serious consequences for the state of the local environment,
especially in and around the densely populated townships and informal settlements.
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According to the Lesedi 2006 IDP, the population can be divided into the following broad
categories in terms of socio-economic parameters:

The white population group , which primarily resides in Heidelberg and Devon, and also
includes the landowners in the rural and semi-rural areas of Lesedi, is the most affluent group
and can be characterized as follows:

High levels of employment, mostly in skilled and semi-skilled jobs. Large percentage of
this group works outside the study area.

High average educational and skills levels.
Higher-than-average incomes. Many families have more than one income earner.

Small average family size.
High levels of mobility. Many families have more than one car.

Good basic health. Virtually no malnutrition. Low HIV/AIDS prevalence rate. A large
percentage of families have access to medical aid and rely on the private sector for
medical services.

The areas within which the white population group reside are relatively free of serious
environmental problems.

The previously disadvantaged urban dwellers | residing in Ratanda, Impumelelo and various
informal settlements abutting these areas, can be categorized as follows:

High levels of unemployment. Those who do have work are mostly employed in semi-
skilled and unskilled jobs. Due to lack of jobs in the formal economy, many people in this
group have turned to the informal sector to provide an income for themselves and their
families. Few people in this group work outside the study area.

Low average educational and skills levels.
Lower-than-average incomes.
Big average family size.

Low levels of mobility. Most families have no private transport and make use of minibus-
taxi transport.

Poorer-than-average access to basic health care, compounded by poor environmental
conditions in the informal settlements. Some malnutrition. High HIV/AIDS prevalence
rates. Most people in this group rely on Government to provide their basic health needs.

The townships and informal settlements are subject to a range of environmental health
problems, mostly relating to the absence or inadequate provision of services.

Page 14
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The previously disadvantaged rural dwellers residing on the farms and agricultural holdings,
are the most marginalized population group in the study area and can be characterized as
follows:

High levels of unemployment. Employment opportunities for this group are almost entirely
limited to that of farm laborer and domestic helper. Increasing mechanization in farming
practices and lesser reliance on labour intensive production methods further erodes job
opportunities for this group.

Low average educational and skills levels.
Very low average incomes, in many cases augmented by subsistence farming practices.
Big average family size. Extended family units are common.

Very low levels of mobility. Car ownership is rare. The long distances to social facilities
such as clinics and schools, and the scarcity and sporadic nature of public transport
further aggravate this situation. People in this group regularly travel long distances by
foot.

Poor access to basic health care, compounded by poor living conditions in many
instances and inaccessibility of basic health services and facilities. Some malnutrition.
High HIV/AIDS prevalence rates. People in this group rely almost exclusively on
Government and on their employers to provide their basic health needs.

There is clearly a huge imbalance in the needs of the different socio-economic groups as
characterized above, and this imbalance needs to be redressed in a pro-active way. The
prevalent socio-economic conditions in the rural areas are of particular concern, however due to
the low population densities, long distances and poor infrastructure in these areas, remedial
measures will be particularly expensive and difficult to implement effectively.

3.3 ECONOMIC OVERVIEW

3.3.1 GENERAL

Detailed economic figures are not available for Lesedi. Figures relating to the Heidelberg
Magisterial District can however be regarded as indicative of the local economy. The Heidelberg
Magisterial District’s contribution to the GGP of Gauteng is miniscule [+2%]. The strongest local
economic sectors are Manufacturing [contributing 32.1% to the local GGP], Government
[contributing 18.5% to the local GGP] and Agriculture [contributing 15.6% to the local GGP].
Together these 3 sectors contribute 66.2% to the local economy, while Finance [9.6%], Trade
[8.7%], Transportation [7.2%], Construction [3.4%] and Utilities [1.6%] make up the bulk of the
rest (Lesedi 2006 IDP).
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Manufacturing activity in the study area is dominated by a few large concerns [eg. British
American Tobacco and Escort] while the rest of the manufacturing concerns are mostly small
operations geared at servicing the local [East Rand] market.

Agricultural activity is dominated by large-scale commercial farming [crop production including
maize, grain sorghum, wheat, soya and dry beans, groundnuts, sunflower seeds and
vegetables, and animal production including milk, beef, mutton and lamb, eggs and poultry]. The
performance of this sector is very dependent on climatic conditions and may fluctuate from year
to year. The agricultural sector does however present opportunities for downstream economic
activities in terms of further processing of agricultural produce [eg. Karan Beef, Escort,
Floracardia].

Although the Government sector has shown steady growth during the last decade it seems
reasonable to assume that this growth will not be sustainable in future.

Businesses within other sectors which contribute substantially to the local economy include retail
outlets, transport businesses and the construction industry. Future performance of these
businesses will however be closely linked to the future performance of the manufacturing and
agricultural sectors.

3.3.2 MAIN ECONOMIC CONSTRAINTS

Lesedi relies heavily on the agricultural and industrial sectors, and specifically on relatively few
large concerns within these sectors, for its economic well-being and the provision of jobs. The
area has been economically stagnating during the past decade, as is clear from the small
number of new industrial townships being established in the area and the slow rate of expansion
and improvement of existing industrial townships. This is clearly not a healthy situation and a
greater diversification of the local economic base is needed.

Lesedi is situated on the southeastern edge of Gauteng, relatively far away from the economic
hub of the province. It will be difficult to compete for investment with more centrally situated
areas, eg. Midrand, where the bulk of new private sector investment currently takes place.

The available labour pool in Lesedi is characterized by relatively low educational and skills
levels, which constrains the feasibility of diversifying into sectors requiring high skills levels, and
of new business start-ups within the area [requiring entrepreneurial mind-sets and skills].

3.3.3 MAIN ECONOMIC POTENTIALS

Agriculture has been the backbone of the local economy in Lesedi and is likely to remain so in
the foreseeable future. Diversification of and improvement in current agricultural practices can
substantially contribute to economic growth in the area and has the potential to create
downstream investment and job opportunities in sub-sectors such as food processing,
packaging and transport.
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The rural character of Lesedi, the unique natural habitats in the area [Suikerbosrand and
Blesbokspruit] and the unique historical/cultural character of Heidelberg town combine to create
a potential for substantial tourism and recreational development.

3.4 SETTLEMENT PATTERN AND MAJOR LAND USES (SEE MAP 2)

Lesedi Local Municipality can be described as a primarily rural area. The major urban
concentration within Lesedi is Heidelberg/Ratanda, which is situated along the N3 freeway at its
intersection with Provincial Route R42, east of the Suikerbosrand Nature Reserve.
Devon/Impumelelo, which is situated on the eastern edge of the municipality, abutting the N17
freeway on the north, is a significant rural settlement, while Vischkuil/Endicott east of Springs
abutting Provincial Route R29 is a smaller rural centre.

Jameson Park is an isolated residential area abutting Route R42 between Heidelberg and Nigel.

The rest of the municipal area is taken up by commercial farms, with agricultural holdings
situated in places.

The major land uses within LLM are briefly discussed hereunder.

3.4.1 URBAN RESIDENTIAL AREAS

These areas include both formal residential areas and informal residential settlements. They
take up a total area of +1334 ha (0,9% of total study area).

Formal residential areas include all residential areas that have a formalized street plan and are
normally associated with established residential areas with black top standard streets and other
engineering services such as water, sewerage and electricity, as well as newer residential areas
with gravel roads which could have access to other formal services such as water, sewerage
and electricity, within a formal town-planning scheme. These areas are situated in Heidelberg,
Ratanda, Jameson Park, Devon and Impumelelo and include a wide spectrum of types of
residential units from up-market estates to basic shelter structures.

Informal residential settlements can be defined as settlements that do not have any formal town-
planning structure and have limited to no access to basic engineering services such as water,
sewerage and electricity. Basic shelter structures within these settlements are mostly shacks.
There are 3 major areas where informal settlements occur in Lesedi, namely in and around
Ratanda [around the fringes of the township, as well as backyard shacks], in and around
Impumelelo [Impumelelo Extension 2, and backyard shacks in Impumelelo], and the Alra Park
informal settlement on the northern edge of Lesedi south of Nigel. Approximately 11 000
families live informally in Lesedi, either in informal settlements or in backyard shacks.

Formal housing development in the previous disadvantaged township areas has in the past
consisted almost entirely of mass housing projects driven by government with public funding,
and it is not foreseen this trend will change in the foreseeable future. Private sector housing
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development consists mostly of small housing schemes in Heidelberg within or abutting the
existing medium and high income residential areas.

The majority of new housing development in the study area over the short to medium term will
be subsidy linked housing schemes initiated with state funding. Two new subsidy-linked
schemes are currently planned in the area, namely the “Zone of Integration” project north of
Ratanda (6 000 housing units), and Impumelelo Extension 2 (1 000 housing units). Medium
and upmarket housing development will play an insignificant role in generating additional
infrastructural and community services demands and otherwise impacting on the environment.

3.4.2 RURAL SETTLEMENTS

Rural settlements include the small rural settlements, farmsteads and farm labourers’ housing,
and occupy a total area of £77 ha (0,05 % of the total study area).

The following small rural residential settlements occur in the study area:

Spaarwater Village, adjacent to the Spaarwater dam in the northern part of the study area.
Formal structures and partial services. Squatters with informal structures are evidentin the
area.

Kwazenzele Agri Village, west of Vischkuil A.H. Informal structures, partial services being
installed.

Tokolohong Agri Village, south of Ratanda Extension 7. Formal structures and partial
services.

Although the agri-village concept entails a residential component in conjunction with communal
farming, in the case of both Kwa Zenzele and Tokolohong only the residential component has
been implemented, with little or no farming taking place.

Farmsteads and farm labourers’ housing occur on the commercial farms in the area.
Farmsteads are generally of good quality and have ESKOM power, borehole water and septic
tanks. Farm labourers’ housing range in quality from good to bad and have access to varying
levels of basic services, with extensive use of pit latrines.

3.4.3 INDUSTRIAL/COMMERCIAL DEVELOPMENT

Industrial / commercial development takes up a total area of £153 ha (0,1% of the total study
area).

Industrial activity in Lesedi is concentrated primarily in two areas in Heidelberg, namely between
the railway line and Rensburg where the two major concerns of the BAT Cigarette
Manufacturing Plant and the Escort Meat Processing Plant is situated, and a light industrial area
to the north of railway line and east of Route R23, where a range of smaller industrial concerns
are situated. Commercial activity [which can be defined as warehousing, distribution and
transport businesses] is found interspersed with industries within these areas. The structures in
the industrial areas vary from neat and well maintained structures to dilapidated and poorly
maintained structures.

Some light industrial and commercial activities are also undertaken from small holdings,
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specifically in areas such as Vischkuil, Endicott and Hallgate. These activities are mostly illegal
in terms of environmental legislation and existing land use rights allocated to the properties, and
in certain cases significantly contribute to the aesthetic and environmental degradation in these
areas.

3.4.4 RETAIL/BUSINESS

Retail / business activities take up a total area of +71 ha (0,05% of the study area) and are
located predominantly in the CBD of Heidelberg, both north and south of the Blesbokspruit.
Major shopping nodes in the Heidelberg CBD include the Shoprite/Checkers centre in the
central part of town and the Pick a Pay centre on its northern fringe. There is a relatively large
variety of shops and tertiary business services in the CBD, eg. most major banks, a number of
financial service companies, attorneys etc. A motortown with a more distinct commercial
character has established south of the Blesbokspruit along Schoeman Street. Businesses in this
area include a number of motor dealerships, filing stations, hardware stores, light
industrial/commercial enterprises and retailers.

A few small formal businesses are located in Devon, Vischkuil/Endicott, and Ratanda.

There is a significant informal component of spazashops, shebeens, backyard mechanics and
the like in the previously disadvantaged areas of Ratanda and Impumelelo, while hawking and
street trading, primarily on the main routes and in the proximity of taxi ranks and major shopping
nodes, is on the increase.

3.4.5 AGRICULTURAL HOLDINGS AND SMALL FARMS

Agricultural holding areas within Lesedi have a total area of +4423 ha (2,9% of the study
area) and include the following:

Vischkuil / Endicott Agricultural Holdings, abutting Provincial Road R29 between Springs
and Devon in the northern part of the study area.

Hallgate Agricultural Holdings, abutting Provincial Road 550 east of Nigel.

Blue Valley Agricultural Holdings south of Mackenzieville in Nigel.

Bothasgeluk Agricultural Holdings, abutting Provincial Route R51 southeast of Nigel.
Kaydale Agricultural Holdings, abutting Jameson Park on the northwest.

Spaarwater Agricultural Holdings, abutting Provincial Route R23 in the northwestern part of
the study area.

Heidelberg Agricultural Holdings, abutting Provincial Route 549 south of Shalimar Ridge.

Eendracht Small Farms, abutting Provincial Route R23 between the Spaarwater
Agricultural Holdings and the N3 freeway.

Zonnestraal Small Farms, between the Spaarwater Agricultural Holdings and Duduza.
Page 19

Lesedi EMF : Environmental Management Framework, 2006 :



Boschfontein Small Farms, abutting Provincial Route R42 west of Jordaan Park.

Diverse land uses are found on the agricultural holdings, ranging from rural residential, through
small scale farming to extensive, informal industrial and commercial activities. A relatively large
proportion of the agricultural holdings are vacant. The holdings are mostly served by gravel roads
and they have no access to municipal water or waterborne sewerage networks. Residents use
borehole water and septic tanks.

3.4.6 COMMERCIAL AGRICULTURE

Commercial agriculture takes up the largest area within Lesedi — 142053 ha of land (95% of the
study area). Agricultural activity in the municipality is dominated by large scale commercial
farming operations (crop production including maize, grain, sorghum, wheat, soya and dry
beans, ground nuts, sunflower seeds and vegetables, and animal production including milk,
beef, mutton and lamb, eggs and poultry). Lesedi is a very important resource to Gauteng in
terms of food production, and this fact should be taken into consideration in the future planning
of the area.

The performance of the agricultural sector is very dependent on climatic conditions and may
fluctuate from year to year. The agricultural sector does however present opportunities for
downstream economic activities and job creation in terms of further processing of agricultural
produce (eg. Karan Beef, Eskort, Floracadia, all of which create opportunities within Lesedi).

Commercial farming and related activities impact on the environment to varying degrees.
Negative impacts include the plowing of fields with unique indigenous vegetation, poisoning of
predators, illegal hunting, pollution of streams and rivers due to intensive fertilization, crop
spraying, etc., and non-sustainable groundwater extraction.

3.4.7 MINING-RELATED LAND USES

Gold mining did take place in the study area in the past, however due to the uneconomic nature
of the remaining ore reserves, gold mining stopped a number of years ago. A number of old
shafts are located in the study area, east of Heidelberg and south of Nigel. The most important
of these are the old Witwatersrand / Nigel Gold Mine situated £3km south of Jameson Park east
of Heidelberg, and the vertical shaft in the “Heidelberg Zone of Opportunity” between Heidelberg
and Bergsig.

Three slimes dams with a total area of 540 ha (0,4% of the total study area) are located in the
study area and are indicated on Map 2 as follows:

a major slimes dam abutting National Road N17 on the south, to the west of
Vischkuil/Endicott, on the boundary of the study area,

a smaller slimes dam at the old Witwatersrand / Nigel Gold Mine south of Jameson Park;
and

an old, partially rehabilitated slimes dam east of Rensburg and the N3 freeway, south of
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the Heidelberg Airfield.
Extraction of industrial mineral deposits in Lesedi include the following:

building sand (silica) quarries in the southwestern and southern parts of Lesedi, mostly in
low-lying areas close to watercourses;

shale / brickclay quarries northeast of Ratanda, northeast of Rensburg and north of
Vischkuil;

refractory / fireclay quarries in the southern part of Lesedi east of Heidelberg; and
stone aggregate quarry adjacent to the old Witwatersrand / Nigel Gold Mine.

The following mining companies are found in Lesedi:
Gold Mines :  Witwatersrand Nigel, West Spaarwater, East Daggafontein

Industrial Minerals : Blesbokspruit Alluvial Gravels, R. Sand, Summit Sand Quarry,
Conaf, Greycor, DG Sand Quarry and Wits Nigel Quartzite Quarry,

Generally speaking, the visible and environmental impacts of mining activities within the study
area are less than in the East Rand Mining Belt towards the northwest of it. More information on
mineral deposits and mining rights is set out in Sections 3.6 and 3.12 of this report.

3.4.8 PARKS, SPORTSFIELDS AND OUTDOOR RECREATION FA CILITIES

The majority of parks and sportsfields in LLM (total area - £78 ha) are located in Heidelberg and
Ratanda. Major sportsfacilities and sportsfields in the study area include the following:

In Heidelberg

*  Union sportsgrounds and facilities.

*  SANDF sportsgrounds and facilities.

* Hoér Volkskool sportsgrounds and facilities.

*  Laer Volkskool sportsgrounds and facilities.

* A.G. Visser Primary School sportsgrounds (Rensburg).
*

Shalimar Ridge Stadium.
In Ratanda

* Ratanda Stadium, swimming pool and multi-purpose hall.
* Ratanda Extension 7 soccer field and tennis courts.

In Jameson Park and Kwazenzele
*  Scraped soccer field.

In Impumelelo
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*  Soccer field with pavilion, swimming pool and multi purpose hall.

From the above itis clear that there is an underprovision of sportsfields and facilities, especially
in the township and rural areas.

As far as other outdoor recreational activities are concerned, these are mostly confined to water-
based recreational activities (eg. fishing, boating) on the various water bodies in the study area,
eg. the Spaarwater Dam. It should be noted that the Kloof Resort north of Heidelberg, which
was a major outdoor recreational facility, has closed down and is being redeveloped as a private
housing estate.

3.4.9 NATURE RESERVES

The Suikerbosrand Nature Reserve is situated in partly Midvaal and partly in Lesedi and the
Alice Glockner Nature Reserve is situated towards the southeast of it within Lesedi.

3.4.9.1 THE SUIKERBOSRAND NATURE RESERVE

The Suikerbosrand Nature Reserve forms an enclave into the western edge of the Lesedi
Municipal Area. This nature reserve is situated in the Suikerbosrand Hills which contribute
substantially to the natural beauty of the area. The nature reserve is well managed and the eco
system is fully protected in this area. The reserve has huge eco tourism potential and is
promoted as such. Economic activities within the reserve span a wide range of eco tourism
related activities, including a game viewing, hiking, mountain biking, hunting, and other types of
outdoor activities. Capital development in the reserve amounts to £R12 000 000.00 and job
opportunities for at least hundred people are provided. £30 Labourers are employed in the
reserve. Thatching grass is harvested by the local communities which provide them with an
income. Substantial extensions to the reserve, towards the north of it have been implemented.

The Suikerbosrand Nature Reserve is under threat from urban sprawl. Low cost informal
housing on the outskirts of the Katorus area has almost reached the northern boundary of the
reserve and the situation is not well controlled. Communities residing in this area do not have
infrastructural and other services and are impacting negatively on the reserve through
vandalizing the fence, starting veld fires, illegally collecting vegetation and wild herbs and
poaching wild animals.

3.4.9.2. THE ALICE GLOCKNER NATURE RESERVE

The Alice Glockner Nature Reserve to the south of Heidelberg/Ratanda has been upgraded in
the recent past. The reserve is primarily known for the Heidelberg Copper butterfly which is a red
data species. A number of other interesting flora and fauna and geological features can be
found in the reserve, while red data plants are currently investigated. The Alice Glockner Nature
Reserve forms part of a large area for conservation envisaged by DACE, including linking with
the Suikerbosrand Nature Reserve and the military land to the northeast of Heidelberg. An alien
vegetation eradication program is already underway in the Alice Glockner Nature Reserve. Land
owners adjacent to the reserve have been contacted to form an effective buffer area. Staff and
visitor facilities have recently been built.
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3.5 HISTORIC, ARCHEOLOGICAL AND CULTURAL FEATURES
3.5.1 HISTORIC AND CULTURAL FEATURES

Significant cultural and historic features are mostly situated in and around Heidelberg CBD.
Heidelberg was established by Heinrich Ueckermann in 1861 at the intersection of the old
wagon trails to and from Pretoria, Potchefstroom, Bloemfontein and Durban. Ueckermann
started a general dealer shop at the crossroads. A town plan was prepared in 1861 and the
name Heidelberg was given to the town, after the old University town in Germany.

Heidelberg developed as a typical rural Victorian town, which during the First Boer War [1880-
1883] served as the capital of the ZAR. Growth in the town received a significant boost with the
discovery of gold in 1885.

Presently, the town remains an attractive place and retains much of its original character and a
number of historically significant old buildings from the Victorian period, as well as some historic
places. The historic character and ambiance of the town is in fact one of its main strengths and
should be promoted as a major opportunity in terms of future development.

Following research undertaken by the department of Architecture at the University of Pretoria, a
document regarding the heritage of Heidelberg was compiled in November 1988 by Schalk le
Roux and Roger Fisher. Modern electronic maps and diagrams were produced from this report
and were included in the Heidelberg CBD Urban Design Plan, 2004.

According to SAHRA (South African Heritage and Resource Agency) the following list of heritage
sites are listed in Heidelberg:

TABLE 3: LISTED HERITAGE SITES

GOVERNMENT
STRUCTURE NOTICE DATE

Dutch reformed church, “Klipkerk”, H.F Verwoerd 1570 06.09.68
Street

Volkskool 2016 20.11.70
N.Z.A.S.M Station 2102 07.11.88
De Rust-plaasopstal 2482 09.12.88
Diepkloof-plaasmuseum, Suikerbosrand 2709 15.12.91
natuurreservaat

60 Strydom Street 332 22.02.91

Apart from the above mentioned, a number of historical buildings are also situated in
Heidelberg, including the following:

The Town Hall — the town hall is situated south of the Klipkerk and was built in 1939.
This magnificent building was designed by Gerhard Moerdyk, and is an excellent
example of this eclectic age.

Saint Ninian’s Anglican Church-  This church was built in 1882 and was originally
known as the “soldier’s church” due to the church attendance of British garrison troops
during the Second Anglo Boer War.
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The Old Heidelberg Goal — This structure was completed in 1888.

A.G. Visser House — The well-known Afrikaans poet Dr A.G. Visser, known as the
“singer of the Suikerbosrand”, resided and practiced as the local doctor in this house for
many years.

The Heidelberg Club — Founded and built in 1892 the Heidelberg club was the second
club in the old Transvaal to be granted a liquor licence.

Historical Church in Devon — No information is available on this quaint little church.

Another historical feature within LLM is the War Memorial Cemetery situated just west of Aston
Lake, in the most north-western portion of LLM. This cemetery is immaculately kept and a
beautiful feature within LLM. From the grave stones, it seems to be a memorial cemetery for the
African & Indian S.A. soldiers who were slain in the line of duty.

A carefully researched urban trail, which includes historic and listed buildings, was formalized
during previous studies, but due to a lack of marketing, is not well known. This aspect should
receive attention as the tourism potential of Heidelberg is currently underestimated. Another trall
was established for the promotion of archeological stone ruins at the Diepkloof Farm Museum in
the Suikerbosrand Reserve, namely the Toktokkie Trail and the Toktokkie stone ruin site. The
site is a stone walled, late Iron Age site, which was possibly occupied by branches of the
Basotho-Batswana people.

From research undertaken, it became clear that there is a desperate need for an updated audit
of all historical, cultural and archeological features, including the background of each feature. In
Heidelberg a relatively recent database exists of most important buildings and features, but the
need exists to extend this database to outlying areas.

Recent developments in Heidelberg shows a lack of appreciation for the significance of the town
and guidelines must be put in place for future growth and development.

3.5.2 ARCHEOLOGICAL FEATURES

Due to the koppies and ridges in the area as well as the history of the area, it was expected that
certain areas might have archeological features of significance. The scope of the project did
not allow any primary research on the matter and available information was sourced from the
South African Heritage Resources Agency.

The only information available is the research done for the proposed Heidelberg Extension 12
area, which is situated north-west of Heidelberg, adjacent to Heidelberg Extension 8 and
borders the Suikerbosrand Nature Reserve.

From the study undertaken in 2004, which included literature study, topographical maps and on-
site investigations, certain areas were highlighted to be of high archeological value. Sites that
were identified are archeological sites dated to the late (stone walled) phase of the Iron Age (c.
AD 1640 — AD 1830’s). Due to the nature of the topography of the area, the archeological sites
are mostly situated in high-lying areas surrounded by hilltops. Sites include residential units
containing huts and middens as well as areas which functioned as cattle outposts on the
periphery of the Suikerbosrand mountain range.

3.6 MINING RIGHTS (SEE MAP 3)
Existing mining rights in Lesedi are listed in Table 4 below and are shown on Map 3.
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TABLE 4: LIST OF MINING RIGHTS

DEPARTMENTAL
PROPERTY DESCRIPTION MINERAL MINING CONCERN e ——- COMMENTS
. Anglo was granted a prospecting
Portlc_)n_s 20,32, 13, 9, 1.0' 15 permit (Permit No PP 35/98).
remaining extent of Portions 3 and 6 Anglo Operations Prospecting operations were
and the remaining extent of the farm Coal glo&p OT 5/2/2/484 P gop
! . I Ltd. concluded. No formal closure was
Palmietfontein 316 IR, District of .
: given by the Department of
Nigel .
Minerals and Energy.
. - A prospecting permit (Permit No
Portions 3, 6, 8, and the remaining
extent of Portion 6 of the farm Coal Ingwe Collieries Ltd PWV 5/2/2/274 PP 7/99) has be_en g_ranf[ed to .
L . Ingwe. Prospecting is still ongoing.
Leeuwkop 299 IR, District of Nigel. : .
The permit expires
22 April 2006.
The farm Groenkuil 318 IR, Portion
1 of the farm Groenkuil 321 IR. The
farm Hanroux 328 IR,
Portions 5, 6, 7, 8, 10 and the
remaining extent of the farm
Honingfontein 339 IR,
Portions 4 and 5 of the farm
Leeukop 299 IR.
Portions 8, 12, 18, 23, 28, 29 and
the remaining extent of Portion 9 of
the farm Nooitgedacht 294 IR. A prospecting permit (Permit No
Portions 5, 7, 8, 10, 13, 16, 19, 21, - PP 3/2003) has been granted to
22,23, 24, 25, 26, 28, 29, 31 the Coal Ingwe Collieries Ltd PWV 5/2/2/328 Ingwe. Prospecting is still ongoing.
remaining extent of Portions 12, 15 The permit expires 24June 2006.
and 18 of the farm Palmietfontein
316 IR.
Portions 4, 7, 10, 11, 14 and the
remaining extent of the farm
Palmietfkuil 322 IR.
Portions 3, 4, 12 and the remaining
extent of Portions 2, 5 and 6 of the
farm Wintershoek 314 IR. The farm
Wonderfontein 342 IR.
The remaining extent of the farm
Zeerkry 282 IR, District of Nigel.
Prospecting permit No PP 6/98
The remaining extent of Portion 1 of \;v;isvg[irssnt:\a’gr;oclgggﬁaE(rjosr[?gctlng
the farm Palmietfontein 316 IR, Coal Ingwe Collieries Ltd PWYV 5/2/2/241 .
s . closure was obtained from the
District of Nigel. .
Department of Minerals and
Energy.
. A prospecting permit (Permit No
Portions 1, 2, 4 and 19 of the farm .
Palmietkuilen 241 IR, District of Coal | AngloOperations | oy 519127342 PP 2/2004) has been granted to
Springs Ltd. Anglo. Prc_;spec_tlng is stlll_ ongoing.
The permit expires 6 April 2006.
Ingwe applied in terms of section
6(2) of the repealed Minerals Act,
Portions 1 and 2 of the farm Coal Ingwe Collieries Ltd. | PWV 7/2/2/90 1991, for the consent of the

Wolwebank 338 IR, District of Nigel.

Minister of Minerals and Energy to
prospect on state owned mineral
rights. Consent is still pending.
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Map 3
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DEPARTMENTAL

PROPERTY DESCRIPTION MINERAL MINING CONCERN COMMENTS
REFERENCE
Mr Parish is operating a brick
making factory on the property. He
obtained a mining authorization in
Portion 63 of the farm Holgatfontein . terms of the repealed Minerals
326 IR, District of Nigel. Clay W H F Parish PWV 5/3/2/206 Act, 1991, to mine clay. Mining
permit No MP 3/2004 was granted
which expires on 28 April 2006.
Portion 33 of the farm
Hartbeesfontein 329 IR and Portion Mining License No 4/95 has been
58 of the farm Witkop 330 IR, now Sand DG Sand CC PWV 5/3/2/520 granted to DG Sand for an
known as the farm 333 IR, District of indefinite period.
Nigel.
The remaining extent of Portion 15
of the farm Bultfontein 192 IR, Sand DG Sand CC PWYV 5/3/2/679 Closure has been issued.
District of Nigel.
A prospecting permit (PP 4/96)
was granted to Gencor.
Prospecting activities were
Portion 5 of the farm Rietpoort 193 concluded and the Department of
IR, District of Nigel. Gold Gencor Ltd PWV 5/2/2/207 Minerals and Energy issued the
company a closure certificate in
terms of Section 12 of the
repealed Minerals Act, 1991.
Mining permit No MP 11/95 was
. . . JR van Jaarsveld t/a granted to Mr. van Jaarsveld. The
::I’?cmlgc_)n 2 of the_farm Klippoortje 187 Sand JR van Jaarsveld PWYV 5/3/2/631 mining permit lapsed on 15 March
, District of Nigel. s L
Vervoer. 1997 and mining activities were
consequently ceased.
Mining license No ML 1/2003 has
been granted to Brickor to mine
clay on the mining area, which
. . expires on 15 January 2009.
Portion 58 Of. the far_m Vrisgewaag Clay Brickor (Pty) Ltd PWYV 5/3/2/981 Aci)ive mining is takir?g/j place and
501 IR, District of Nigel. L ;
application for the conversion of
the old order right to a new order
mining rights will be applied for
before the aforementioned date.
Portions 12 and 3 of the farm xg%%;%@IttoN;o'grltDjeZOF{i?raci)t
Poortje 389 IR, District of Clay Poortje Stene CC PWYV 5/3/2/2192 . R .
Heidelberg. expired. lllegal mining is taking
place.
Mining License No ML 29/95 has
Portion 30 of the farm Boschoek Annaliza Boerdery been granted to Annaliza
385 IR, District of Heidelberg Sand CcC PWV 5/3/2/156 Boerdery. Mining is still in
process.
A brick making factory is being
. Brick Emporium operated on the mining area.
Fortion 29 of the farm Boschoek Clay (Pty) Ltd t/a Ratanda | PWV 5/3/2/149 Mining License No ML 51/2002
, District of Heidelberg. h . R
Bricks. has been granted. Active mining is
taking place.
Mining Permit No MP 2/2002 was
granted to Mr. Rautenbach.
Mining activities ceased. The
. . . Department of Minerals and
Portion 17 of the farm Schikfontein Sand JPW Rautenbach PWYV 5/3/2/21 Energy issued him with a closure

421 IR, District of Heidelberg.

certificate in terms of Section 12
of the repealed Minerals Act,
1991.
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PROPERTY DESCRIPTION

MINERAL

MINING CONCERN

DEPARTMENTAL
REFERENCE

COMMENTS

Portion 5 of the farm Elandsfontein
412 JR.

Diamonds

De Beers
Consolidated Mines
Ltd.

PWYV 5/2/2/308

Prospecting Permit No PP 6/2002
was granted to De Beers.
Prospecting activities were
concluded and consequently. The
Department of Minerals and
Energy issued a closure
certificate in terms of Section 12
of the repealed Minerals Act,
1991.

Portions 5, 27, 8, 17, 18 and the
remaining extent of Portions 3, 6
and 7 of the farm Nooitgedacht 390
IR, District of Heidelberg.

Diamonds

De Beers
Consolidated Mines
Ltd.

PWV 5/2/2/309

Prospecting Permit No PP 7/2002
was granted to De Beers.
Prospecting activities were
concluded and consequently. The
Department of Minerals and
Energy issued a closure
certificate in terms of Section 12
of the repealed Minerals Act,
1991.

The remaining extent of the farm
Riversdraai 416 IR, District of
Heidelberg.

Coal

Anglo Operations
Ltd

30/5/1/1/2/04 PR

Anglo has been granted
Prospecting Permit No PP 7/2001
and has applied for the conversion
of a old order mining right to a
new order mining right in terms of
the Mineral and Petroleum
Resourced Development Act.
Anglo has the right to prospect for
coal until the new order right has
been granted by the Minister of
Minerals and

Energy and for the duration of
such right.

Portions 1, 2, 3,4,5,6,7,8,9, 14,
19 and 26 of the farm Elandsfontein
412 JR, District of Heidelberg

Coal

Anglo Operations
Ltd.

30/5/1/1/2/05 PR

Anglo has been granted
Prospecting Permit No PP 7/2003
and has applied for the conversion
of a old order mining right to a
new order mining right in terms of
the Mineral and Petroleum
Resources Development Act.
Anglo has the right to prospect for
coal until the new order right has
been granted by the Minister of
Minerals and Energy and for the
duration of such right.

3.7 TRANSPORTATION (SEE MAP 4)

3.7.1 ROAD INFRASTRUCTURE
Lesedi Local Municipality is well covered with a reasonably good quality road network, including
national roads, provincial roads and municipal roads.

3.7.1.1 NATIONAL ROADS

Two national roads traverse the study area, as follows:

The N3 national toll freeway connecting Gauteng, Free State and Kwazulu-Natal runs
through the western part of the study area, traversing Heidelberg on the east.
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The N17 national road runs east-west through the northeastern part of Lesedi, past
Vischkuil/Endicot and Devon/Impumelelo, and is an important link between southern
Mpumalanga and Kwa Zulu Natal in the east and Gauteng in the west.

3.7.1.2 PROVINCIAL ROADS
Major provincial routes traversing the municipal area include the following:

The R42, which links Heidelberg with Vereeniging towards the southwest and Nigel
towards the northeast, and further onwards towards Delmas in Mpumalanga.

The R29, which is a major provincial road running parallel and to the north of the N17,
linking Springs with Devon;

The R549, linking Heidelberg with Vaal Marina and the Vaalriver towards the south;

The R550, which runs east-west through the eastern part of the municipal area, linking
Nigel with Devon;

The R23, which links the N3 Freeway with Balfour, Standerton and Kwa Zulu Natal to the
east and with Benoni to the north;

The R51, linking Nigel with Balfour; and
The R548, linking Balfour with Devon.

The R103 running parallel to the N3 freeway northwest and south of Heidelberg.

The general condition of all the major provincial roads could be described as good although
there is gradual decline in the condition of these roads. Roads in rural areas are generally poorly
maintained.

As far as the planned future strategic road network is concerned, this was planned during the
1970’s and the work was completed by the publication of the PWV Transportation Study Report
in 1980. Gautrans has continued work and proactive management on their strategic road
planning. The Gauteng strategic road network will in future be protected in terms of the Gauteng
Transport Infrastructure Act, 2001 [Act 8 of 2001].
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The major planned future strategic roads [the so-called “PWYV Routes”] located within Lesedi are
summarized in Table 5 hereunder and shown on Map 4.

TABLE 5. PROPOSED PWV ROUTES

STRATEGIC ROAD DESCRIPTION

PWV 16 A major east-west road to the north of Sedibeng linking up with the
N17 in the north of Lesedi.
A major north-south road linking the N3 at Heidelberg with the central

PWV 17 -
and eastern areas of Ekurhuleni in the north.

PWV 18 A major east-west road running all along the northern boundary of
Sedibeng and linking up with the PWV 19 in Lesedi.

PWV 19 A major north-south road running along the northwestern boundary of
Lesedi and joining with the PWV 20 in the south.

PWV 20 A major east-west road running through the southern part of Lesedi.

3.7.1.3 MUNICIPAL ROADS

Surfaced roads have been provided to almost all extensions of Heidelberg [90%]. As far as
Ratanda is concerned, 80% of the roads in Ratanda Proper have been built. In the other
extensions of Ratanda virtually no roads have been constructed and stormwater systems do not
exist.

The majority of roads in Devon/Impumelelo have been constructed.

The majority of roads in Vischkuil and the other agricultural holdings are graveled, but are notin a
good condition. Due to the long distances involved, the maintenance of these roads is problematic.

Approximately R4 million was allocated on the 2004/5 municipal budget for roads and storm water
construction and upgrading. Most of the projects are located in the Ratanda area. However,
massive backlogs remain.

3.7.2 RAILWAY INFRASTRUCTURE

The are two railway lines running through Lesedi Local Municipality, one linking the East Rand
with Balfour and running through Heidelberg, and the other one running parallel to the N17
through Devon. Both these rail lines are predominantly freight rail lines.

3.7.3 AIR TRANSPORT
A private airfield is situated south of Bergsig, abutting the N3 Freeway on the east. Some
airstrips have been built by farmers in the rural areas.

3.8 ENGINEERING AND WASTE MANAGEMENT SERVICES (SEE MAP 5)

3.8.1 POTABLE WATER RETICULATION

Potable water reticulation by Lesedi Municipality is limited to the urban areas of Heidelberg,
Ratanda, Jameson Park, Devon and Impumelelo. Water is bought in bulk from Rand Water and
the quality is good. Heidelberg and Devon are provided with a full service - 6000 in-house
connections are provided. The formal areas of Ratanda, Impumelelo and Heidelberg Extension 23
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are provided with a partial service — 1 outside water tap per household. Water provision to the
informal areas of Ratanda, Alra Park and Impumelelo is limited to some community taps. No water
is provided to the Kwa Zenzele informal settlement.

No municipal water is reticulated to the agricultural holdings and farms — people residing in these
areas are reliant on borehole water, rain water and surface runoff water (rivers, streams and
dams). Generally speaking the quality of the borehole water is reasonably good, however the
water table fluctuates significantly from year to year, and areas such as Spaarwater experience
dried-up boreholes from time to time.

The current water provision backlog in Lesedi, excluding the farms, comprise 5200 house
connections. Most of this backlog is situated in the informal areas of Ratanda and Impumelelo.

3.8.2 ELECTRICITY RETICULATION

The two main electricity providers in Lesedi are ESKOM and the Municipality. As far as
municipal electricity provision is concerned, LLM buys electricity in bulk from ESKOM and
reticulates it to the following areas :

Heidelberg [+4300 house connections]

Ratanda [£6500 house connections]

Devon [streetlights only]

Impumelelo [850 house connections]

Jameson Park [258 house connections]

Tokolohong Agri-Village [200 house connections]
Tokolohong Agri-Village phase 2 [110 house connections]
Kwa Zenzele Agri-Village [240 house connections].
Heidelberg Extension 23 [2500 house connections].
Heidelberg Extension 26 [594 house connections].

Devon [house connections], the agricultural holdings and the farms are supplied directly by
ESKOM.

No electricity is provided to any of the informal settlements, and wood and coal fires in these
areas significantly add to air pollution levels, especially in winter when temperature inversions
occur.

The current backlog in terms of electricity provision stands at + 4000 house connections. The
areas of biggest need are the various informal settlements.

3.8.3 STORMWATER MANAGEMENT

Stormwater provision in Heidelberg is of an acceptable standard except for a few problem areas
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here and there. Sporadic flooding occurs during the summer months along the tributories of the
Blesbokspruit running from the Suikerbosrand ridges southwards through Heidelberg.
Stormwater systems in Ratanda are not functioning well and are in need of repair and
upgrading.

Stormwater systems in Devon and Impumelelo are functioning adequately, except for a few
problem areas.

No stormwater systems have been installed in the agricultural holding areas.

3.8.4. WASTE MANAGEMENT
3.8.4.1 SEWERAGE DISPOSAL

Waterborne sewerage disposal services by LLM are limited to the urban areas of Heidelberg,
Ratanda, Devon and Impumelelo. The main outfall sewers to the various works generally follow
the natural drainage courses. The outfall sewers are generally in a good condition and spills
seldom occur. Heidelberg and Devon are provided with a full service. 6000 in-house
connections are provided. The formal areas in Ratanda, Impumelelo and Heidelberg Ext. 23 are
provided with outside waterborne toilets. Night soil removal services are undertaken in the
informal settlements in Ratanda, while enviro-loo toilets have been installed in the Impumelelo
and Alra Park informal settlements. No service is provided in other informal settlements such as
Kwa-Zenzele.

The sewerage disposal plant for Aston Lake is curre ntly broken and raw sewerage
emanating from the Aston Lake settlement spills int o the lake. This situation needs to be
rectified as a matter of urgency.

Sewer services on the agricultural holdings and farms consist of septic tanks and pit latrines.

The lack of waterborne sewerage systems particularly in the densely-populated informal
settlements is perturbing as this could potentially give rise to a plethora of environmental and
health problems.

3.8.4.2 SoLID WASTE MANAGEMENT AND DISPOSAL

The waste generated in Heidelberg, Ratanda and Jameson park is disposed off at the transfer
station from where it is removed to the Platkop landfill site where it is weighed. The waste
generation in this area is approximately 1100-1200 tonnes per month. The Devon/Impumelelo
waste is disposed at the Devon landfill site at a rate of approximately 29 - 36 tonnes per month.
The amount of waste generated at Vischkuil/Endicott and Aston Lake is approximately 12 - 22
tonnes per month.
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TABLE 6. WASTE GENERATION RATES IN LESEDI

. : Total Estimated Waste Total Estimated Waste
Area Estlmate(%oPoo;ulatmn Generation in T/day Generation/p/p/d
Business, Domestic (kg/p/day)
Heidelberg/
Ratanda 86 300 40 tonnes per day 0.47 kg per person per day
Devon
Impumelelo 15100 1.2 tonnes per day 0.06 kg per person per day
Jameson Park 1750 0.83 tonnes per day 0.47 kg per person per day.
Vlschkun / 3200 0.73 tonnes per day 0.22 kg per person per
Endicott day
Source: Sedibeng Integrated Waste Management Plan, 2005

Domestic and industrial waste in most of the municipal area is collected by the Municipality, the
only exception being Vischkuil / Endicott and Aston Lake where the service is rendered by a
private company (Corina Sand).

In Heidelberg and Jameson Park the residential stands receive a service once a week while the
business stands receive a service two times a week and food premises three times per week.
The Municipality renders a service twice a week to both residential and business stands in
Ratanda, with the exception of Extension 23, which receives a refuse removal service on a
weekly basis. At Aston Lake and Vischkuil/Endicott both residential and business stands
receive a service once a week by a private contractor, Corina Sand. Devon/Impumelelo
receives a service twice a week.

Neither the municipality nor the private service provider provides plastic bags for refuse removal.
Bags can however be purchased from the Municipality. The residential stands in Heidelberg and
Jameson Park dispose of their waste in black plastic bags, to a maximum of 5 bags a week,
while the waste in Ratanda, Aston Lake, Vischkuil/Endicott and Devon/Impumelelo is collected
from 85 litre rubber bins. (They can however use black bags) The farms, smallholdings and
other informal populated areas do not receive any formal waste collection service. Some
smallholdings at Bosfontein do form part of the refuse removal service. These are situated next
to the Vaaldam road on the way to Ratanda.

The Heidelberg, Ratanda and Jameson Park refuse is removed by the Municipality to the
transfer station located near Ratanda. The waste is then compacted and removed in the
containers to the Platkop landfill site situated within the Ekurhuleni Metropolitan Municipality.
The transfer station is operated by The Waste Group.

Waste generated within the town of Devon/Impumelelo is collected by the municipality and
disposed off at the Devon landfill site.

The waste collected by Corina Sand in Vischkuil / Endicott and Ashton Lake is removed and
disposed off at the Holfontein landfill site located near Springs in Ekurhuleni Metropolitan
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Municipality.

The Heidelberg CBD is cleaned on a daily basis by 8 permanent workers. The Zivuseni workers
are utilised for the cleaning of the outlying areas. The scheme enables municipalities with
subsidies from Independent Development Trust to hire contract workers to assist them in the
cleaning of their respective municipal areas. Lesedi has approximately 150 workers contracted
at the moment.

The municipality collects large volumes of illegally dumped waste throughout the municipal area.
The town of Ratanda is experiencing the biggest problem although there are some other illegal
dumping sites such as the builders’ rubble waste site southeast of Bergsig. The cause of the
illegal dumping is not apparent as the Ratanda residential area receives a regular service twice
aweek. The illegal waste collected is a composition of general household waste, garden waste,
building rubble and a large percentage ash. The Municipality through the use of their by-laws
has a penalty system in place that allows them to fine the specific offenders. lllegal waste is
generally collected by a front end loader and taken to the Heidelberg transfer station. lllegal
waste collected in Devon/Impumelelo is disposed off at the Devon landfill site.

Large volumes of garden waste are disposed off at the Heidelberg transfer station. Lesedi
Municipality, at a certain cost, provides skip or mass containers for the disposal of bulk garden
refuse and building rubble. The container is delivered and collected on a booking and collected
the following day.

The municipality does not have any composting initiative and all garden waste therefore
generally is disposed off at the transfer station and transported to Platkop landfill site.

There are no official waste minimisation strategies in place for the area. Recycling takes place at
the Heidelberg transfer station. There used to be a buy-back centre located in Ratanda. The
centre however experienced financial difficulties and had to close down. The Devon landfill site
has no reclaimers on the site and thus very little recycling takes place.

As mentioned above Lesedi Municipality has only 1 official landfill site. The site is situated near
Devon/Impumelelo. The site is at the moment not permitted, but the permit application process
is ongoing. The management of the landfill is not good. This can be mostly attributed to a lack of
landfill equipment and dumping practices. The site is fenced but has no security, which results in
after hours dumping and dumping of illegal material. Dumping at the landfill site occurs in an
irregular manner with no dumping face apparent. Due to the distance from Heidelberg and the
lack of landfill equipment the waste is also not covered on a regular basis and not compacted.
This in conjunction with no concentrated waste face makes entry into the site and management
of the waste problematic.

Lesedi Council has approved the Poortjie quarry situated on the Poortjie road adjacent to the
Heidelberg Airfield to be used as a dumping area for building rubble only. Sufficient signage and
notice boards have been provided on the road to the quarry that indicate that only building
rubble should be disposed at this area. The municipality is however experiencing problems
relating to the disposal of household refuse on the site by both the public and the businesses of
Heidelberg. This situation is unacceptable as the site is in close proximity to the Blesbokspruit.
The disposal of organic material so close to the spruit may lead to negative impacts on the
surface and groundwater. Due to the fact that the Municipality is experiencing severe personnel

Lesedi EMF : Environmental Management Framework, 2006 : Page 33



shortages, no access control or disposal management can be conducted.

As far as future requirements for landfill sites in Lesedi are concerned, the Devon site, once itis
developed and formalized, and the Platkop site will be able to accommodate the municipality’s
needs in the foreseeable future. Identification of land suitable for future landfill sites should take
into account environmental factors such as geotechnical and geohydrological conditions,
location in relation to human settlement, ruling wind direction, topography and surface run-off,
indigeneous flora and fauna, etc.

3.9 SOCIAL AND ENVIRONMENTAL SERVICES (SEE MAP 6)

3.9.1 EDUCATIONAL FACILITIES

There are 36 primary schools, 8 secondary schools and 2 combined schools (in total 46 schools)
in the study area. 24 Of the primary schools are farm schools situated in the rural areas. There
are no tertiary educational facilities in the study area. There is an underprovision of schools in
certain township areas, while children in the rural areas are forced to walk long distances to
schools.

3.9.2 HEALTH FACILITIES
There are two hospitals in the study area, namely the Heidelberg Provincial Hospital and the
Suikerbosrand Private Hospital, both of which are located in Heidelberg.

The following primary health care services are provided in Lesedi:

TABLE 7. PRIMARY HEALTH CARE FACILITIES IN LESEDI
. . . Number of people
Name of the facility Services available served by the Clinic
VCT
PMTCT
Well baby clinic

Family planning

Chronic ilinesses (diabetes mellitus,

Rensburg Clinic hypertension epilepsy, asthma, 4432
tuberculosis, HIV/AIDS)

Minor ailments

Pap smears

Antenatal & postnatal care

Health promotion

Mental health

VCT

PMTCT

Well baby clinic

Family planning

Chronic ilinesses (diabetes mellitus,

Ratanda Clinic hypertension epilepsy, asthma, 65 214
tuberculosis, HIV/AIDS)

Oral health

Minor ailments

Pap smears

Antenatal & postnatal care

Health promotion
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Name of the facility

Services available

Number of people
served by the Clinic

Extension 7 Clinic

VCT

PMTCT

Chronic illnesses

Well baby clinic

Family planning

Minor ailments

Antenatal & postnatal care
Health promotion

4470

Heidelberg  Clinic  (services
rendered by Gauteng Province)

VCT

PMTCT

Well baby clinic

Family planning

Chronic ilinesses

School health

Mobile services

Minor ailments

Antenatal & postnatal care
Health promotion

10 946

Jameson Park Clinic

VCT

PMTCT

Well baby clinic

Antenatal & postnatal care
Family planning

Chronic illnesses

Minor ailments

Health promotion

1750

Vischuil Clinic

VCT

PMTCT

Well baby clinic

Antenatal & postnatal care
Family planning

Chronic illnesses

Minor ailments

Health promotion

3200

Usizolwethu Clinic  (services
rendered by Gauteng Province)
(Devon)

VCT

PMTCT

Well baby clinic
Family planning
Chronic ilinesses
Minor ailments
Pap smears
Health promotion
Mobile services

15100

VCT - Voluntary confidential testing
PMTCT - Prevention of mother to child transmission of HIV

Service gaps and backlogs within this sector include:

inequitable health services, especially in the rural areas;
inaccessibility of primary health care facilities for disabled people and for the rural population;
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control of cross boundary patients resulting in increased service cost;
lack of adequate funding for facilities, personnel and equipment;
in-service training; and
lack of functional and structural integration.

3.9.3 COMMUNITY DEVELOPMENT SERVICES

Community development services rendered by the Municipality include a range of community work
activities, services to the disabled, self-help projects, capacity building within NGO’s and poverty
relief and feeding scheme facilitation.

3.9.4 ENVIRONMENTAL HEALTH SERVICES

The following environmental health services are rendered by the Lesedi health officials:
investigation and control over industrial waste, emissions and manufacturing methods;
inspection and approval of building plans;

dealing with complaints with regard to residential stands and commercial and industrial
premises;

monitoring of vacant stands;

control and education of street informal traders;

control illegal refuse dumping through fines and cleaning campaigns;
monitoring and investigations regarding noise pollution;

offer health education to food handlers and general public;

cleansing services including the organization of refuse removal as necessary;
issuing of permits for keeping animals within the urban areas;

dealing with complaints, investigations and serving notices with regard to general health
conditions;

monitoring and investigating complaints regarding to noise pollution;

control and education of illegal dumping;

monitoring and cleaning of vacant stands;

dealing with complaints regarding residential stands, commercial and industrial sites; and

investigation and demolition of slums.

PARK SERVICES

LLM develops and maintains parks, sportsfields and facilities and cemeteries. A sidewalk
maintenance and grass cutting service is also provided. These services are rendered in the
following areas:

Lesedi EMF : Environmental Management Framework, 2006 : Page 36



Heidelberg/Ratanda: This area is well provided for compared to the rest of Lesedi, however
a need for more facilities is still evident in Ratanda. A regional cemetery has been
developed south of Heidelberg Extension 23.

Vischkuil/Devon/Impumelelo:  Maintenance services are being rendered by the Devon/
Impumelelo rural office. The area is under-provided with sports / recreational / parks facilities,
however a sports facility is currently under construction in Impumelelo. A regional cemetery
has been developed between Vischkuil and Impumelelo.

No facilities/services are currently provided in other agricultural holding areas or in the farming
areas. The lack of adequate funding, personnel and equipment and the long distances involved
are the major issues of concern within this sub-sector.

3.10 CLIMATE

The average annual surface temperature varies between a minimum of 4T recorded during
June and July and a maximum of 26<C recorded during January, with the lowest and highest
recorded as -8C and 35T respectively. Frostin w inter is the rule, rather than the exception.
Fog occurs frequently during March and April. The average annual rainfall is approximately
700mm occurring mostly from November to March in the form of thunderstorms.

TABLE 8: CLIMATE OF JOHANNESBURG
MONTH J F I M| A | M| J A |S |O |[N |D
AVE. TEMP. °C (Max) 26 |25 |24 |21 |19 |16 |17 |19 |23 |24 |24 |25
AVE. TEMP. T (Min) 15 |14 |13 |10 |7 4 4 6 9 11 |13 |14
RAINFALL mm 125 |90 |91 |54 |13 |9 4 6 27 |72 | 117 | 105

Source: South African Weather Buro, period 1961 - 1990
3.10.1 TEMPERATURE

The average annual surface temperature varies between a minimum of 4T recorded during
June and July and a maximum of 25T recorded during January, with the lowest and highest
recorded as -8C and 35T respectively. Frostin w inter is the rule, rather than the exception
with the main frost occurrences during June, July and early August. Fog occurs frequently
during March and April

3.10.2 RAINFALL

The average annual rainfall at the nearest long term weather station to the farm (Johannesburg
International Airport), is 717mm. Bethal, which is further to the east, has an average of 747mm.
Local opinion is that 630mm is nearer to the long term average. Rain falls mostly between
October and March, usually in the form of violent thundershowers, accompanied by severe
lightning and strong winds.

3.10.3 WIND

The dominant wind direction between November and February is a north-westerly wind at 40,86
%, with a larger than average annual component associated with the northeast sector. This
pattern is directly associated with the Highveld storm systems that build up during the day and
bring rain typically in the afternoon. Moisture laden air is brought from the Northwest sector
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along the axis of the tropical temperate trough. The winds are generally gentle, ranging from 1
to 7,9 m/s. As storms build up to the southwest a wind reversal occurs. The wind changesto a
south-westerly direction in line with the storm movement. These winds are very gusty and
frequently in excess of 10,7 ms. Wind reversal occurs after the storms have passed and come
from the northeast. On an annual basis wind still conditions are prevalent for 18,1 % of the time.

From April to September the wind direction is from the northwest and southwest. There is a
small component that blows from the northeast, which is associated with cold fronts.

3.11 TOPOGRAPHY AND SURFACE HYDROLOGY (SEE MAP 7)

Lesedi lies between 1440m and 1880m above sea level. The entire study area drain towards
the south and southwest, forming part of the Vaalriver catchment area. The western and
southwestern part of the study area is characterized by a range of ridges and koppies which
form part of the Suikerbosrand. The entire town of Heidelberg basically lies between these
ridges and koppies. The most prominent ridges of the Suikerbosrand are situated to the west of
Heidelberg and form part of the Suikerbosrand Nature Reserve.

The koppies and ridges of the Suikerbosrand are characterized by steep and rugged
topography, and are impressive topographical features in the study area. These ridges and
koppies are not suitable for development or for cultivation of agricultural crops. They do,
however, harbor diverse habitats and should be conserved.

The eastern and northern parts of Lesedi have a flat topography with poorly drained areas in
places, and are characterized by pans, vlei areas and wetlands in these areas.

The Department of Water Affairs and Forestry (DWAF) is the custodian of the national water
resource and must, in accordance with its mission, manage it in a manner which ensures a
reliable and continued supply of water of acceptable quality for domestic, industrial, agricultural,
recreational and natural environment users. In order for DWAF to manage these water systems,
a Blesbokspruit Catchment Water Quality Management Plan — Status Quo Analysis, was
compiled in 1999. The following are extracts from this Report and are related to the study area.

BLESBOKSPRUIT CATCHMENT

The Blesbokspruit rises near the northern boundary of the study area, from where it flows in a
southerly direction past Daveyton, where it receives treated effluent from ERWAT’s Daveyton
WCW, before flowing through a wetland area above its confluence with the Benoni Canal.
These two branches join up north east of Springs and just north of Grootvlei Mine. ERWAT’s
McComb WCW is located immediately downstream of Cowles Dam, upstream of the
Blesbokspruit wetland. Another ERWAT WCW, Ancor, discharges effluent further downstream
to the Blesbokspruit wetland system. The Blesbokspruit then flows almost due south for about
30 km, after which it flows due west through Nigel, and then through Heidelberg, passing
through Heidelberg and Ratanda, and picking up the treated effluent discharge from these two
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towns on route to its confluence with the Suikerbosrand River just south west of Heidelberg.
Riparian irrigation occurs along this reach of the Blesbokspruit, with its greatest concentration
near the Suikerbosrand river confluence. Riparian irrigation has a significant impact on base
flow.

The Blesbokspruit catchment is highly altered due to urban, industrial and mining development.
These developments have significantly affected water quality, flow and water level regime, as
well as altering stream morphology. All of these effects have impacts on beneficial water use
along the Blesbokspruit itself and on downstream reaches of the Suikerbosrand River and the
Vaal River.

SUIKERBOSRAND RIVER CATCHMENT

The Suikerbosrand River rises in the eastern portion of the catchment near Devon and Leandra,
from where it flows in a south-westerly direction, before turning to the north-west upstream of its
confluence with the Blesbokspruit. This portion of the Suikerbosrand catchment is dominated by
grassland and dry land agriculture. It is largely devoid of hydrologically significant development,
other than Balfour Dam (located in the Suikerbosrand River north of Balfour). This dam stores
runoff to supply water to Balfour. Just above its confluence with the Blesbokspruit, there is an
area immediately south of the Suikerbosrand where possible coal mining is contemplated. The
large Karan Estates feed lot and other agricultural activities are also located in close proximity to
the lower Suikerbosrand River. Below its confluence with the Blesbokspruit, the Suikerbosrand
River flows in a south-westerly direction for about half its length before turning to a westerly
course until its confluence with the Vaal River at Vereeniging.

3.12 GEOLOGY
3.12.1 BACKGROUND AND METHODOLOGY

Investigations of this nature provide the broadest level of detail on the geotechnical conditions of
the study area. The purpose is to provide a broad overview of the suitability of the land for
proposed new developments and to outline obvious constraints to the development in the area.
A desk study is aimed at obtaining all relevant information of the study area and includes maps,
ortophotos etc. It is emphasized that the information provided at this level does not provide
enough detail for the design and construction of any nature.

According to the available geological map sheet 2628 East Rand at a scale of 1:250 000 the
area is underlain by various geological formations, each with distinctive engineering
characteristics. These are indicated on the GEOLOGICAL MAP and are described below in
detail. The climate of an area plays a fundamental role in the development of the soil profile at
any particular point below the earth’s surface. As the site falls within the more humid part of
South Africa, residual soils are generally deep, transported soils shallow, and pedocretes where
present, are likely to be in the form of ferricrete.

3.12.2 GEOLOGICAL FORMATIONS (SEE MAP 8)
3.12.2.1 KAROO SEQUENCE
The Karoo Sequence consists of a vast accumulation, nearly 8km thick, of shale, sandstone,
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and mudrock with diamictite and tillite at the bottom and coal about halfway up. These rocks
have been extensively intruded by dolerite in the form of dykes and sills. The Karoo sediments
are represented in the study area by the Vryheid and Dwyka Formations.

3.12.2.1.1  Vryheid Formation
3.12.2.1.1.1 General

This formation consists primarily of shale (mudrock) and sandstone and contains coal beds all
deposited under shallow water conditions. The term mudrock is used to include all sedimentary
rocks which are composed predominantly of silt-sized or smaller particles. It is not unusual for a
lenticular body of coarse sandstone to occur within a predominantly argillaceous horizon, while a
weak lens of mudrock occurring within a competent layer of sandstone is equally common. From
semi-quantitative work it was estimated that illite is the most abundant mineral, followed by
guartz, feldspar and mixed-layer montmorillonite-illite and chlorite.

Several coalmines have been established to extract the coal of this formation.
3.12.2.1.1.2 Engineering Characteristics

One of the most troublesome properties of the shale and mudrock is their tendency to break
down rapidly after exposure, for example in cuttings and tunnels. It seems that micro-cracks
develop as a result of moisture loss or stress relief. Residual soils formed by the advanced in-
situ weathering of certain Karoo mudrocks exhibit expansive characteristics and even fresh
mudrock undergo dimensional changes on changes in moisture content.

This material is generally considered suitable for use as selected layers in road construction, but
seldom as base course. Mudrock is widely used in compacted fill in embankments. Mudrocks
are used fairly generally in wearing courses of gravel roads but not all types are suitable and the
breakdown and plasticity properties should be ascertained beforehand. During construction
Karoo mudrocks can usually be excavated by ripping, but blasting might occasionally be
required. The grid roller is considered very suitable for breaking up mudrocks during compaction.

Slope instability may occur when slip occurs on bedding planes. In general sliding instability
occurs if cuttings are made in a direction roughly parallel to the strike of dipping layers. Ingress
of water into layers and the resulting high pore water pressure play a major role in sliding
failures.

3.12.2.1.2 Dwyka Formation
3.12.2.1.2.1 General

Tillite (diamictite) is the major component of the Dwyka Formation with other components being
shales and varvites. The texture of tillite is characteristically an unsorted, unorientated
accumulation of rock and mineral fragments in a fine-grained matrix of rock flour. The matrix
consists primarily of quartz, feldspar, chlorite and mica with traces of montmorillonite and
kaolinite.

Tillite is normally well jointed and though bedding planes are seldom visible, depositional
hiatuses, each usually marked by the presence of a shale deposit are represented at intervals of
a few centimetres to tens of metres. At least two sets of vertical joints are commonly present,
together with randomly orientated joints which probably resulted from relief of stress. Tillites
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have been intruded by Karoo dolerites in some localities and this has resulted in low-grade
metamorphism.

3.12.2.1.2.2 Engineering Characteristics

It is largely the clay minerals that determine the engineering characteristics of the weathered
rock and residual soil. As the major constituents of tillite are for the most part primary minerals,
the rock is generally highly susceptible to decomposition in the more humid areas. One of the
major engineering problems with tillite from some localities is the tendency for the hard, blue
rock to disintegrate into small cubical blocks on exposure to the atmosphere. It is solely a
physical breakdown with no chemical alteration and is probably due to a drying/wetting effect
causing shrinkage/expansion of the clay matrix.

At higher elevations where the bedrock has been highly disturbed by faulting and intense
jointing, the residual soil commonly exhibits both compressibility and moderate expansiveness.
The joint patterns play a major part in slope instability, as these are the only paths for the
passage of water through the rock. Severe slope problems involving the sliding of large blocks of
rock along thin clay intercalations at dip angles of 10 to 20°have been reported. Wedge type
failures may also occur, sometimes associated with sliding along faults and joints. Because of
the joint pattern of tillites, bolting or anchoring, with mesh and shotcrete, generally suffices to
stabilise the moving material in the wedge type failures. Translation types of failure usually
require flattening of the slope, often right to the actual failure plane.

Tillite is an important source of material for road and railway construction and is an easily
worked quarry material, though very hard, does not cause excessive wear on crushers. Tillite
has been successfully used as fill and selected subgrade in road construction. Highly weathered
tillite is suitable for gravel wearing courses. When tillite is to be used as a base course in wet
areas it should be subjected to durability testing in order to limit potentially degradable material.
Tillite is also an excellent surfacing material. It is used both as chip and in premix. Tillites are
commonly used as concrete aggregate and have produced excellent concrete. Very
occasionally, however, problems have been encountered where the mortar shrinkage in tillite
crushed to sand has been excessive.

Varvites are formed by seasonal deposition in lakes fed by glacial melt water, light coloured silty
material being deposited in summer and dark coloured clayey material in winter.

3.12.2.2 KAROO DOLERITE
3.12.2.2.1 General

Intrusion of magma along bedding planes and fractures started near the top of the sedimentary
succession and then proceeded into the lower layers. The dolerite is presented as large sills or
dykes along these weaker planes in the sediments. In invading the Karoo strata the dolerites
have almost without exception selected the weaker, predominantly argillaceous horizons along
which to intrude. The magma forming the sills had only a limited effect on the surrounding
sediments. Baking has occurred to a limited degree. The effect of the magma in dykes was
much more radical. Mudrocks were transformed into hornfels and sandstones into quartzites. As
a rule of thumb, it may be assumed that the width of the zone affected by thermal
metamorphism on either side of a dyke corresponds approximately to the width of the dyke.
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Being derived from the same magma as basalt, with a silica content of about 50%, the principal
components of dolerite are calcic plagioclase, mostly labradorite and anorthite, and various
types of pyroxene such as bronzite, augite and pidgeonite. Other common accessories are
biotite, amphibole, apatite and iron ores. Quartz is occasionally found in dolerite but this has
usually been derived from the sedimentary rocks into which it intruded.

3.12.2.2.2 Engineering Characteristics

The weathering of dolerite is determined primarily by climate and secondarily by topographic
aspect and internal drainage, which control the “soil climate”. In the study area where N is less
than 5 dolerite decomposes into a residual soil containing clay minerals of the smectite group,
and active soils are widely developed. Notorious are the black clays developed in the
Standerton-Heidelberg area.

Six weathering classes of dolerite have been recognised and is relevant in quarrying and road
construction and is described below.

Solid dolerite is fresh, unweathered rock. It requires blasting for excavation and will not break
down under heavy-duty or grid rollers. It varies from dark to light grey in colour, from hard to
extremely hard rock and from closely to widely jointed. Weathering may have progressed along
joints and fractures transforming them into thin zones of granular material separating the solid
blocks.

Fractured dolerite consists of fresh boulders less than 0,5m in diameter surrounded by thin
(granular) zones, or mixtures of gravels (smaller than 75mm in size) and boulders separated by
moderately thick granular zones. Strength and ripability are variable.

Boulder dolerite is extremely variable, but the boulder diameter is greater than 0,5m and may
be as large as 3m. Weathered to highly decomposed zones surround the boulders and vary in
size from 30mm to more than 1m. Boulders have rounded edges and corners and consist of
fresh rock. “Stacks” of loose boulders and slabs are included in this class. Boulders are strong
and generally require blasting for excavation, but varieties with high gravel and granular fractions
can sometimes be ripped. Stacks of loose boulders can usually be bulldozed.

Gravel dolerite is usually an intermediate stage between fractured dolerite and either granular
dolerite or residual soil. Gravel dolerites vary from fresh, hard grey rock to moderately hard
greyish brown weathered rock with either clayey soil or friable, highly decomposed granular
zones separating the individual gravels. Solid gravel particles must be less than 75mm in
diameter. The material is generally friable and can usually be excavated by ripping or pick and
shovel, but occasionally it requires blasting.

Granular dolerite (sugar dolerite) is moderately homogeneous, yellowish brown, brown or grey,
friable and even grained. Solid remnants of once larger boulders (weathering spheroids) and
occasionally gravels may be scattered throughout the mass, with residual weathered “onion”
shells surrounding them. Clayey zones are sometimes present along prominent joint or fracture
directions. The material is crumbly and can usually be excavated by pick and shovel, bulldozer
or mechanical shovel although ripping is occasionally required.

Residual dolerite soil varies from soft homogenous black, red or brown clay to mixtures of
boulders, gravels and granular dolerite intermixed with silt and clay, to pure fine to coarse sand.
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The material varies from very loose to stiff and can be excavated by bulldozer, mechanical
shovel or pick and shovel.

Due to its sound properties and widespread occurrence extensive use has been made of
dolerite as a concrete aggregate. Dolerite, both fresh and weathered, has been used in road
construction. In bituminous surfacings, the adhesive properties of crushed fresh dolerite are
usually satisfactorily. Rock from chill zones could be insufficiently adhesive. No problems have
been experienced where dolerite has been crushed for use as base course and sub base in
roads. However, when weathered dolerite is used as a natural gravel in the various layers of
pavement, environmental conditions and the stage of weathering must receive careful attention.

3.12.2.3 KAFFIRSKRAAL COMPLEX

A small intrusive body comprising basic and ultrabasic rocks of Mokolian geological age occurs
within the extreme western portion of the study area. These rocks are rich in iron, titanium and
vanadium but these minerals are not economically exploitable.

3.12.2.4 DIABASE
3.12.24.1 General

Intrusive diabase of early Vaalian geological age has intruded into the rocks within the study
area. The diabase occurs as sills and dykes intruded along zones of weakness within the
country rock. Chemical decomposition is the dominant mode of weathering and is far advanced
and residual soils thus relatively deep.

3.12.2.4.2 Engineering Characteristics

The residual soil generally contains a high percentage of montmorillonite and is therefore
potentially expansive with soil moisture fluctuations. Owing to the fact that diabase dykes and
sills are often more deeply decomposed than the country rock into which they are intrusive,
these features commonly present problems in tunnelling or in open excavations. The hazards
associated with "mudrushes” in completely decomposed dykes, and ravelling from “running
dykes” where the material may be less decomposed but highly jointed, are well known to
tunnelling engineers.

Stability of open excavations through residual diabase is always problematic and the problem
becomes critical particularly in situations where the residual diabase is squeezed out under the
load of overlying strata.

3.12.2.5 TRANSVAAL SEQUENCE

The Transvaal Sequence in the study area consists of dolomitic rocks of the Malmani Subgroup
of the Chuniespoort Group as well as of quartzite of the Black Reef Quartzite Formation.
Dolomites in general, and the Transvaal dolomites in particular, have a notorious reputation.

3.12.2.5.1  Chuniespoort Group
3.12.2.5.1.1 General

Damage to buildings and other structures on the dolomites have been more severe than on any
other geological formation in Southern Africa. Apart from the development of sudden and
catastrophic sinkholes, there is also the problem of the gradual subsidence of the surface during
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the formation of dolines. In addition there is the problem of founding structures on the highly
compressible wad, which is frequently present in the dolomite formation.

A sinkhole is a subsidence that appears suddenly, and sometimes with catastrophic
consequences, as a cylindrical and steep-sided hole in the ground. A doline or compaction
subsidence is a surface depression that appears slowly over a period of years. It may be
circular, oval or linear in plan. The periphery of a doline is characterised by the presence of
tension cracks within a zone of shear.

Dolomite has a unique mode of weathering where the presence of carbon dioxide in
groundwater greatly increases its solvent ability. Rainwater already contains a small amount of
atmospheric carbon dioxide in solution when it falls on the surface, but as it percolates through
the soil it becomes more richly charged with carbon dioxide as the concentration of this gas may
be as much as 90 times greater in “soil air” than in the atmosphere. Thus groundwater may be
regarded as very weak carbonic acid. Dolomite is a particularly compact and impervious rock
with a porosity of less than 0,3%. However, owing to the highly developed network of joints,
tension fractures and faults in the rock, water can percolate easily through the rock mass.
Dolomite goes into solution in the weakly acidic percolating groundwater in the form of
bicarbonates.

A number of interdependent conditions are necessary before a sinkhole can form and five are
listed below.

There must be adjacent rigid material to form abutments for the roof of the void. These are
provided by the dolomite pinnacles or sides of the steep—sided subsurface canyons (i.e.
slots). The span must be appropriate to the strength of the bridging material since, with a
span that is too large, the arch cannot form.

A condition of arching must develop in the residuum, i.e. part or all of the vertically acting
self-weight must be carried by arching thrusts to the abutments. Complete arching will
have taken place when the vertical stress along the intrados is zero.

A void must develop below the arch in the residuum.

A reservoir must exist below the arch to accept the material, which is removed to enlarge
the void to substantial size. Some means of transportation for the material, for example
flowing water, is also essential.

When a void of appropriate size has been established in the residuum, some disturbing
agency must arise to cause the roof to collapse. The void will move progressively upwards
towards the surface. A common agency causing collapse is water in the arched material
which leads to loss of strength or washing out of critical binding or keying material. This
provides the trigger that initiates the collapse leading ultimately to the sinkhole.

While still maintaining the validity of the above essential conditions for sinkhole development,
the importance of subsurface erosion consequent upon rapid lowering of the water table must
be stressed. It should be noted that if there is a permanent water table above the top of the
dolomite, the effect of percolating groundwater on the flow through fissures in the dolomite will
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be very small and erosion is unlikely. However if water is pumped out of the dolomite from below
a fissure, the flow through that fissure will be increased and may cause erosion.

An insoluble and highly compressible material which is developed during the weathering of
dolomite is the substance known as wad or manganiferous earth. Wad is the most highly
compressible residual soil known to occur on the Highveld.

3.12.2.5.1.2 Engineering Characteristics

Concrete made from dolomite aggregate have in general the following properties in comparison
with concrete made from other acceptable aggregates:

A higher flexural strength.

An equal or greater compressive strength.
A more uniform resistance to wear.

A lower drying shrinkage.

A greater durability.

A lower thermal coefficient of expansion.

Concrete made from dolomite aggregate will also have:

A suitable resistance to freezing and thawing.

A comparatively high resistance to fire.

A satisfactory adhesion between the aggregate and the cement paste.
A comparatively high density.

A less variable modulus of elasticity than commonly expected.

Research also indicated that an effective solution to the problem of sewer corrosion is the use of
dolomite aggregate in the manufacture of concrete sewer pipes. Fresh dolomite provides a good
base course crusher-run for road construction, but has too poor a “polishing value” for use as
aggregate in the bituminous carpet. It has been widely used for railway ballast. Other significant
uses of dolomite are in the manufacture of cement and as a flux in blastfurnace of iron ores.

3.12.2.5.2 Black Reef Quartzite Formation

The Black Reef Quartzite Formation has a limited distribution, forming narrow outcrops that
encircle areas occupied by the overlying rocks of the Chuniespoort Group. This Formation
consists primarily of quartzite with subordinate carbonaceous shale with basal conglomerate.
Pockets of compressible wad may sometimes be encountered below the quartzite.

3.12.2.6 VENTERSDORP SUPERGROUP

The Ventersdorp Supergroup is composed predominantly of a massive accumulation of
andesitic to basaltic lavas with related pyroclastic rocks in the form of agglomerates and tuffs,
known as the Klipriviersberg Group. The succession also features a number of sedimentary
intercalations (Platberg Group) and a distinctive suite of quartzporphyries (Alberton Formation).

3.12.2.6.1 Platberg Group

The Platberg Group consists of breccia, conglomerate, greywacke and shale. Residual soils
developed on these rocks are not generally deep and seldom pose foundation problems. The
residual shale might be potentially compressible especially the varieties with a high silt content.
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Breccia and conglomerate are a potential source of road building material and might be suitable
for use as sub base.

3.12.2.6.2 Klipriviersberg Group
3.12.2.6.2.1 General

The lavas of this Group fall into three distinct climatic zones and as a result of the different
weathering and soil-forming processes operating in each, three distinct, though gradational
types of soil profiles have developed. The study area falls within the sub-humid zone and
although there are some sound outcrops of lava, a blanket of residual soil is the general rule.
The thickness of residual soil is variable, but is commonly not deeper than 12m. The upper
metre or two of residual soil is red or reddish brown in colour, contains abundant ferruginous
concretions, and may be densely cemented by ferricrete. The pebble marker overlying the
residual soil is often densely ferruginised, except in topographic situations where the thickness
of transported soil is substantial.

Below the ferruginised zone the profile is occupied by yellow clayey silt that usually merges with
depth into olive green, somewhat coarser textured material. This colour sequence from red
through yellow to olive green is characteristic of most well-drained residual soils developed on
igneous rocks of basic or intermediate composition in a subtropical environment. Broadly
speaking the predominant clay mineral in the upper horizons of the profile is kaolinite, followed
at depth by montmorillonite with chlorite and sometimes vermiculite appearing in the lower
horizons.

3.12.2.6.2.2 Engineering Characteristics

Experience on residual lava south of Johannesburg has shown the heaving conditions must be
expected. There is a marked increase in activity and hence potential heave down the
topographic slope from crestal areas through side slopes to gullies. However where dense
ferricrete of substantial thickness (1 to 2m) has developed in the upper horizons of the soll
profile, the effects of heaving on normal structures founded on the ferricrete will usually be
minimal. Such cases often involve a difficult choice between two alternative foundation designs
namely the use of shallow footings on the ferricrete or of deep foundations on hard lava.

Large quantities of lava has been used both as coarse and fine aggregate in concrete in
quarries established south of Johannesburg.

3.12.2.7 WITWATERSRAND SUPERGROUP

3.12.2.7.1 Central Rand Group
The Turffontein Subgroup, Booysens Formation and the Johannesburg Subgroup represent the
Central Rand Group within the study area.

3.12.2.7.1.1 General

The Central Rand Group comprises some 2800m of quartzites and gold-bearing conglomerates
with only one shale horizon of any consequence, the Booysens Shale. Dykes and sills of basic
igneous rock, mainly diabase, are intruded into the sedimentary rocks frequently being intrusive
along fault planes.
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3.12.2.7.1.2 Engineering Characteristics

Although the quartzites are good founding rocks, special problems are presented of a largely
unpredictable and unresolved nature, subsidence associated with the undermined areas where
gold-bearing banket reefs have been stoped out. The amount and the extent of surface
movement is variable and often difficult to predict, being dependent on the local dip, depth and
thickness of the mined-out reefs, the number of reefs one below the other, the presence and
disposition of dykes and faults, the type and extent of underground packing, the age of the
stopes and the frequency and magnitude of earth tremors.

Current building restrictions on undermined areas or areas underlain by potentially economic
reefs on the central Witwatersrand are as indicated in Table 9 below.

TABLE 9: DME BUILDING RESTRICTIONS ON UNDERMINED LAND
Depth to shallowest workings or Number of storeys allowed in Maximum allowable
potentially economic reef below proposed building height of walls of
surface (m) building
0to91.4 None None
91.41t0 122 1 with 1 basement 4.88
122 to 152.4 2 with 1 basement 8.23
152.4 to 183 3 with 1 basement 11.58
183to0 213.4 4 with 1 basement 14.94
213.4t0 244 5 with 1 basement 18.29
>244 No building restrictions except
where excessive stoping widths
exist.

The following factors influence mining subsidence.

The effect of strength and deformation characteristics of the hanging-wall rock.
The effect of underground pillars.

The effect of the fracture zone around mine openings.

The effects of dykes and faults.

The effects of mining technique and renewed mining activity in dormant areas.

From subsidence already sited it is clear that four distinct types of mining subsidence are known
on the central Witwatersrand.

“Sinkholes”.

Subsidence accompanying cavern development.
Subsidence related to the development of tension cracks.
Normal subsidence of hanging wall due to stope closure.

The mining activities provide an abundant source of hard aggregate from the quartzite mined at
depth and dumped at the surface as waste. After crushing and grading the rock is used
extensively for the manufacture of concrete and as surfacing chips, base course and sub base
material for road construction. Sulphides, even in small amounts, may impart deleterious
properties to the quartzite under certain conditions.

In the presence of excess cement any sulphuric acid in the quartzite crusher-run becomes
neutralised by the immediate formation of gypsum. Contamination by deleterious salts and
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sulphuric acid is thus seldom sufficient to jeopardise the structural properties of concrete made
with these coarse aggregate. While the presence of sulphates in the rock presents no problems
when the aggregate is taken from fresh dumps or is treated with cement or calcium-rich lime, the
surfacings of roads in which aggregates from old dumps have not been stabilised frequently
suffer from the formation of “salt blisters”.

Apart from the problems of settlement of structures built on waste dumps of mine sand, there
are also problems associated with sulphate and acid attack on concrete work. Adequate
protection must therefore be provided for concrete in contact with the sand, retaining walls,
foundations and floor slabs of basements. Protection of concrete includes the use of sulphate-
resisting cement, the painting of concrete surfaces with epoxy-tar or other bituminous paints and
increasing the usual concrete cover over reinforcing steel.

3.12.2.7.2  West Rand Group

3.12.2.7.2.1 General

The predominantly argillaceous West Rand Group consists of the Jeppestown, Government and
Hospitall Hill Subgroups as well as the Orange Grove Formation (quartzite) at the bottom of the
succession.

3.12.2.7.2.2 Engineering Characteristics

All exposures of the West Rand Group are situated within the area of relatively advanced
chemical decomposition with climatic N-value less than 5. Consequently the shales and in some
cases even the quartzites are weathered to considerable depths. In general the residual soll
possess a relatively high strength and a low compressibility and contain clay minerals with stable
lattice structures.

Undoubtedly the three bands of hard rock within the Hospital Hill Subgroup provide the best
founding conditions for heavy structures. However in the case of the Orange Grove Quartzite,
this statement must be qualified to a certain extent, as this band rests unconformably on rocks
of the Basement Complex with a southward dipping contact. Protected from erosion by the hard
capping of quartzite, deep residual soils on the Basement Granite have developed a collapsible
grain structure, so that the wedge-shaped quartzite outcrop is underlain by a highly unstable soil.
The shales within this subgroup are seldom decomposed to any great depth. Except where the
residual soils contain excessive termite workings they are generally stiff in consistency and
provide adequate founding for normal structures at a relatively shallow depth. The disturbance
by termites has the effect of drastically deceasing the shear strength and increasing
compressibility. This may cause substantial collapse of the material when it becomes inundated
under load.

In contrast the shales and often even the quartzites of the Government and particularly of the
Jeppestown Subgroup are decomposed to considerable depths. They produce residual soils of
limited bearing capacity. Decomposition of the Jeppestown sediments has taken place under
saturated conditions and the soils are among the few deep residual soils of the Highveld that
have not suffered desiccation.

3.12.2.8 HALFWAY HOUSE GRANITE
3.12.28.1 General

The Halfway House Granite consists of undifferentiated granite and gneiss that is classified as
an intrusive body within the rocks of the Basement Complex of Swazian geological age. The
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weathering profile of the Halfway House granites is typical of granites in many parts of southern
Africa, with jointing or minor compositional differences giving rise to troughs of decomposition
adjacent to large whalebacks and tors of unweathered rock. On the whalebacks the soil cover is
thin, on the tors it is absent, and there is an abrupt change from highly weathered to
unweathered rock. The residual soil consists generally of angular grains of quartz and feldspar
with a small percentage of kaolinitic clay.

3.12.2.8.2 Engineering Characteristics

Residual soils developed on granites are known to exhibit a collapsible grain structure. In this
area granites may be decomposed to great depths in which quartz remains unaltered in the form
of sand grains, whilst mica particles in the upper portions of the profile are decomposed and the
feldspars become thoroughly kaolinised by chemical reaction with water. So fine grained are the
particles of colloidal kaolinite that in areas of high rainfall and in situations conducive to leaching,
they are largely removed in suspension by circulating groundwater.

A spongy residuum of micaceous silty sand is left behind and it is this material that is often
found to exhibit a high collapse potential. In granites the collapsible grain structure consists of
guartz grains held apart by clay bridges (colloidal coatings) that form an open, honeycomb type
structure. When dry, these soils appear to have a high strength, however when subjected to
simultaneous loading and saturation the clay bridges lose strength and the soil collapses into a
denser state resulting in sudden settlement. As a general guide it may be stated that residual
granite above the 1500m contour are likely to possess a collapsible grain structure.

Practical solutions to the problem are based mainly on founding at a depth where the collapse
phenomenon is either absent or of neglible proportions. This could include piled foundations,
pre-collapsing the in-situ soil or excavation and replacing the material in controlled layers.

The presence of core stones of hard granite within the residual granite soil presents special
problems in foundation engineering. The problem is particularly acute where the residual soil
possesses a collapsible grain structure, and the core stones are too large to be removed by
hand from an augered pile hole, piling in such a situation becomes virtually impossible. Core
stones are common features in road cuttings and foundation excavations within the
homogenous granites. Core stones often have to be drilled and blasted to be removed from
service and foundation trenches. Where encountered in foundation trenches differential
settlement need to be designed for.

Granites are a good source of aggregate for concrete and are also widely used in road
construction. Concrete aggregate from granites however tend to be flaky.

3.12.2.9 RECENT DEPOSITS

By definition transported soils are the unlithified sediments which have been derived from
residual soils or through the slow disintegration of rocks and which have been removed from
their original locations within the landscape and deposited elsewhere by various geomorphic
agencies. The various transported soils (recent deposits) encountered in the study area are
described.

3.12.29.1 Colluvium
Colluvium is an all-embracing term that includes all soils on hill or mountain slopes that have
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moved downslope under the influence of gravity and unconcentrated surface wash. Coarse
colluvium includes talus, slide debris and colluvial gravel whilst fine grained hillwash consists of
clayey or silty composition. Slope instability is the main concern on talus slopes whilst silty or
clayey hillwash exhibit potential expansive characteristics or might be potentially collapsible and
compressible.

3.12.29.2 Aeolian Sand

These are sandy soils that have undergone redistribution by wind. These windblown sediments
are clearly of major engineering importance, particularly in relation to the construction of
transportation routes and the infrastructure of new mines. The main geotechnical constraint
associated with aeolian sands is its collapsible and compressible nature. It also has poor
compaction characteristics.

3.12.2.9.3 Alluvium

Alluvial deposits result from the transportation and deposition of sediment by rivers. Within the
channel sediment accumulations are of limited areal extent and include transitory bedload
deposits and alluvial islands, formed initially of coarse sediment and subsequently overlain by
finer material. Along the margins of channels there are lateral deposits in the form of
discontinuous bars in straight channels, or point bars on the convex of meanders.
Accumulations of sediment in aggrading or abandoned channels are termed channel fills.
Floodplain accumulations incorporate levee (sands and silts) and backswamp (clayey) deposits
and occupy significant land areas. Alluvial fans develop where streams emerge from
mountainous terrain on to lowlands. Alluvial deposits vary in relation to the geology of the
catchment area, the site of deposition and the competence of the river. Vertical and lateral
gradation are frequently evident.

Engineering problems related to alluvial deposits vary from being collapsible and compressible
(sand and silt) and potentially expansive (clay).

3.12.2.9.4  Pedocretes

Pedocretes are common superficial deposits in most parts of Southern Africa. These are
materials that have formed in place either as weathering residues (laterites) or by cementation
or replacement, sometimes both, of pre-existing soils by various authigenic minerals precipitated
from the soil water or ground water.

Pedocretes are mixtures of the original host or parent material and the authigenic cement, which
may either be introduced or relatively concentrated by leaching. As the pedocrete develops the
authigenic mineral content increases until it may constitute almost the whole mass.

The pedocretes in the study area are mainly ferricrete and calcrete. Both these are good
sources of road building material, and if well developed and sufficiently thick provides a good
founding horizon for structures.
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3.12.3 ECONOMIC GEOLOGY (SEE MAP 9)

Gold and coal are the two main minerals that occur in economically viable quantities within the
boundary of the study area. Several fine and coarse aggregate quarries have also been
established.

3.12.3.1 GoLb

Gold deposits are confined to the sediments of the Central Rand Group. The most extensively
developed conglomerate zones are the Min Reef, Bird Reef, Kimberley Reef and Elsburg Reef
groups. In this group, which is up to 75m thick, the following conglomerate reefs are
encountered interbedded with quartzites, North Reef (lowermost), Main Reef, Main Reef Leader,
Middle Reef, South Reef and South South Reef (uppermost). Of these reefs, the Main Reef, the
Main Reef Leader and the South Reef have the highest gold content and have been most
extensively mined on the central Witwatersrand.

Surface subsidence is a common problem in mined out areas with the remnants of slimes dams
and rock dumps scarring the landscape.

3.12.3.2 CoAL

The most economically exploitable coal seams in South Africa are encountered within the
Vryheid Formation. In general the coals seams are thickest, up to 18m, around the northern
edge of the northern part of the Karoo basin. They thin progressively towards the basin centre
where they are only a few centimetres thick. Coal is a stratified rock composed largely of altered
plant remains. The change from vegetable manner to coal during metamorphism is termed
coalification.

The old mines were worked with the board-and-pillar method and surface subsidence in these
areas is common. Due to increased demand for coal, either for generation of electricity or for
export purposes, more sophisticated mining methods, such as pillar extraction, longwall mining
or open cast and strip mining, was introduced. Several disused coal mines exist within the study
area and the main problem are the unrehabilitated coal dumps and possible decanting of acid
mine water. Spontaneous combustion in the old discard dumps and underground workings is
extremely hazardous.

3.12.4 GEOTECHNICAL CONSTRAINTS (SEE MAP 10)

The Geotechnical Classification for Township Development as compiled by Partridge, Wood and
Brink (1993) was used as a technical standard to divide the study area into provisional
development suitability zones as indicated on Map 10. The classification is as indicated in Table
10 and the four development zones are described below.

Zone | Normal development can take place without precautionary measures.
Zone | Development can take place provided that certain precautionary measures are
adhered too.
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Zone |l

Zone IV

Conditions are such that individual investigations for an erf (stand) or a structure
are required and prescribed standard precautions are taken.
Conditions are so poor that no development is recommended.

TABLE 10: DEVELOPMENT SUITABILITY ZONES

CONSTRAINT

Most Favourable (1)

Intermediate (2)

Least favourable (3)

A | Collapsible Soil

Any collapsible horizon or
consecutive horizons totalling a
depth of less than 750mm in
thickness.*

Any collapsible horizon or consecutive
horizons with a depth of more than
750mm in thickness.

A least favourable situation for this
constraint does not occur.

Permanent or perched water table

Permanent or perched water table less

B | Seepage more than 1,5m below ground than 1,5m below ground surface. Swamps and marshes

surface
C | Active Soil Low soil-heave potential predicted* Moderate soil heave potential predicted. | High soil heave potential predicted.
D Highly Low soil compressibility expected * Moderate soil compressibility expected High soil compressibility expected

compressible soil

E | Erodability of soil Low. Intermediate High
Difficulty of Scattered ional bould k or hard d b k or hard d
F | excavation to cattered or occasional boulders Rock or hardpan pedocretes between Rock or hardpan pedocretes more
1,5m depth less than 10% of the total volume 10 and 40% of the total volume. than 40% of the total volume.
. Undermining at a depth greater than Old undermined areas to a depth of Mining within less than 100m of
Undermined 100m below surface (except where )
G - L 100m below surface where stope surface or where total extraction
ground total extraction mining has not -
closure has ceased mining has taken place.
occurred).
H Instability in areas Possibly unstable Probably unstable Known sinkholes and dolines
of soluble rock
Slopes between 6 and 18 degrees and
less than 2 degrees (Natal and Western More than 18 degrees (Natal and
Between 2 and 6 degrees (all c Western Cape)
|| Steep slopes regions) ape). More than 12 d Il oth
Slopes between 6 and 12 degrees and reozgns)an egrees (all other
less than 2 degrees (all other regions) 9
3 Areas of unstable Low risk Intermediate risk ngh risk (espec_lally in areas
natural slopes subject to seismic activity)
K Areas subject to 10% probability of an event less than | Mining-induced seismic activity more Natural seismic activity more than
seismic activity 100 cm/s? within 50 years than 100 cm/s? 100 cm/s?
Areas subject to A “most favourable” situation for this Areas adjacent to a kno_wn drainage Areas within a known drainage
L channel or floodplain with slope less

flooding

constraint does not occur.

than 1%.

channel or floodplain.

*These areas are designated as 1A, 1C, 1D or 1F where localised occurrence of the constraint may arise.

3.12.4.1

CoLLAPSIBLE SolL (A)

A collapsible fabric may occur in any open-textured silty or sandy soil which has a high void
ratio, and yet has a relatively high shear strength in the dry state imparted to it by colloidal or
other coatings around the individual grains. When saturated under load, the bridging colloidal
material undergoes an instantaneous loss of strength and the grains are forced into a denser
state of packing with a reduction in void ratio. This may lead to sudden foundation settlement of
some magnitude, perhaps up to 10% of the thickness of the potentially collapsible soil horizon.

3.12.4.2 SEEPAGE (B)

Seepage generally relates to the presence of a shallow perched water table within 1,5m of
surface or surface water in the form of swamps, vlei and marshy areas. These areas are
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normally characterised by a shallow impermeable soil horizon such as ferricrete, clay or shallow
rock.
3.12.4.3 AcTIVE SolL (C)

Clay soils change their volume on wetting up or drying out, particularly those containing active
clay minerals of the smectite group such as montmorillonite. Heaving is the process that
accompanies the wetting of active soils above a deep water table with a change in volume.
Active clays may be inferred from the fissuring and particularly slickensiding and shattering
apparent in the soil fabric during profiling. The activity of the soil, i.e. its susceptibility to volume
change upon changes in moisture content, is the ratio of the plasticity index to the clay fraction.

Substantial shrinkage (the reverse process) can occur when the water table is lowered under
drought conditions, which may produce differential settlement in buildings. This is due to the fact
that there is greater loss of soil moisture under external walls where there is less protection
against evaporation. Likewise trees, especially hydrophilic varieties, can so desiccate parts of
the soil as to cause unsightly cracking in structures.

3.12.4.4 HiGHLY COMPRESSIBLE SolIL (D)

Compressible soils are liable to consolidate under applied loads, leading to settlement in areas
with a shallow water table, thus with a high soil moisture content. This type of settlement is
commonly associated with transported solls, e.g. recent alluvial, lacustrine deposits and aeolian
sand. Most of these soils have not been significantly desiccated or compressed by temporary
loads such as those imposed during glaciation or by deep sedimentary mantles which have
subsequently been removed by erosion, and so they have been consolidated only under their
own overburden pressure, i.e. normally consolidated.

The leaning Tower of Pisa is a classical example of the differential settlement of a heavy
structure on saturated compressible soil.
3.12.4.5 ERODABILITY OF SolL (E)

Generally the soil in the upper reaches of the profile is probably erodible if subjected to high
water velocity, as it is generally cohesionless. The same applies to sodium based clay minerals
as they are prone to rapid dispersion or deflocculation in water as they are highly susceptible to
erosion and piping when subjected to a hydraulic gradient, for example by seepage through a
dam embankment. Soils of several origins are dispersive particularly suspect are clayey alluvial
and gullywash soils that have been subject to a build up of exchangeable sodium. Granitic soils
are also prone to erodability and dispersiveness.

3.12.4.6 DIFFICULTY OF EXCAVATION (F)

Difficulty of excavation generally occurs where shallow rock or pedocretes are encountered
within 1,5m of the soil profile and where refusal of a TLB occurs. Obviously areas of rock
outcrop or sub-outcrop also falls within this category. Difficulty of excavation is of particular
importance for the installation of services (water and sewage) where costs would escalate if
blasting or powerful machines have to be used.
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3.12.4.7 UNDERMINED GROUND (G)

Undermined areas could lead to surface subsidence and earth tremors. Several building
restrictions are being imposed depending on the depth of undermined areas.

3.12.4.8 INSTABILITY IN AREAS OF SOLUBLE Rock (H)

Portions of the study area are underlain by dolomite, a soluble rock in which Karst features,
dolines and sinkholes amongst others, can develop. A sinkhole is a subsidence that appears
suddenly, and sometimes with catastrophic consequences, as a cylindrical and steep-sided hole
in the ground. A doline or compaction subsidence is a surface depression that appears slowly
over a period of years.

3.12.4.9 STEEP SLOPES (I)

Steep slopes occur in the more mountainous areas as encountered close to the Suikerbosrand
Nature Reserve or adjacent to rivers that are deep incised into the bedrock. These are
environmentally sensitive areas and should not be developed.

3.12.4.10 AREAS OF UNSTABLE NATURAL SLOPES (J)

These are both areas on hill or mountain slopes that are covered with boulders as well as highly
jointed and fractured rock in road cuttings.

3.12.4.11 AREAS SUBJECT TO SEISMIC ACTIVITY (K)

According to Fernandez and Guzman (Ref.8), the area investigated is classified as having a
seismic intensity of between V and VI on the modified Mercalli scale (MMS) with a 90%
probability of not being exceeded during a 100 year recurrence period. An earthquake with an
intensity of V on the MMS is described as having the following characteristics:

It can be felt outdoors and its direction estimated,;
Sleepers are awakened;

Liquids are disturbed and some are spilled;
Small unstable objects are displaced or upset;
Doors swing, close or open;

Shutters and pictures move; and

Pendulum clocks stop, start or change rate.

An earthquake of VI on the MMS is described as follows:

All people, in- and outdoors feel it;

Windows, dishes and glassware are broken;

Pictures and books fall of walls and shelves;

Furniture is moved and overturned; and

Weak plaster and poorly constructed masonry structures crack.
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The expected peak ground acceleration values associated with these magnitudes of earthquake
are:

32 to 56 cm/s2
9to 18 cm/s2

Horizontal acceleration:
Vertical acceleration:

The peak ground acceleration values indicate low intensity of seismic activity. No special
seismic design measures are therefore required. The area would be rather prone to mining
induced seismic events than natural seismicity.

3.12.4.12 AREAS SUBJECT TO FLOODING (L)

This is self explanatory and occurs on the floodplains of rivers and around pans. This also
includes known marshes and vlei areas. Generally the 1:50 year floodline needs to be
determined with no development permitted below it.

TABLE 11: POTENTIAL GEOTECHNICAL CONSTRAINTS

Geological Formation Potential Geotechnical Constraints Provisional Development Zone

Viyheid Formation Potenpgl activity, slaking, slope L&l
instability.

Dwyka Formation Potenpal activity, difficult excavation, L&l
slope instability.

Karoo Dolerite Potential activity, difficult excavation. &l

Kaafirskraal Complex Potential activity, difficult excavation. I

, Potential activity, difficult excavation,

Diabase . . ) Il
slope failures in open excavations.

Chuniespoort Group Slnkholes_a_n_d dolines, potential &IV
compressibility (wad).

Black Reef Formation Difficult excavation, potential I
compressibility.

Platberg Group Potential collapse, difficult excavation. 1 &Il

Klipriviersberg Group Potential activity and compressibility. Il

Central Rand Group I\/_Ilmng subS|der_10e, potential collapse, &l
difficult excavation.

West Rand Group Potentlal compressibility, difficult L&l
excavation.

Halfway House Granite Potent_lal coIIaps_e_, difficult excavation, L&l
potential erodability.

Colluvium Pote_ntlal activity or collapse and L&l
erodible.

Aeolian Sand Potential compressibility. Il

Alluvium Potential activity, collapse and erodible. | II

Pedocretes Difficult excavation. I
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3.13 GEOHYDROLOGY (SEE MAP 11)

3.13.1 GENERAL
The groundwater environment in the study area consists of two separate components as
indicated below.

3.13.1.1 SHALLOW PERCHED AQUIFER

The perched aquifer is a seasonal water table developed in the near surface soils and
weathered bedrock. It is perched in the sense that it occurs usually on ferricrete, clayey soil or
shallow bedrock horizon, within the upper 1 to 10m of the soil profile. The relative low
permeability of the ferricrete, clayey soil or shallow bedrock acts as a barrier to vertical migration
of percolating rainwater. This aquifer is transient or seasonal in nature and requires rainfall to
sustain it. Often, due to the shallow nature of the soils and the topographic constraints, the
groundwater will emerge as seepage or springs in valleys or gully heads, particularly in the wet
summer months.

3.13.1.2 DEeEP FRACTURED ROCK AQUIFER

This aquifer exists at the base of weathering and fracturing of the bedrock. It is often not well
developed in acid crystalline rock such as granites. The exploitability of this aquifer as a
resource is generally not feasible unless there are other features in the bedrock that enhance
transmissivity and storage of the fractured rock. Features that typically enhance these are
intrusive bodies such as dykes and sills, fracture zones or faults. Along such features intense
fracturing and deeper weathering can enhance the chances of successful water strikes when
drilling boreholes.

3.13.2 CENTRAL RAND AND WEST RAND GROUPS

According to the information obtained from the 1. 500 000 Hydrogeological Map of
Johannesburg, groundwater in this area is associated with joints and fractures in competent
arenaceous rocks related to tension and compressional stresses and offloading. Reports (De
villiers et al 1961) indicates that high yielding boreholes to the south of Heidelberg are
associated with the Sugar Bush Fault.

The groundwater yield potential is classed as moderate on the basis that 65% of the boreholes
on record produce less than 2 I/s. The groundwater level generally occurs between a depth of
10 to 25 mbgl.

The chemistry data indicates that groundwater quality in terms of salinity, with the average EC
value of some 37mS/m, is generally suitable for all use.

3.13.3 KLIPRIVIERSBERG GROUP OF THE VENTERSDORP SUP ERGROUP
Groundwater occurrence is associated with basins of weathering as well as in the transitional
zones between weathered and fresh lava.
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South of Heidelberg, groundwater in the lava of this formation is contained in fractures and fault
planes associated with the Sugar Bush Fault. High yielding boreholes are also associated with
the contact zones between diabase dykes and the lava.

The groundwater yield potential is classed as low on the basis that 81% of the available
borehole yield data support values of less than 2 I/s. The groundwater level generally occurs
between 10 and 25 mbgl. The quality of groundwater, with the mean EC and pH values of 60
mS/m and 7.6 respectively, is generally acceptable for any use.

3.13.4 VRYHEID FORMATION AND INTRUSIVE DOLERITE

Groundwater in areas underlained by this formation is associated with basins of weathering in
dolerite sills and highly jointed sedimentary rocks enclosed by dolerite, weathered and fractured
sedimentary rocks not associated with dolerite intrusions and indurated and jointed sedimentary
rocks alongside dykes.

The groundwater yield potential is classed as low since 83% of the boreholes on record produce
less than 2 I/s. The groundwater rest level is generally encountered between 5 and 25 mbgl.

3.13.5 MALMANI SUBGROUP OF THE CHUNIESPOORT GROUP

The dolomites of the Chuniespoort Group represent the most important aquifer in South Africa.
This is due to the generally high storage capacity and often highly permeable characteristics of
these rocks. Groundwater occurs in caves, solution channels and fractures occurring in the
carbonate rocks of this group.

The groundwater yield potential is classed as excellent on the basis that 50% of the boreholes
on record produces more than 5 I/s, with a maximum of 126 I/s. Groundwater levels in dolomitic
aquifer does not necessarily follow the topography. More often than not, it occurs as a nearly
horizontal surface indicative of a low hydraulic gradient and a very permeable formation. This
characteristic partly explains the occurrence of extremely deep groundwater rest levels in areas
of raised topography. Depths exceeding 100m below surface are not uncommon.

3.13.6 HALFWAY HOUSE GRANITE

Groundwater is often encountered in both the saturated weathered material below the regional
groundwater rest level and in the transition zone below weathered and fresh granite.

The groundwater yield potential is classed as good on the basis that 62% of the boreholes on
record produce more than 2 I/s. The depth of groundwater rest level is generally between 5 and
30m below surface. The deeper groundwater rest levels can be ascribed to well distributed
fracturing and associated permeability occurring in the fresher bedrock below the weathered
material.

Report indicates that there is one instance of an artesian borehole located in this granite. It
occurs in the vicinity of Heidelberg, and is used for domestic supply.
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3.14 BIODIVERSITY (SEE MAPS 12 - 16)
3.14.1 INTRODUCTION

The natural environment in Lesedi was extensively and severely altered as a consequence of
agriculture and manmade habitation. As a result, it seems prudent to redefine habitats which
support surviving endemic/indigenous vertebrate and invertebrate biota.

This report is not purported to provide a definitive overview of the flora and fauna of the Lesedi
Local Municipality, neither to highlight the Red data species. It should also be noted that some
species may have disappeared unnoticed from the study area, some species have succeeded to
immigrate into the area because of environmental changes, and in most cases population
densities are either below or in patches above natural population densities.

The entire area has largely been changed through agricultural practices. The landscape
consists of open highveld grassland plains with rocky hills and outcrops. The hills and rocky
outcrops are mainly restricted to the western parts of the LLM area. Agricultural lands and
pastures dominate the entire area. The only areas with natural grassland are to the south and
west, which are used for cattle farming as well as moist grassland areas along drainage lines,
streams and rivers that are not suitable for tilling. The increasing human population and the
demand for housing are also impacting on the area and more of the areas that are not under
agricultural lands are being developed for housing, industries etc. Water pollution, soil erosion,
handling of increasing quantities of sewage, urban and toxic waste, to name a few, add to the
environmental pressures.

The major threat to the natural biota revolves around human population growth and the
transformation of land and the rate of urbanization, which causes habitat loss. Gauteng has the
largest human population density per square kilometre in South Africa. Other threats that are not
less important are afforestation, loss of riverine and wetland/marsh habitat, agriculture and
livestock modification, invasive alien plants and trees, food scarcity for fauna as a result of
habitat loss (also results in loss of biodiversity), poisoning, disturbance through human activities
(and domestic dogs and cats) such as hunting and off-road vehicles etc, and human-made
structures such as high-tension cables. All red data bird species (Barnes 2000) mentioned in this
report have been recorded for the region (2628 AC, AD, BA, BC, BD, CA CB, DA and DB
according to Harrison et al. 1997 and Tarboton et al. 1987.

Two of the four Important Bird Areas (IBA) for Gauteng are situated within or on the border of
the Lesedi Area. These are the Blesbokspuit (SA021) also declared a Ramsar site, and
Suikerbosrand Nature Reserve (SA022)(Barnes 1998).

3.14.2 METHODOLOGY USED DURING FIELD WORK

The biodiversity team consisted of highly qualified specialists in their different fields. Mrs. Petro
Lemmer is a Botanist, Dr Naas Rautenbach a Mammologist, Mr Wulf Haacke a Herpetologist,
Mr Rihann Geyser and Mr Riaan Marais Bird specialists, Mr Reinier Terblanche is an
invertebrate specialist and Mrs Vanessa Marais a professional Landscape Architect that did the
mapping for the team.
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Mrs Marais first received an overview of the Lesedi area with a tour of the area with other team
members and members of the Lesedi Local Municipality on 6 October 2005. On this tour, areas
of interest as well as certain vegetation or historical hot spots were identified by team members.
This overview tour gave a good indication of the different types of habitats likely to be
encountered during the detailed field work.

The specialist team did detailed field work during the week of 19 to 23 October 2005 together
with Mrs Marais. She used Quickbird satellite imagery in a pixel resolution of 60cm in an
appropriate scale to do detailed mapping, together with 1:50 000 topographical maps showing
topographical features and contour lines for mapping the environmental features of the Lesedi
area. Flora Categories used were determined through the different vegetation types
encountered and fauna categories were determined by the different habitat types in the area.

Team members travelled by vehicle throughout the entire Lesedi area on all the roads mapping
vegetation and fauna features. Features were mapped from the aerial photos and ground
truthed as far as possible from the vehicles. At points where features were difficult to establish
the team members walked that area to determine the features. After the team travelled through
the Lesedi area for six days, rural mountainous areas were interpreted from the aerial photos
since those areas are impossible to get to because there are no roads near those areas. This
was only done when the team felt relatively certain that they could interpret the aerial photos
correctly.

The invertebrate specialist, which is doing his doctoral on the Heidelberg Copper butterfly, is
working in the Lesedi area regularly and met the team at strategic points to indicate critical
invertebrate hot spots in the Lesedi area.

Mrs Lemmer visited the Lesedi area again in early 2006 with Mr Org Fritz (the horticulturalist of
the Lesedi Local Municipality). She showed him red data vegetation hot spots that were
identified during the field work and he showed her interesting vegetation areas to ensure that all
the features were covered during the studies.

A desk study was then undertaken by all the specialists describing the habitat and vegetation
features encountered during the field work. These features were described using the knowledge
of the specialists in this field and out of all these descriptions a report was compiled.

The following habitats, associated with vegetation communities and characteristics, which plays
an important role to determine the environmental status quo were identified during the overview
environmental assessment. Many species requires a combination of two or more of the under
mentioned habitats for survival e.g. Grass Owl will breed in wetland grass but will hunt over the
adjacent grassland for food.

3.14.3 MANMADE HABITATS
3.14.3.1 Urban and Rural gardens

In urban and rural gardens the natural vegetation has been replaced by cultured plants varying
from manicured “kikuyu” lawns, flowerbeds, shrubs and fruit/other trees which are mostly
exotics. However, quite often such introduced trees and shrubs provide habitat for animals,
particularly birds.
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3.14.3.1.1 Mammals

A few small mammals with wide habitat tolerances can at times be found in gardens, especially
during a period of stress. These can in fact be regarded as commensals, and are of very little
conservation interest.

3.14.3.1.2 Birds

Rural and suburban gardens have created an evergreen habitat for many birds which provide
sanctuary, breeding opportunities and food. Natural predators (viz, snakes and smaller wild cats)
have largely been persecuted by man, resulting in a relatively safe environment, with exception
of domestic cats and dogs. Many bird species have adapted to human altered areas and tend to
be the more common bird species. Some of the ranges of certain species have also increased
and species not previously known to occur within Gauteng suburbs are now common e.g. Grey-
go-away bird and Thick-billed Weaver. Others, mainly alien species, are dependent on humans
for survival such the House Crow (does not occur in the region) and Common Myna. Large
gardens, parks, sports fields and golf courses with open lawns also create ideal habitat for
ground feeding birds. These lawns are usually well watered and the ground soft rendering it
easy for birds to probe in search of worms and other ground living insects. There are usually
always water present in the form of irrigation, ponds, water features and swimming pools. The
interest in birds among the public has grown and bird feeders are today a normal feature in most
gardens. Trees are mainly exotics such as Bluegum and Pine that grow high and the nests are
out of reach for predators and humans. Fruit bearing trees are also an important food supply for
many bird species. Most frugivorous birds are not habitat specific and due to their high
adaptability they are not threatened.

3.14.3.1.3 Reptiles & Amphibians

In general, gardens are avoided as herpetofauna gets displaced during the construction phase,
as well as being killed by humans, cats and dogs. However, water features, rockeries and
flowering plants attract insects, amphibians and/or small mammals and may again attract
predators such as toads, lizards and even snakes. Some species flourish under these conditions
in association with humans or structures created by them and are thus referred to as
‘commensals’. The Guttural Toad, Cape Dwarf Gecko, the Variable, Speckled and Wahlberg’s
Snake-eyed Skink, Brown House Snake, Common Slug-eater, Herald Snake and Rhombic Egg-
eater are some of these commensals.

3.14.3.1.4 Conclusion

Although landscaped gardens are unnatural habitats, a number of species found suitable
survival opportunities. Within such habitats it should be accepted that unique conglomerations
of vertebrates are found, not to mention its population densities not necessary reflected in
natural settings. It is even possible that some species extended their distribution into areas
formerly inaccessible. This habitat is largely unappreciated as a haven for fauna, which in fact
could actually be improved with the directed planting of plants indigenous to the area providing
sanctuary and nourishment throughout the year.
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3.14.3.2 Manmade structures within the urban and ru  ral landscape

Structures vary from buildings, pylons, fences etc. These only serve as perches, refuges or
nesting sites for some animals such as birds, reptiles and bats.

3.14.3.21 Mammals

Bats especially benefit from manmade structures and in some instances bats have in fact
succeeded to extend their former distributional areas. A few rodents are also known to at times
find refuge in houses, in particular exotics (house mice and house rats). The following are a few
of the species that find refuge in manmade structures:

TABLE 12: BAT AND RODENT SPECIES FINDING REFUGE IN MANMADE STRUCTURES

SCIENTIFIC NAME ENGLISH NAME
Taphozous mauritianus Mauritian tomb bat
Tadarida aegyptiaca Egyptian free-tailed bat
Miniopterus schreibersii Schreibers’ long-fingered bat
Myotis welwitchii Welwitsch’s hairy bat
Neoromicia capensis Cape serotine bat
Scotophilus dinganii African yellow house bat
Scotophilus vitidis Greenish yellow house bat
Nycteris thebaica Egyptian slit-faced bat
Rhinolophus clivosus Geoffroy’s horseshoe bat
Hipposideros caffer Sundevall’s roundleaf bat
PHIURUS PLATYOPS Rock dormouse
PHIURUS MURINUS Woodland dormouse
Mus musculus House mouse
Mastomys coucha Southern multimammate mouse
Rattus rattus House rat

3.14.3.2.2 Birds

Man-made structures are major environmental problems specifically for bird species. High-
tension cables mainly threaten large bird species with long wing spans such as vultures, eagles,
cranes, and storks. They are attracted to these structures to perch and in the process are being
electrocuted when their wings touch the wires on take-off and landing. Other bird species that
are relatively un-maneuverable in flight such as flamingos, cranes and bustards or migratory
birds that fly frequently during the night are vulnerable as they fly directly into the utility wires and
cables and break their necks or wings (Barnes 2000). This is also a hazard during bad weather
conditions. Night hunting bird species such as owls are also killed by fences or on the road by
motor vehicles. Wheat and maize spilled from trucks onto the road is a major problem as the
wheat and maize attract rodents as well as owl species such as the Marsh and Grass Owl that
prey on these rodents and in the process are killed by vehicles. Manmade structures such as
certain farm dams with cement walls are known to be detrimental to large raptors, which land on
the walls in an attempt to clean themselves, slip in and drown (Barnes 2000). Many of these
structures such as telephone wires and poles as well as fences are used by smaller bird species
such as shrikes, kites and kestrels as perches from where they can scan the surrounding areas
for insects and small mammals. They also frequently perch on high-tension power cables. Birds
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such as kestrels and crows also use high-tension power-line pylons for nesting purposes. Large
buildings create artificial cliffs for some bird species such as martins and swifts which use them
as structures for nesting.

3.14.3.2.3  Reptiles & Amphibians

In general these manmade structures are avoided by herpetofauna, but suitable buildings may
be utilized by commensals such as the Cape Dwarf Gecko and the Speckled Skink.

3.14.3.2.4 Conclusion

Manmade structures could have advantages or disadvantages for fauna. Whereas structures
such as houses and barns could provide sanctuary for species such as bats and owls, other
structures, such as high-tension cables and roads can be lethal. Telephone lines serve as
perches for falcons to hunt from.

3.14.3.3 Exotic plantations and thickets

The rural landscape is typified by plantations and thickets of alien trees, commonly blue gum,
poplar and wattle. Dense stands of alien trees normally result in sterile environments which are
of no use to endemic birds other than nesting and perches. These exotic plants are in
competition with indigenous vegetation, resulting in bare soil within these plantations. These
trees are also invaders with seeds that germinate easily and spread fast. Alien trees, such as
Acacia melanoxylon, Ecalyptus spp. and Pinus spp. are found around the old farm homesteads
and have invaded river courses and wetlands in the Lesedi area.

Cutting of these trees encourages the sprouting of seedlings and without proper management
and treatment with poisons results in larger plantations invading natural vegetation and
wetlands.

3.14.3.3.1 Mammals

Local mammals are not adapted to alien plantations and thickets, especially in terms of
nourishment, and are thus not found in such environments. In essence, alien plantations and
thickets are in fact hostile environments.

3.14.3.3.2 Birds

Alien plantations and thickets do not offer a large variation in plant communities and these trees
are mostly unpalatable for insect and game species. As a result a few or no insectivorous birds
will occur within plantations. A number of nectar feeding species such as white-eyes and
sunbirds will feed on the nectar produced by the flowers of these trees. Some birds also make
nests in these trees. A few birds of prey, requiring tall trees for nest building, have increased
their ranges due to the presence of these trees. These include Black Sparrow Hawk and
Ovambo Sparrow Hawk. No or little grass growth takes place on the ground where these trees
grow and seed eating species are few. These trees are known to extract large volumes of water
daily and the surrounding ground is thus normally hard and dry. Birds such as Lesser Kestrel,
Amur Falcons and Red-footed Falcons make use of large Bluegum trees where they roost in
large numbers and these roosts need to be identified and protected within the region.
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3.14.3.3.3 Reptiles & Amphibians

The local herpetofauna do not tend to benefit from this habitat type and the presence of local
species is usually incidental and peripheral, often associated with shelter provided by logs, bark
or leaf litter.

3.14.3.3.4 Conclusion

Alien plantations and thickets are alien to local fauna, and as such these are rather hostile. In
fact, dense stands of alien vegetation, in the case of Lesedi largely Bluegum plantations and
thickets, are converting natural environments into sterile environments. Any use by indigenous
vertebrates is coincidal and biodiversity is extremely low.

3.14.3.4 Monoculture Agricultural Lands

Presently by far the major land-use throughout the Lesedi area, is fields for raising monocultures
such as maize, wheat and sunflowers. Such land-use practice results in sterile environments for
biota since either the crops are foreign, or the crops are reaped resulting in barren surfaces.
With the ploughing of natural areas for agriculture most of the natural vegetation is destroyed
and that area can never be rehabilitated to its natural state. With the markets for agricultural
products that are not doing so well, a lot of the farmers started rehabilitating their lands with
grasses for grazing. Over time these areas may look natural but most of the herbs and forbs
associated with natural conditions will never establish in these fields again. If these fields are left
for a long period of time some of the succession plants will return over time and biodiversity may
increase slowly.

3.14.3.4.1 Mammals

Agricultural lands are in nature inhospitable environments, and only burrowing small mammals
can co-exist in such situations. Rodents such as the Bushveld and Highveld gerbils can at times
become pests when they excavate planted seeds. The Yellow and Slender mongooses can
subsist by preying on the few vertebrates managing a precarious existence.

3.14.3.4.2 Birds

Agriculture is another major environmental problem for threatened bird species as well as
species that depend on grassland for survival. The tilling of soil is one of the most drastic and
irrevocable alterations wrought on natural systems destroying the structure and species
composition of the natural vegetation (Barnes 1998). This disturbance is mainly permanent and
thereby has a massive impact on the taxa that are dependent on natural vegetation. This
especially affects the grassland areas in the region. Birds able to exploit crops or interim bare
ground may benefit temporarily. The conversion of grassland into maize and wheat land has a
negative impact on natural grasslands. Seed eating species (granivorous) such as queleas,
doves and bishops largely benefit from maize and wheat crops as it supplies food in large
guantities to them. Many of these species flock in large numbers on fields and indeed become
pests. The birds least likely to be affected by this transformation of grassland to agricultural field
are the smaller species that are able to persist in small fragmented remnants of undisturbed
habitats. Species most likely to show disrupted patterns of distribution are the larger species
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with larger home ranges (Barnes 1998). Some red data species such as the Blue Crane have
been observed to forage and breed on agricultural lands and fields (Barnes 2000).

3.14.3.4.3 Reptiles & Amphibians

Agricultural utilization, especially ploughing vast tracts of land, is very detrimental for the local
fauna, initially by the physical damage done to animals. A very high percentage of the extant
population is exterminated, even when sheltering underground. Surviving individuals might
subsequently be affected by insecticide poisoning, either directly or by the elimination of their
food sources. A few of the burrowing species such as the Slender-tailed Legless Skink, Bibron’s
Blind Snake, Delalande’s Blind Snake, Cape Thread Snake, Peters’ Thread Snake and the
Cape Centipede-eating Snake might be able to survive in reduced numbers.

3.14.3.4.4 Conclusion

Monoculture fields are devastating to fauna and flora. Whichever plants or animals manage to
survive the effect of growing grains is more coincidal than anything else, probably as a
consequence of small patches of natural growth. Biodiversity is therefore very low in these
areas.

3.14.35 Severe degradation of the natural environm  ent.

Mining activities such as mine dumps, slimes dams, quarrying and sand mining causes barren
surfaces which are alien to endemic biota. Very little, if any natural vegetation is left after mining
activities took place, especially with limited rehabilitation. Species usually used for rehabilitation
are not always indigenous or endemic to the area.

This type of environment is absolutely hostile to the indigenous fauna and only occasional strays
may be encountered peripherally before thorough rehabilitation has taken place. The aftermath
of mining is absolute devastation and these areas have very limited biodiversity.

3.14.4 NATURAL HABITATS
3.14.4.1 Aquatic habitats such as rivers, dams and pans

As indicated in Section 3.11 of this Report, two perennial rivers, namely the Blesbokspruit and
the Suikerbosrant River, run through the study area and a number perennial and non-perennial
dams and pans occur in the area.

Bodies of permanent water offer habitats for aquatic life forms such as fish, crustacea, water
lilies and water grass. There are numerous small dams, which are seasonally filled after the
summer rains and dense beds of Phragmites australis surround the permanent dams.

Some of the rivers running through the Lesedi area have riverine vegetation on the
embankments which serves as feeding and breeding space for fauna. The river with its riverine
vegetation forms a corridor running through an area that is usually developed for urban or for
agricultural purposes. This corridor is very important for the continued existence of certain
vulnerable fauna species in the area.

3.14.4.1.1 Mammals

Mammals reliant on aquatic environments rely on a permanent and substantial body of water in
a relatively healthy state, as such supporting aquatic fauna and flora such a invertebrates and

Lesedi EMF : Environmental Management Framework, 2006 : Page 64



fish as sources of nourishment. The African clawless otter and the Spotted-necked otter mainly
occur in this habitat.

3.14.41.2 Birds

A large number of threatened bird species occurs within palustrine marshes in combination with
rivers and wetland systems (Barnes 2000). This habitat is the second most important habitat for
the region’s threatened bird species according to Barnes (2000). Most of the rivers in the Lesedi
area are reduced to narrow and deep cut river systems which flood their banks temporarily
during high rainfall seasons and broadens in some areas to form mainly open river systems with
reeds that grow along their banks and with little riparian vegetation. However in certain areas the
river flows were impeded by man-made sand embankments for roads and railway construction,
resulting in the broadening of rivers. These stretches became colonised with wetland vegetation
dominated by Phragmites australis and Typha capensis (Barnes 1998). Plants that form a
common and important food source for waterfowl such as Potamogeton spp. and Alisma
plantago-aquatica grow in patches along these wetland systems. Similar vegetation can also be
found at the inflow of large manmade dams.

The following table lists Red data bird species likely to occur within the wetland, river and marsh
habitat in the study area.

TABLE 13: RED DATA BIRD SPECIES LIKELY TO OCCUR IN WETLANDS IN LESEDI

RED DATA STATUS ACCORDING
TO BARNES (2000)

Near Threatened

ENGLISH NAMES SCIENTIFIC NAMES

Half-collared Kingfisher Alcedo semitorquata

African Grass-Owl Tyto capensis Vulnerable
Grey Crowned Crane Balearica regulorum Vulnerable
Blue Crane Anthropoides paradiseus Vulnerable
Wattled Crane Bugeranus carunculatus Critical
Corn Crake Crex crex Vulnerable
Greater Painted-snipe Rostratula benghalensis Near Threatened
African Marsh-Harrier Circus ranivorus Vulnerable

Black Harrier

Circus maurus

Near Threatened

Pallid Harrier

Circus macrourus

Near Threatened

Eurasian Bittern

Botaurus stellaris

Critical

Pink-backed Pelican

Pelecanus rufescens

Vulnerable

Yellow-billed Stork

Mycteria ibis

Near Threatened

African Openbill

Anastomus lamelligerus

Near Threatened

Black Stork

Ciconia nigra

Near Threatened

Pans are endorheic (having no point of outflow, therefore losing water mainly by evaporation)
wetlands with a closed-drainage system. They are typical of poorly drained, relatively flat and dry
regions. The loss of water through evaporation sometime results in saline conditions. The water
depth within these pans is shallow (<3 cm) and the pans vary in diameter from a few metersto a
few kilometres (Barnes 1998). Several, mainly seasonal, pans can be found spread over the
region from the central areas and eastwards. The following red data species are dependent on
these pans in one-way or the other:
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The following table lists Red data bird species likely to occur on pans in the study area.
TABLE 14: RED DATA BIRD SPECIES LIKELY TO OCCUR IN PANS IN LESEDI

RED DATA STATUS ACCORDING TO

ENGLISH NAMES SCIENTIFIC NAMES BARNES (2000)
African Grass-Owl Tyto capensis Vulnerable
Chestnut-banded Plover Charadrius pallidus Near Threatened
African Marsh-Harrier Circus ranivorus Vulnerable
Black Harrier Circus maurus Near Threatened
Pallid Harrier Circus macrourus Near Threatened
Greater Flamingo Phoenicopterus ruber Near Threatened
Lesser Flamingo Phoenicopterus minor Near Threatened
Yellow-billed Stork Mycteria ibis Near Threatened
African Openbill Anastomus lamelligerus Near Threatened
Black Stork Ciconia nigra Near Threatened

Not only are these pans important for the mentioned red data species but also for many
Palaearctic waders which visit southern Africa during the summer months. In most cases these
pans are highly alkaline and a very productive food source. (Maclean 1990). However pans that
are turbid are less productive as it inhibits the growth of phytoplankton. These pans are
especially important for Lesser and Greater Flamingos.

3.14.4.1.3 Reptiles & Amphibians

Aquatic habitats only become significant in association with vegetation which provides shelter
and attracts potential prey. Some of the meandering rivers (Blesbokspruit) in the Lesedi area are
well vegetated and fringed with sedges and reeds which are therefore utilized by certain frogs
and snakes. The more common species are the Common River Frog, the Cape River Frog, the
Striped Stream Frog and the Brown water Snake.

Dams are rivers which have been obstructed and a similar faunal composition is expected,
although still water species, such as platannas may occur and toads may breed in the still back
waters. A few of the species found here are the Common Platanna, Guttural Toad and the Cape
Terrapin.

Pans and vlei's are temporary vegetated water bodies and have a herpetofauna similar to
wetland habitats.

3.14.41.4 Conclusion

Permanent water bodies are very important habitats for vertebrates and invertebrates, especially
birds, many of which are Red Data species. These corridors play a huge role in the overall
biodiversity of fauna and flora, have a high conservation status and should be kept undeveloped
for at least 50 meters on both sides or under the 1 and 100 year floodline.

3.14.4.2 Wetland habitat

This habitat is associated with grassland vegetation that occurs in drainage lines or natural
depressions that is dependent on perennial or seasonal water for continued survival and that is
undisturbed by removal of the upper soil layer. These plants use the nutrients that have built up
in the water (from animal manure, sewage works, natural decomposition of plant material) for
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growth, thereby “filtering out” excess nutrients and rendering the water clear.

The soil in drainage lines and wetlands is usually heavy black turf and many plants are adapted
to growing in these often water-logged conditions. Some of the typical species of wetlands are
listed in the following table:

TABLE 15: TypPICAL WETLAND VEGETATION

SCIENTIFIC NAME ENGLISH NAME
Androcymbium sp
Arundinella nepalensis River grass

Chironia palustris

Crinum graminicola
Cyperaceae various species:
Cyperus spp

Kyllinga alba

Pycreus spp
Schoenoplectus spp

Scirpus varius

Scleria spp

Jamesbrittenia aurantiaca Cape saffron
Juncus sp
Kniphofia typhoides
Near Threatened
Kniphofia ensifolia subsp ensifolia Torch lily
Leersia hexandra Wild rice grass
Limosella maior

Lobelia flaccida subsp flaccida
Mentha aquatica

Monopsis decipiens Butterfly Lobelia
Moraea pallida Yellow tulip
Nesaea sagittifolia var sagittifolia
Nidorella anomala

Persicaria sp

Phragmitis australis

Ranunculus multifidus Common buttercup
Rumex lanceolatus Common dock
Selago densiflora

Sium repandum Water parsnip
Trachyandra erythrorrhiza

A3 Red Data

Typha capensis Bulrush

The plants supply shelter for water insects, small fishes, water birds and nesting and roosting
places for insects (e.g. dragon flies) and birds (finches, weavers). The wetlands supply breeding
medium for some reptiles (e.g. frogs) and fish. The wetland areas hold open water, often
shallow, with extensive fringing vegetation and some relatively small patches of emerging
vegetation. The dominant marginal vegetation include Phragmites australis, Typha capensis,
Juncus spp. and Cyperus spp. Patches of Potamogeton and Alisma plantago-aquatica, common
food sources for waterfowl, occur in places.

This type of environment offers similar conditions to the fauna as quiet edges of dams, vleis and
pans and a similar species composition may be expected, even if it is on a temporary basis for
reproduction only.
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3.144.2.1 Mammals

A number of mammals are reliant on permanent sources of water with associated semi-aquatic
vegetation to provide sanctuary and food. Such an association in fact represents an entire
ecosystem. The insects which live in such an association also form an important source of prey
for a number of insectivorous bats when they swarm to form feeding patches at dusk during
summer.

TABLE 16: MAMMALS ASSOCIATED WITH WETLANDS

* SCIENTIFIC NAME

ENGLISH NAME

Myosorex varius

Forest shrew

Crocidura mariquensis

Swamp musk shrew

Crocidura fuscomurina

Tiny musk shrew

I Cricidura maquassiensis

Maquassie musk shrew

Crocidura cyanea

Reddish-grey musk shrew

Crocidura silacea

Lesser grey-brown musk shrew

Crocidura hirta

Lesser red musk shrew

V Chrysospalax villosus

Rough-haired golden mole

| Tadarida ventralis

African free-tailed bat

Miniopterus schreibersii

Schreibers’ long-fingered bat

I Myotis welwitchii

Welwitsch’s hairy bat

Neoromicia capensis

Cape serotine bat

Scotophilus dinganii

African yellow house bat

Scotophilus vitidis

Greenish yellow house bat

Nycteris thebaica

Egyptian slit-faced bat

Rhinolophus clivosus

Geoffroy’s horseshoe bat

Hipposideros caffer

Sundevall’s roundleaf bat

Otomys angoniensis

Angoni vlei rat

Otomys irroratus

Vlei rat

Dasymys incomtus

African marsh rat

Dendromus melanotis

Grey pygmy climbing mouse

Dendromus mystacalis

Chestnut climbing mouse

Atilax paludinosus

Marsh mongoose

* The conservation status of red data species are given in the first column, i.e. V =
Vulnerable, | = Indeterminate

3.14.4.2.2 Birds

Wetland habitat can be found in several localities in the Lesedi area especially in the central
region of which the Blesbokspruit on the periphery (IBA SA021 and Ramsar site) is probably the
most important wetland system in the region. In the drier high-lying areas the habitat consists of
Moist Cool Highveld Grassland dominated by Themedia triandra with forbs that grow within
these grasslands (Barnes 1998).

Grasslands along with wetlands are the most poorly managed and protected habitat type in
South Africa and the majority of threatened bird species are dependent on palustine swamps
and marshes (Barnes 2000). Many of the red data species also depend on the wetlands in
combination with adjacent grassland for their survival. They will use the wetland systems for
breeding or roosting purposes and will hunt or forage on adjacent grasslands. See the table
above for bird species found in wetland habitats.
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3.14.4.2.3 Reptiles & Amphibians

Plants are specialized to grow in marshy substrates along edges of permanent water. This
wetland vegetation in turn provides habitats for a plethora of animals ranging from invertebrates
to amphibians, reptiles, birds and mammals. The wetland habitat is one of the more important
habitats, although normally heavily grazed by domestic animals. The following table lists a few of
the herpetofauna found in wetland habitats.

TABLE 17: REPTILES AND AMPHIBIANS ASSOCIATED WITH WETLANDS

SCIENTIFIC NAME ENGLISH NAME
Xenopus laevis Common Platanna
Bufo gutturalis Guttural Toad
Tomopterna cryptotis Striped Sand Frog
Tomopterna natalensis Natal Sand Frog
Phrynobatrachus natalensis Snoring Puddle Frog
Cacosternum boettgeri Common Caco
Kassina senegalensis Bubbling Kassina
Semnodactylus waelii Rattling Kassina
Lycodonomorphus rufulus Brown water Snake
Crotaphopeltis hotamboeia Herald Snake
Causus rhombeatus Rhombic Night Adder

3.14.4.2.4 Conclusion

Semi-aquatic vegetation on the fringes of water as well as drainage lines and wetlands, are
ranked together with aquatic habitats as very important. The sanctuary and nutrition offered by
semi aquatic plants form important habitat to harbour entire interdependent conglomerations of
life-forms. The general impression is that this habitat is heavily grazed by cattle which place
such systems under considerable strain. With the exception of a few systems under a measure
of official management (such as the Marievale Bird Sanctuary), very little conservation measures
are in place in the Lesedi area to conserve these important habitats. This system not only house
important fauna and invertebrate species but is high in flora biodiversity that is also good habitat
for Red listed vegetation.

This habitat type is very sensitive and no development or change in status is recommended.
3.14.4.3 Natural Grassland vegetation
Lesedi falls within three vegetation types:

The extreme east of the area falls within Moist Clay Highveld Grassland where Themeda
triandra dominates in primary grassland. Also found are, amongst others, Aristida bipartita,
Setaria incrassata, Eragrostis curvula and Brachiaria serrata. Dicotyledons are prominent, such
as Crabbea acaulis, Berkheya pinnatifida, Salvia repens and various Cyperaceae.

The vegetation type of the south-eastern part of the area, continuing along the north-bound N3,
is Rocky Highveld grassland with shallow rocky soil, and is a transitional type between the high
inland plateau grassland and the lower inland plateau bushveld. Of the area covered by this type
of grassland, 65% is transformed and 1,38% conserved. (Low & Rebelo 1996). This is a fire-
maintained grassland which would develop into savanna if fire was excluded.
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Grass species commonly found in this vegetation type are Trachypogon spicatus,
Diheterepogon amplectens, Schizachyrium sanguineum, Loudetia simplex and Bewsia biflora, to
name a few. The area is very rich in herbaceous species, both Dicotyledons and
Monocotyledons.

The area northeast of the Blesbok Spruit and the Suikerbosrant Spruit falls within Moist, Cool
Highveld Grassland, 72% of which is transformed and 0,29% conserved. Its conservation status
is very poor. Cultivation and grazing have led to degradation of large areas of this type of
grassland (Low & Rebelo 1996).

In primary grassland the grass species Themeda triandra dominates and other grass species
are, inter alia, Triraphis andropogonoides, Eragrostis suberba, Brachiaria serrata, Elionurus
muticus, and Cymbopogon pospischillii.

Of the herbaceous species in primary grassland, the following commonly occur: Tephrosia
semiglabra, Ipomoea obscura, Helichrysum rugulosum, H. caespititium, Crabbea acaulis,
Hermannia depressa and Rhynchosia totta.

3.144.3.1 Mammals

This habitat is without doubt the most productive habitat for mammals in Lesedi, but also the
habitat with the most profound manmade impact. However, apart from the Suikerbosrand
Nature Reserve, some pockets of natural habitat are still available to sustain endemic
mammalian cohorts. The following table lists some of the mammal species that could be found
in the natural vegetation areas.

TABLE 18: MAMMALS ASSOCIATED WITH GRASSLAND

SCIENTIFIC NAME ENGLISH NAME

Suncus lixus Greater dwarf shrew

Suncus infinitesimus Least dwarf shrew

Suncus varilla Lesser dwarf shrew
Crocidura cyanea Reddish-grey musk shrew
Crocidura silacea Lesser grey-brown musk shrew
Crocidura hirta Lesser red musk shrew
Atelerix frontalis (Threatened) Southern African hedgehog
Tadarida aegyptiaca Egyptian free-tailed bat
Miniopterus schreibersii Schreibers’ long-fingered bat
Myotis welwitchii Welwitsch’s hairy bat
Neoromicia capensis Cape serotine bat
Scotophilus dinganii African yellow house bat
Scotophilus vitidis Greenish yellow house bat
Nycteris thebaica Egyptian slit-faced bat
Rhinolophus hildebrandtii Hildebrandt's horseshoe bat
Rhinolophus clivosus Geoffroy’s horseshoe bat
Hipposideros caffer Sundevall's roundleaf bat
Lepus saxatilis Scrub hare

Cryptomys hottentotus African mole rat

Hystrix africaeaustralis Cape porcupine

Xerus inaurus South African ground squirrel
Pedetes capensis Springhare

Rhabdomys pumilio Four-striped grass mouse
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SCIENTIFIC NAME

ENGLISH NAME

Mus indutus

Desert pygmy mouse

Mus minutoides

Pygmy mouse

Mastomys coucha

Southern multimammate mouse

Aethomys chrysophilus

Red veld rat

Desmodillus auricularis

Cape short-tailed gerbil

Rattus rattus

House rat

Tatera leucogaster

Bushveld gerbil

Tatera brantsii

Highveld gerbil

Dendromus melanotis

Grey pygmy climbing mouse

Dendromus mystacalis

Chestnut climbing mouse

Steatomys pratensis

Fat mouse

Proteles cristatus

Aardwolf

Parahyaena brunnea

Brown hyaena

Felis silvestris

African wild cat

Felis nigripes

Black-footed cat

Otocyon megalotis

Bat-eared fox

Vulpes chama

Cape fox

Canis mesomelas

Black-backed jackal

Poecilogale albinucha

African weasel

Ictonyx striatus

Striped polecat

Genetta genetta

Small-spotted genet

Genetta tigrina

South African large-spotted genet

Suricata suricatta

Suricate

Cynictis penicillata

Yellow mongoose

Orycteropus afer Aardvark
Sylvicapra grimmia Common duiker
Raphicerus campestris Steenbok

3.14.4.3.2 Birds

Open grassland is the most important habitat type for South Africa’s threatened bird species in
the region with a proportional importance of 27% (Barnes 2000). The highest diversity of
threatened bird species occur within this grassland habitat of which many are in the highest
category of threat (Barnes 2000). There are still large areas within the Lesedi area with open
grassland especially within the eastern regions of the Lesedi area that are mainly used for cattle
farming. This habitat also includes the grassland area bordering wetlands which many red data
species use in combination with wetland habitat, crop fields, fallow fields and pastures. Below 1
800 m a.s.| the grassland changes and are dominated by grass species such as Themeda
triandra, Aristida junciformis, Digitaria monodactyla and Heteropogon contortus (Barnes 1998).
The presence and abundance of bird species in this habitat will vary from season to season
being lush and green in summer after summer rains and dry and brown or burnt during winter.
The area will favour ground living bird species such as lap-wings, francolins, pipits, long claws,
larks and chats that either hunt for insects or breed on the ground, in barrows in the ground or
between the grasses. Weavers and widow-birds will make use of this area for feeding (seeds)
during late summer and early winter when the grass is not burnt and widow-birds and cisticolas
will also breed in the tall grass during summer. Aerial feeding birds such as martins, swifts and
swallows will hunt for insects over the grasslands.

The grassland habitat will favour the following red data bird species that are largely dependant
on this habitat for their survival:
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TABLE 19: RED DATA BIRD SPECIES ASSOCIATED WITH GRASSLAND

ENGLISH NAMES

SCIENTIFIC NAMES

RED DATA STATUS ACCORDING
TO BARNES (2000)

African Grass-Owl Tyto capensis Vulnerable
Denham's Bustard Neotis denhami Vulnerable
Blue Korhaan Eupodotis caerulescens Near Threatened
W hite-bellied Korhaan Eupodotis senegalensis Vulnerable
Grey Crowned Crane Balearica regulorum Vulnerable
Blue Crane Anthropoides paradiseus Vulnerable
Wattled Crane Bugeranus carunculatus Critical
Corn Crake Crex crex Vulnerable
Black-winged Pratincole Glareola nordmanni Near Threatened
African Marsh-Harrier Circus ranivorus Vulnerable

Black Harrier

Circus maurus

Near Threatened

Pallid Harrier Circus macrourus Near Threatened
Secretarybird Sagittarius serpentarius Near Threatened
Lesser Kestrel Falco naumanni Vulnerable
Lanner Falcon Falco biarmicus Near Threatened
Southern Bald Ibis Geronticus calvus Vulnerable

Melodious Lark

Mirafra cheniana

Near Threatened

3.14.4.3.3 Reptiles & Amphibians

This is the main original habitat of the area, excluding koppies and rocky outcrops in the western
regions. A number of grassland reptiles used to occur there and should still be present in areas
exclusively used for grazing, although severe overgrazing and burning can have a negative
effect on the populations. The presence of Trinervitermes haberlandi termitaria in dead condition
with perforated outer shells increases the availability of suitable retreats and shelter and thereby
the biodiversity and population densities.

TABLE 20: REPTILES ASSOCIATED WITH GRASSLAND

SCIENTIFIC NAME

ENGLISH NAME

Pachydactylus capensis

Cape Thick-toed Gecko

Pachydactylus affinis

Transvaal Thick-toed Gecko

Agama aculeata distanti

Distant’'s Spiny Agama

Trachylepis capensis

Cape Skink

Trachylepis varia

Variable Skink

Trachylepis punctatissimus

Speckled Skink

Panaspis wahlbergii

Wahlberg's Snake-eyed Skink

Acontias gracilicauda

Slender-tailed Legless Skink

Nucras lalandii

Delalande’s Long-tailed Lizard

Nucras ornate

Ornate Long-tailed Lizard

Gerrhosaurus flavigularis

Yellow-throated Plated Lizard

Lehobia bibronii

Bibron’s Blind Snake

Lehobia lalandii

Delalande’s Blind Snake

Leptotyphlops conjunctus

Cape Thread Snake

Leptotyphlops scutifrons

Peters’ Thread Snake

Aparallactus capensis

Cape Centipede-eater

Atractaspis bibronii

Bibron’s Stiletto Snake

Lamprophis aurora

Aurora House Snake
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SCIENTIFIC NAME ENGLISH NAME
Lamprophis inornatus Olive House Snake
Lamprophis capensis Brown House Snake
Lycophidion capense Cape Wolf Snake
Duberria lutrix Common Slug-eater
Pseudaspis cana Mole Snake
Psammophylax rhombeatus Rhombic Skaapsteker
Psammophis crucifer Cross-marked Sand Snake
Prosymna sundevallii sundevallii Sundevall’'s Shovel-snout
Crotaphopeltis hotamboeia Herald Snake

Dasypeltis scabra Rhombic Egg-eater
Homoroselaps lacteus Spotted Harlequin Snake
Homoroselaps dorsalis Striped Harlequin Snake
Hemachatus haemachatus Rinkhals

Bitis arietans Puff Adder

The Striped Halequin Snake, a Red Data Species, has been recorded from the western areas of the study
site. Since it is a cryptic species and only very few records exist from the entire Gauteng Province it is
impossible to suggest conservation measures as it is impossible to monitor the efficiency of such measures.
The only way to record population densities is by the use of endless rows of pitfall traps, which are difficult to
plant in that soil type, or by destroying their natural retreats, i.e. dead termitaria and thereby decreasing their
survival potential. This snake appears to be present in the Suikerbosrand Nature Reserve (Jacobsen et al,
1986) in a situation which appears to be as suitable for its survival as possible.

3.14.4.3.4 Conclusion

The natural grasslands are by far the most prominent habitat in Lesedi. Highveld grassland
vegetation has a very high biodiversity and should be conserved as far as possible since very
little of this vegetation type falls within formal conservation areas. Fragmentation of natural
grasslands is a concern, while grazing and burning probably also affect the biological diversity
detrimentally.

This vegetation type is very sensitive and no development or change in status (e.g. by irrigation)
is recommended.

3.14.4.4 MIXED WOODLAND SAVANNA

This vegetation is characterised by localised groups of scattered trees and shrubs in and near
ravines in moist, cool Highveld grassland that has not been disturbed by destruction or removal
of the upper soil layer (e.g. ploughing, afforestation) and occurs in its natural pristine state with
stones and rocks left in situ.

Dense woodlands can be found in kloofs within the ridges that form part of the Suikerbosrand.
Other trees and shrubs that are associated with this Acacia-veld include Tarchonanthus
camphoratus, Ziziphus mucronata, Euclea crispa, Rhus leptodictya and Aloe marlothii (Barnes
1998). Also common are Olea europaea subsp africana and Cussonia paniculata subsp sinuata.
These trees are hardy and able to withstand extreme cold and dry weather conditions. On the
lower rocky slopes Protea caffra can be found.

Woodlands tend to be isolated, resulting in few animals adapted to an arboreal life style.
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3.144.41 Mammals

Lesedi is typified by the grassland biome, and as such mammals are adapted to this habitat.
Although elements of woodland savanna can be found in protected areas such as kloofs and on
slopes, these are isolated and as such unacceptable to typical woodland savannah mammal
fauna. The arboreal mammals with catholitic habitat requirements are using the woodland
elements. These species are the Chacma baboon, Vervet monkey, Woodland dormouse,
Lesser savanna dormouse, Small-spotted genet and the SA large-spotted genet.

3.14.4.4.2 Birds

Patches of Acacia woodland occur in isolated areas especially in the western parts of the
district. This woodland, dominated by Acacia karoo and Acacia caffra (Barnes 1998) vary in
density from place to place. This habitat will favour species typically associated with Acacia
savannah habitat and more specifically mixed Acacia savannah woodland. This area generally
include a great variety of arboreal passerines like drongos, warblers, flycatchers, shrikes,
sunbirds, waxbills and weavers as well as arboreal non-passerines like doves, cuckoos and
woodpeckers. Many of these species make use of the thorny nature of these trees to build their
nests. Acacia trees generally attract many insects and in turn attract a good diversity of typical
Acacia savanna bird species.

The ground cover between the trees consists of mainly short grasses interspersed with shrubs
(Barnes 1998). The rocky outcrops will favour birds associated with rocky habitats such as
chats, wheatears, rock thrushes, buntings and cisticolas that will favour the rocky nature of the
area for breeding and to perch from when hunting for insects and to scan surroundings for
predators. The trees and shrubs growing between these rocks will also provide food in the form
of seeds and fruits to various bird species and will also provide shelter and nest building sites for
many birds especially passerines. The Protea caffra trees and Aloe marlothii will attract a variety
of nectar feeding bird species such as sunbirds and white-eyes. The following red data species
are likely to occur within this habitat.

The following table lists the Red data species likely to occur within the Acacia savanna and
Rocky ridges habitat in the Lesedi District

TABLE 21: RED DATA BIRD SPECIES ASSOCIATED WITH MIXED WOODLAND SAVANNA

RED DATA STATUS ACCORDING
COMMON NAMES SCIENTIFIC NAMES TO BARNES (2000)
Blue Korhaan Eupodotis caerulescens Near Threatened
\White-bellied Korhaan Eupodotis senegalensis Vulnerable
W hite-backed Vulture Gyps africanus Vulnerable
Cape Vulture Gyps coprotheres Vulnerable
Martial Eagle Polemaetus bellicosus Vulnerable
Secretarybird Sagittarius serpentarius Near Threatened
Lesser Kestrel Falco naumanni Vulnerable
Lanner Falcon Falco biarmicus Near Threatened

3.14.4.4.3 Reptiles & Amphibians
Since natural woodlands are so poorly developed in the area, no specialized arboreal reptiles
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have been recorded, except for the Cape Dwarf Gecko, which may also be rupicolous and live
on house and other walls. One other species, the Rhombic Egg-eater is also expected to occur
in this habitat.

3.14.4.4.4 Conclusion

Woodland savanna habitat occurs mostly in steep and relatively inaccessible ravines and are
therefore not utilized to the same extent as the Highveld grasslands. Although no detailed
assessments were undertaken, it can be assumed that this habitat type promotes biological
diversity.

Woodland savanna is a very sensitive habitat and no development or change in status is
recommended.

3.14.45 ROCKY OUTCROPS

Rocky outcrops are normally situated along the summits of rises, and formed by exposed layers
of rock or loose groups of rock or large boulders providing crevices serving as sanctuaries. This
is an important habitat for rupicolous animals. This habitat is relatively undisturbed.

Rocky outcrops support vegetation that consists of certain dwarf shrubs, woody and herbaceous
perennials, succulents, bulbs and grasses, e.g. Aloe greatheadii var davyana (spotted aloe),
various Crassula species, Pellaea calomelanos (black cliff brake), Selaginella dregei (spike
moss), Parinari capensis (dwarf mobola plum), Pygmaeothamnus spp, various succulents such
as Khadia acutipetala and Khadia beswickii, an A1 Red Data species, geophytes such as
Ledebouria sp and Schizocarphus nervosus (wild squill) and short grass species.

3.1445.1 Mammals

A few mammals with a rock-dwelling habitat preference are otherwise widespread in distribution
ranges. The following table lists the mammals that would make use of the rocky outcrops:

TABLE 22: MAMMALS ASSOCIATED WITH ROCKY OUTCROPS

SCIENTIFIC NAME ENGLISH NAME
Elephantulus myurus Eastern rock elephant shrew
Tadarida aegyptiaca Egyptian free-tailed bat
Papio hamadryas Chacma baboon

Pronolagus rupestris Smith’s red rock rabbit
Pronolagus randensis Jameson'’s red rock rabbit
Graphiurus platyops Rock dormouse

Aethomys namaguensis Namagua rock mouse

Felis caracal Caracal

Procavia capensis Rock dassie

3.14.45.2 Birds

This habitat together with the isolated woodland savannah patches are mostly restricted to
mountainous surroundings in an otherwise grassland biome and the species composition is
mostly the same.

3.14.45.3 Reptiles & Amphibians
Apart from a number of specific rupiculous reptiles a number of species will utilize the available
shelters and retreats as well as vantage points provided by the available rocky habitat. As this

Lesedi EMF : Environmental Management Framework, 2006 : Page 75



type of environment is relatively undisturbed fairly high species diversity is present with normal
population densities. As such these outcrops have a high conservation function. The following
table lists the herpetofauna normally associated with rocky outcrops in the Lesedi area.

TABLE 23: REPTILES ASSOCIATED WITH ROCKY OUTCROPS

SCIENTIFIC NAME ENGLISH NAME
Lygodactylus capensis Cape Dwarf Gecko
Pachydactylus capensis Cape Thick-toed Gecko
Agama atra Rock Agama

Trachylepis varia Variable Skink
Trachylepis punctatissimus Speckled Skink

Panaspis wahlbergii Wabhlberg’s Snake-eyed Skink
Cordylus vittifer Transvaal Girdled Lizard
Pseudocordylus melanotus melanotus Drakensberg Crag Lizard
Pseudaspis cana Mole Snake
Psammophylax rhombeatus Rhombic Skaapsteker
Psammophis crucifer Cross-marked Sand Snake
Dasypeltis scabra Rhombic Egg-eater
Hemachatus haemachatus Rinkhals

Bitis arietans Puff Adder

3.14.45.4 Conclusion

Rocky outcrops offer habitat for narrowly adapted vertebrates and invertebrates relying of rock
dwelling lifestyles. It would not appear to be under undue farming pressure, but as such should
nevertheless be regarded as centres of high biological diversity.

This habitat type is very sensitive and no development or change in status is recommended.
3.14.4.6  MOUNTAINOUS AREAS

These areas are dominated by the Suikerbos Ridge, which runs from west to east through the
Suikerbosrand reserve, rising from the surrounding plateau (1 500 m a.s.l) to reach its greatest
height, of 1 918 m a.s.l., in the form of knolls on the central plateau east of Kareekloof. The
ridge is broken by numerous seasonal streams, resulting in steep cliffs varying in height from 15
m to 45 m, and the associated well-wooded kloofs, which contrast with the open, sparsely
covered plains. This ridge as well as its neighbouring ridges falls partly within the Lesedi area
and is classified as mountainous area.

The mountainous areas are usually crested by rocky ridges or rocky outcrops and tend to be
associated with this type of terrain. In addition the slopes tend to be covered with fairly dense
vegetation, which, in the Suikerbosrand area can have Aloe marlothii in high densities. These
aloes, when dead and fallen over, provide excellent shelter and retreats for small animals, such
as reptiles.

Since the proclamation of the Suikerbosrand Nature Reserve, which falls partly in the Lesedi
area as a result of extra portions that was recently added to the reserve, the endangered Oribi
Ourebia ourebi, endemic Blesbok Damaliscus dorcas phillipsi and endemic Black Wildebeest
Connochaetes gnou have been reintroduced and have thrived. Aardwolf Proteles cristatus,
Aardvark Orycteropus afer and Small Spotted Cat Felis nigripes occurred naturally.

Habitat suitable for the endemic Striped Harlequin Snake Homoroselaps dorsalis and Giant
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Girdled Lizard Corylus giganteus occur in these mountainous areas and both species may be
present.

3.14.4.6.1 Mammals

Mountainous areas are wider defined than rocky outcrops, as such including mountainous
slopes with good grass cover. This habitat type provides the type of environment for especially
grey rhebuck and mountain reedbuck. The grassy basal cover furthermore provides
nourishment for narrowly adapted rupicolous species such as Smith’s and Jameson’s red rock
rabbits and the Rock dassie. Other species that will favour this habitat is the Eastern rock
elephant shrew, the Chacma baboon and the Rock dormouse.

3.14.4.6.2 Birds

This habitat together with the isolated woodland savannah patches are mostly restricted to
mountainous surroundings in an otherwise grassland biome and the species composition is
mostly the same.

3.14.4.6.3 Reptiles & Amphibians

The mountains in the western parts of the Lesedi area have a good combination of shelter and
retreats for small animals, such as reptiles and amphibians. Rocky outcrops and ridges, in
combination with dead fallen aloes, provide excellent habitat and the same species combination
as listed for rocky outcrops may be encountered here. The presence of the Suikerbosrand
Nature Reserve covers a large area of this habitat type and thus protects those areas of the
Lesedi Local Municipality with the highest diversity concerning the herpetofauna.

3.14.4.6.4 Conclusion

Rocky outcrops coupled with mountainous slopes are not suitable for tilling, but are subjected to
grazing and burning. Mountainous habitats should be regarded as areas of high biological
diversity.

3.14.5 CONSERVATION AREAS AND INVERTEBRATES

There are two formal conservation areas within the Lesedi Local Municipality area as well as a
few private nature reserves or game farms. The Suikerbosrand Nature Reserve falls partly in the
Lesedi area with the inclusion of recent sections to the park. The north eastern part of this park,
although previously used for agricultural purposes, displays a very important biodiversity. This
area is very rich in terms of Red Listed vegetation, invertebrates as well as birds and was an
important inclusion to the park to preserve biodiversity in the area. This area is classified as a
hot spot in terms of biodiversity.

The Alice Glockner Nature Reserve which is +155ha in extent also falls within the Lesedi area.
This reserve is small but plays a very important role in preserving the Red listed Heidelberg
Copper (Chrysoritis aureus) butterfly as well as other Red listed vegetation species. These two
reserves area managed by the Gauteng Department of Agriculture, Conservation and
Environment (GDACE).

The Chrysoritis aureus butterfly was recorded in the Alice Glockner as well as Suikerbosrand
Nature reserves. One other important area where this butterfly was first found is the National
Heritage site just north of Heidelberg. This butterfly is dependant on the host plant Clutia
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pulchella and occurs in association with an ant species, Crematogaster liengmei. These host
plants and associated ant species as well as factors such as fire management of specific
habitats is very important for the continued existence of this butterfly species.

The habitat of the Chrysoritis aureus butterfly is very important. The altitude where they were
found varies between 1690m-1780m. The colonies are only found at locations that are covered
with large rocks, which is the habitat for the host plant. Steep midslopes seem to be essential
and only cool south-facing slopes are used by the colonies.

All the recorded localities of Chrysoritis aureus are situated at sites where formal or informal
urban development poses an ever increasing threat to their habitat requirements. Conservation
management is therefore essential to ensure the continued existence of this highly threatened
invertebrate species. It is important to keep corridors between the Suikerbosrand and the Alice
Glockner Nature Reserves as well as the National Heritage site for the movement of the butterfly
between locations.

Bush encroachment and the establishment of alien plantations and thickets next to or within the
Alice Glockner Nature Reserve must be monitored and managed before it destroys these
important localities. This management must also be extended to the corridor areas to ensure
that the shade effect of the alien trees and the destruction of natural vegetation do not impact
negatively on this invertebrate species. These corridors falls within the Lesedi Local Municipality
area and are not managed by GDACE, making it essential for the Municipality to ensure that
future development and activities in those areas do not impact negatively on the Heidelberg
Copper butterfly

3.14.6 PRIORITY BIODIVERSITY AREAS

Large portions of Lesedi are of high conservation importance and have been identified as
priority conservation areas within the Greater Gauteng by means of GDACE'’s Conservation Plan
(C-Plan), Version 2.

The following are the most important :
3.14.6.1 VEGETATION
3.14.6.1.1  Suikerbosrand (including Suikerbosrand Nature Reserve)

In accordance with the newly published vegetation map of SANBI, this area of 29 809 ha
includes six vegetation communities, namely Andesite Mountain Bushveld, Carletonville
Dolomite Grassland, Eastern Temperate Freshwater Wetlands, Gold Reef Mountain Bushveld,
Soweto Highveld Grassland and Tsakane Clay Grassland.

In the ridges and koppies, mostly falling within the Andesite Mountain Bushveld and Gold Reef
Mountain Bushveld, three red-listed plant species occur, designated Endangered*, Vulnerable*
and Near threatened* respectively. A metapopulation of the Endangered orchid Holothrix
micrantha occurs in the ridges.

In the Bushveld vegetation, but not necessarily confined to rocky areas, one species designated
Vulnerable* occurs. This terrestrial orchid, Eulophia coddii, is present in the Spaarwater area, in
grassland or bushveld on soil derived from sandstone. One orange-listed species with the
national status “Declining”, can be found in the area.

Page78

Lesedi EMF : Environmental Management Framework, 2006 :



In the Grassland areas one Endangered* species and two Near threatened* species are present
and in the Eastern Temperate Freshwater Wetlands two Near threatened* species occur. The
Endangered species, Habenaria mossii, is confined to the Carletonville Dolomite Grassland.

3.146.1.2 Endicott

In this area of 34 489 ha two vegetation communities can be found, i.e. Eastern Temperate
Freshwater Wetlands and Soweto Highveld Grassland (newly published vegetation map of
SANBI). In the moist to marshy areas of these vegetation communities three red-listed species,
all designated Near threatened*, occur.

3.14.6.1.3 Marievale

The 9 149 ha of this area includes the Marievale bird sanctuary, although the sanctuary itself
does not fall within the borders of Lesedi Municipal area. The vegetation communities, according
to the newly published vegetation map of SANBI, are Andesite Mountain Bushveld, Eastern
Temperate Freshwater Wetlands, Soweto Highveld Grassland and Tsakane Clay Grassland,
respectively. Two Near threatened* plant species occur, one in drained grassland and one in
black turf areas.

3.14.6.1.4  Spaarwater (including Heidelberg Militar y Base)

This 3 257 ha area comprises five vegetation communities, namely Andesite Mountain
Bushveld, Eastern Temperate Freshwater Wetlands, Gold Reef Mountain Bushveld, Soweto
Highveld Grassland and Tsakane Clay Grassland.

In the ridges, mostly falling within the Andesite Mountain bushveld and Gold Reef Mountain
Bushveld, three red-listed plant species occur, designated Endangered*, Vulnerable* and Near
threatened* respectively. These species are the same as those recorded in the Suikerbosrand
area. Also in the Bushveld vegetation, but not necessarily confined to rocky areas, one species
designated Vulnerable* can be found.

In the grassland areas, one Vulnerable* species, Khadia beswickii, and one Near threatened*
terrestrial orchid species are present.

In moist black turf, a Near threatened* species, Trachyandra erythrorrhiza, occurs.
3.14.6.1.5 Aston Lake

Although four vegetation communities, namely, Andesite Mountain Bushveld, Eastern Highveld
Grassland, Eastern Temperate Freshwater Wetlands and Soweto Highveld Grassland occur in
this 574 ha area, only Trachyandra erythrorrhiza, a Near threatened* species is present in the
black turf areas.

3.14.6.1.6  Geigerle

Three vegetation communities, namely Eastern Highveld Grassland, Eastern Temperate
Freshwater Wetlands and Soweto Highveld Grassland appear to be in this 568 ha area. Only
Trachyandra erythrorrhiza, a Near threatened* species occurs in the black turf areas.

3.14.6.1.7 Rietpan

Page 79

Lesedi EMF : Environmental Management Framework, 2006 :



In this 321 ha area two vegetation communities are present, namely Eastern Temperate
Freshwater Wetlands and Soweto Highveld Grassland. Only Trachyandra erythrorrhiza, a
Near threatened* species occurs in the black turf areas.

NOTES:

a) The global status of red-listed plants is marked with an asterisk.

b) To date, no access has been given into the components of the newly published
vegetation map of SANBI.

C) Only the areas of Suikerbosrand and Rietpan that fall within the Lesedi Local Municipality
were examined.

3.14.6.2 VERTEBRATE FAUNA - MAMMALS

GDACE's C-plan recognizes seven priority biodiversity areas in Lesedi, as described above.
This report emphasizes the fact that occurrences and population densities of mammal species in
Lesedi in general, and within the biodiversity areas in particular, are reliant on the presence,
extent and quality of preferred habitat.

The C-plan presents summary statistics pertaining to biodiversity features and Red Data taxa
arranged per biodiversity area, but does not include any information for mammals. However, a
separate list of Red data mammals which could reasonably be expected within the Lesedi area
has been prepared by GDACE; with this information at hand we are in concordance with this
view. However, paucity of qualitative data precludes any attempt at offering a statistic
presentation broken down to biodiversity area, and this overview is thus inevitably restricted to
general comments.

The following comments pertaining to the conservation status of mammals within the confines of
the Lesedi Local Municipality area are based on deductive reasoning, without the benefit of
recent survey work. One of the major factors negatively effecting occurrences of mammals is
the intensity of land-use and human density.

The presence / absence of large mammals are directly correlated with intensive land-use,
including residential, extensive monoculture, mining, outdoor recreation, motorways and grazing.
Free-ranging charismatic large mammals have long since been extirpated and even naturally-
occurring medium-sized herbivores (viz. springbok, blesbok, kudu and wildebeest) are rather the
exception than the rule. It can be expected that, because of their resilience, duikers and
steenbok can still be found.

The occurrence of secretive carnivores with a higher ability of withstanding civilization pressure,
especially brown hyena, aardwolf and some of the smaller Felidae, is purely conjecture. More
common small carnivores such as genets, slender mongoose and yellow mongoose are,
however, regularly observed.

The presence of Rare and Endangered small mammals is directly proportional to the quality of
their preferred habitat. From what has been observed during the field work stage for this project,
natural grassland is over-utilized and the continued persistence of species such as the
hedgehog (Atelerix frontalis) and white-tailed rat (Mystromys albicaudatis) can be deemed
tenuous. In the same vein, the rough-haired golden mole (Chrysospalax villosus) and water rat
(Dasymys incomtus) is faced with over-grazing of their preferred habitat, e.a. moist, overgrown
soil along drainage lines.
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Super-imposed on the rather bleak situation sketched above, is the matter of ‘minimum breeding
populations’, i.e. sufficient individuals to maintain the ability to perpetuate the local presence of a
species. Considering the intensity of land-use, the prospect of perpetuating a local Red Data
population is regarded as not good.

The presence of the spotted-necked otter (Lutra maculicollis) and water rat (Dasymys incomtus)
may be better along permanent bodies of water enjoying a modicum of conservation, such as
Marievale, or serval (Leptailurus serval) and honey badger (Mellivora capensis) in grazing areas
adjoining the Suikerbosrand Nature Reserve.

Because of their particular life style (aerial and nocturnal), bats generally withstand civilization
pressures much better. In fact, in most cases bat populations actually benefit from civilization
from an increase of daytime roosts (manmade structures such as buildings and mine shafts),
and feeding patches in the form of insects attracted to bright lights. It is therefore justified to
reason that the conservation status of Endangered species such as Welwitsch’s hairy bat
(Myotis welwitchii), Schreiber’'s long-fingered bat (Miniopterus screibersii), peak-saddle
horseshoe bat (Rhinolophus blasii) and others remain at least similar than in the past.

3.14.6.3 VERTEBRATE FAUNA - BIRDS
3.14.6.3.1  Suikerbosrand (including Suikerbosrand N  ature Reserve)

Suikerbosrand and especially Suikerbosrand Nature Reserve falls within four quarter degree grid
cells (g.d.g.c.) which are 2628AC, AD, CA and CB. Only the area of Suikerbosrand and Rietpan
that falls within the Lesedi Local Municipality was examined during the study. Al the natural
grassland especially the lower lying and flat grassland types within the region are important for
Red Data bird species such as the Melodious Lark (Mirafra cheniana), and Secretarybird
(Sagittarius serpentarius). Both these two species have been confirmed to occur within this area
(GDACE) although it was recorded at a low to very low reporting rate according to Harrison et al.
(2997).

Palustrine wetlands and marshes are of particular importance to Red Data birds that breed and
forage within this habitat. These include African Marsh-Harrier (Circus ranivorus) and African
Grass-Owls (Tyto capensis) (GDACE). Both however show a low to very low reporting rate.

Pans are also found in this area and are of particular importance to the Greater Flamingo
(Phoenicopterus ruber) who will also make use of palustrine wetlands and marshes. The Greater
Flamingo shows a high reporting rate for this area according to Harrison et al. (1997) especially
for the 2628 AC and AD quarter degree grid cell. The Lesser Flamingo (Phoenicopterus minor)
was also recorded in the region and shows a medium reporting rate (Harrison et al. 1997) and
will in many occasions occur alongside the Greater Flamingos, since they share more or less the
same habitat for foraging purposes.

Several other red data species have been recorded in this region such as Barrow's Korhaan
(Eupodotis senegalensis) and Blue Korhaan (Eupodotis caerulescens) — open tall grassland,
Blue Crane (Anthropoides paradiseus) — open grassland and cultivated land, Black-winged
Pratincole (Glareola nordmanni), Black Harrier (Circus maurus), Lesser Kestrel (Falco
naumanni) — all three mainly open grassland, Lanner Falcon (Falco biarmicus) — rocky ridges
and open grassland, Yellow-billed Stork (Mycteria ibis) — wetlands, dams and pans. These
species have a very low reporting rate, but will occur in ideal habitat conditions in the region.
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3.14.6.3.2 Endicott

This area falls within the 2628BC ¢.d.g.c. and the important red data bird species highlighted by
GDACE for the area are Blue Crane (Anthropoides paradiseus), African Marsh-Harrier (Circus
ranivorus), Greater Flamingo (Phoenicopterus ruber), Lesser Flamingo (Phoenicopterus minor),
Secretarybird (Sagittarius serpentarius) and African Grass-Owl (Tyto capensis). Ideal habitat for
these species can be found within this region. The important habitats for these species are
rivers, Palustrine wetlands and marshes as well as adjacent grassland, open grassland and
pans. African Marsh-Harrier and Greater Flamingo in particular show a high reporting rate
followed by Lesser Flamingo and Yellow-billed Storks (Mycteria ibis) with a medium reporting
rate and Secretarybirds with a low reporting rate according to Harrison et al. (1997).

Several other red data species have been recorded in the region, with a very low reporting rate
which include Barrow's Korhaan (Eupodotis senegalensis) and Blue Korhaan (Eupodotis
caerulescens), Corn Crake (Crex crex), Black-winged Pratincole (Glareola nordmanni), Lesser
Kestrel (Falco naumanni), Lanner Falcon (Falco biarmicus), Eurasian Bittern (Botaurus stellaris)
and African Openbill (Anastomus lamelligerus).

3.14.6.3.3 Marievale

This area falls within the 2628AD g.d.g.c. and is the most sensitive habitat within the boundaries
of the Lesedi Municipal area. It consists mainly of Palustrine wetlands and marshes, rivers as
well as open grassland including grassland that borders the wetland areas. The Blesbokspruit is
probably the most important and sensitive river and wetland system in this region. The Marievale
Bird Sanctuary does not form part of the Lesedi Municipal area. GDACE has confirmed the
presence of the following Red Data bird species; Half-collared Kingfisher (Alcedo semitorquata),
African Marsh-Harrier (Circus ranivorus), Greater Flamingo (Phoenicopterus ruber), Lesser
Flamingo (Phoenicopterus minor), Secretarybird (Sagittarius serpentarius) and African Grass-
Owl (Tyto capensis). Ideal habitat has been identified for these species in this region. Greater
Flamingo is the only Red Data Bird species that shows a high reporting rate followed by Lesser
Flamingo with a medium reporting rate and African Marsh-Harrier with a low reporting rate. The
rest of the red data birds show a very low reporting rate and the Half-collared Kingfisher has not
been recorded for the g.d.g.c. during the time of the southern African Bird Atlas project.

3.14.6.3.4  Spaarwater (including Heidelberg Militar y Base)

This area is of particular importance to Greater Flamingos (Phoenicopterus ruber), Lesser
Flamingos (Phoenicopterus minor) and Secretarybirds (Sagittarius serpentarius)(GDACE) which
have been confirmed in the area. The most sensitive habitat in this area consists of Palustrine
wetlands and marshes and open grassland. The habitats in this region are also similar than
those described under Suikerbosrand above.

3.14.6.3.5 Aston Lake, Geigerle and Rietpan

Three species have been identified in these three areas, based on the availability of Habitat,
namely the African Marsh-Harrier (Circus ranivorus), Greater Flamingo (Phoenicopterus ruber)
and Lesser Flamingo (Phoenicopterus minor), and the same habitats as described above
(Spaarwater) are of importance to these species.
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3.14.6.3.6 Devon area

The open grassland and adjacent agricultural land in this area are important habitats for Blue
Cranes (Anthropoides paradiseus) which show a medium to high reporting rate according to
Harrison et al. (1997), especially the area within the 2628DB q.d.g.c. of which only a very small
portion falls within the Lesedi Municipal area. Wattled Crane and Grey Crowned Crane have
also been observed within this g.d.g.c during the time of the Southern African Bird Atlas project.
Other important Red Data Bird species that occur in the region include Barrow’s Korhaan
(Eupodotis senegalensis) and Blue Korhaan (Eupodotis caerulescens), Black-winged Pratincole
(Glareola nordmanni), African Marsh-Harrier (Circus ranivorus), Secretarybird (Sagittarius
serpentarius), Lesser Kestrel (Falco naumanni), Greater Flamingo (Phoenicopterus ruber),
Lesser Flamingo (Phoenicopterus minor) and Yellow-billed Stork (Mycteria ibis), which all show
a medium reporting rate according to Harrison et al. (1997).

3.146.4 VERTEBRATE FAUNA - HERPETOFAUNA

3.14.6.4.1  Suikerbosrand (including Suikerbosrand Nature Reserve)

This area of 29 809 ha includes six vegetation communities, indicating the presence of a variety
of habitats, including rocky ridges and outcrops, suitable for different species, thereby
contributing to the possibility of a high degree of biodiversity, even within the different vertebrate
groups. Jacobsen, Newberry and Petersen (October 1986), in their internal report ‘A checklist of
the herpetofauna of the Transvaal Provincial Nature Reserves’ recorded 30 reptile (1 terrapin,
12 lizard, 17 snake) and 15 frog species, with the possibility of an additional 5 lizard and 9 snake
species known from the vicinity being added to this list in the future.

The presence of rocks and of Trinervitermes haberlandi termitaria in dead condition with
perforated outer shells increases the availability of suitable retreats and shelter and thereby
increases the biodiversity and population densities. Reptiles presently accepted to exist in the
Suikerbosrand Nature Reserve include all those mentioned in Table 20 earlier in this Report.

The only indigenous chelonian is the Helmeted Terrapin (Pelomedusa subrufa). The erroneous
introduction by the then Transvaal Department of Nature Conservation, of confiscated, illegally
kept tortoises, may thus add some additional southern African species during future surveys.

3.14.6.4.2 Endicott

In this area of 34 489 ha two vegetation communities occur and due to the relative monotony of
the habitat the herpetological species diversity is relatively limited, although a slightly higher than
usual amphibian component could exist. Minter et. al. (2004) indicates the presence of the
Giant Bullfrog (Pixycephalus adspersus) as occurring in this area. The presence of wetlands
with potential temporary breeding ponds and extended grassland suitable as dispersal and
feeding areas, with the possibility of terrain suitable for aestivation, provide a favourable
scenario. However, since this area is at the south eastern range limit of this species, its
presence is probably not as significant as the habitat might suggest.

The wetland habitat is one of the more important habitats and although normally heavily grazed
by domestic animals, the herpetofaunal species expected to be found in the wetland habitats are
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listed in Table 17 earlier in this Report.
3.14.6.4.3 Marievale

Although the Marievale bird sanctuary itself does not fall within the borders of Lesedi Municipal
area, the vegetation communities on the Lesedi side, according to the newly published
vegetation map of SANBI, are Andesite Mountain Bushveld, Eastern Temperate Freshwater
Wetlands, Soweto Highveld Grassland and Tsakane Clay Grassland, respectively. These
habitat types are very similar to the previous site and the wetland species are expected to be the
same selection.

3.14.6.4.4  Spaarwater (including Heidelberg Militar y Base)

This 3 257 ha area comprises five vegetation communities and this combination of habitat types
is similar to that of the Suikerbosrand area. The presence of old, perforated termitaria provides a
similar combination of environments to allow the assumption that the herpetofaunal species
composition is also similar. The presence of moist black turf makes the terrain unsuitable for
burrowing amphibia and reptiles, although drying black turf, with its deep fissures and cracks is
often used by frogs as retreats.

3.14.6.4.5 Aston Lake

Although four vegetation communities, Andesite Mountain Bushveld, Eastern Highveld
Grassland, Eastern Temperate Freshwater Wetlands and Soweto Highveld Grassland occur in
this 574 ha area, it does not appear to be of particular significance to the herpetofauna and no
greater diversity is expected here.

3.14.6.4.6 Geigerle

Three vegetation communities, namely Eastern Highveld Grassland, Eastern Temperate
Freshwater Wetlands and Soweto Highveld Grassland occur in this 568 ha area. The wetland is
of importance, as the same combination of frogs and snakes as listed for Endicott may be
expected to occur here.

3.14.6.4.7 Rietpan

In this 321 ha area two vegetation communities occur, namely Eastern Temperate Freshwater
Wetlands and Soweto Highveld Grassland. This limited habitat diversity will have the normal
relatively small Highveld Grassveld selection of amphibians and reptile species with the addition
of the normal wetland inhabitants.

3.14.6.5 INVERTEBRATE FAUNA

NOTE:

The red list of butterflies is under revision at present. Six species of butterflies in Gauteng
are listed in the revised red list and red data book (G.A. Henning, Terblanche & Ball 2006 in
prep). The categories according to the global assessments for these red listed butterfly
species are marked with an asterisk. Apart from butterflies a number of other invertebrate
species are candidates to be red listed, but the red listing process have only been initiated
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for these. Such invertebrate species highlighted by the C-plan for Lesedi are also included
here.

3.14.6.5.1  Suikerbosrand (including Suikerbosrand N  ature Reserve)

Four of the six red listed butterfly species of Gauteng are present in the Suikerbosrand Nature
Reserve (G.A. Henning, Terblanche & Ball 2006 in prep). From an invertebrate perspective the
area constitute a biodiversity hotspot of high conservation priority. The area that include a
wetland in the new section of the Suikerbosrand Nature Reserve west of the N3 and south of the
R550 (bordering the intersection of these roads) contains three red listed butterfly species. An
Orachrysops species, probably Orachrysops mijburghi *Endangered was discovered during
March 2004 by R.F. Terblanche in the area with a new locality for Aloeides dentatis *VVulnerable.
At present this Orachrysops species discovered at the site, should be identified as Orachrysops
?mijburghi and research should continue to explore the possibility of the butterfly as a new
entity. Since Metisella meninx *Vulnerable also fly in the area it can be regarded as a butterfly
hotspot in Gauteng (the only place in Gauteng where three red listed butterfly species occur in
the same area).

The north eastern corner of the new section of the Suikerbosrand Nature Reserve is therefore of
utmost importance for invertebrate conservation. Suikerbosrand Nature Reserve should receive
special importance as a conservation unit. Other invertebrate species such as Harpactira
hamiltoni (baboon spider) and surely a number of other invertebrates of high conservation
priority that are still found in the Suikerbosrand Nature Reserve will underpin the importance of
conserving the variety of ecosystems in the Suikerbosrand Nature Reserve. If any of the
localities of red listed butterfly species such as Chrysoritis aureus, the Heidelberg Copper
*Vulnerable, are lost the butterfly will enter the endangered or critically endangered categories
immediately. The Heidelberg Copper is only a resident on selected southern slopes of rocky
ridges in the area. The final analyses of the conservation status of the Heidelberg Copper may
still reveal that the butterfly is *Endangered.

In addition this project also made a contribution to refine corridors (a process started by
GDACE) that link the Suikerbosrand Nature Reserve with other important invertebrate
conservation areas such as the Alice Glockner Nature Reserve and the site where the
Heidelberg Copper butterfly (Chrysoritis aureus) *Vulnerable was discovered on the present
premises of the South African National Defence Force.

3.14.6.5.2 Endicott

Suitable habitats of Metisella meninx (the marsh sylph butterfly), a wetland red listed butterfly
species that favours treeless marshy areas, are found. According to the Gauteng C-plan version
2, the marsh sylph is present in the area. If enough care is taken to conserve treeless wetlands
in the area the future prospects of the butterfly surviving would enhance considerably.

3.14.6.5.3 Marievale

More surveys may reveal that suitable habitats of Metisella meninx (marsh sylph butterfly) *
Vulnerable is present in the area. Much of the wetlands of the Marievale sanctuary is not an
ideal habitat for the butterfly since the vegetation is too tall in the area.
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3.14.6.5.4  Spaarwater (including Heidelberg Militar y Base)

The type locality (where the butterfly was first discovered in 1959) of Chrysoritis aureus the
Heidelberg Copper butterfly *VVulnerable occurs on the rocky ridges at the Military Base. Possible
habitats for Orachrysops mijburghi *Endangered occur in the area.

3.14.6.5.5 Aston Lake

Suitable habitats of Metisella meninx (the marsh sylph butterfly), a wetland red listed butterfly
species that favours treeless marshy areas, are found. According to the Gauteng C-plan version
2, the marsh sylph is present in the area.

3.14.6.5.6 Geigerle

Suitable habitats of Metisella meninx (the marsh sylph butterfly) *Vulnerable, a wetland red listed
butterfly species that favours treeless marshy areas, are found. According to the Gauteng C-
plan version 2, the marsh sylph is present in the area.

3.14.6.5.7 Rietpan

Suitable habitats of Metisella meninx (the marsh sylph butterfly) *Vulnerable, a wetland red listed
butterfly species that favours treeless marshy areas, are found. According to the Gauteng C-
plan version 2, the marsh sylph is present in the area.

TABLE 24: PRIORITY BIODIVERSITY AREAS IN LESEDI

PRIORITY | AREA SIZE (HA) GENERAL DESCRIPTION BIODIVERSITY FEATURES STATISTICS
1 Suikerbosrand 29809 Biodiversity feature types Aloeides dentatis confirmed No of biodiv.
(including Orange plant confirmed Aloeides dentatis ridge hab loc features
Suikerbosrand Orange plant historical locality Aloeides dentatis wetland hab loc 41

Nature Reserve)

Red Data bird confirmed

Red Data bird habitat

Red Data invertebrate confirmed

Red Data invertebrate historical locality
Red Data plant confirmed

Red Data plant historical locality

Red Data plant metapopulation
Vegetation type

Associated ecological processes

Cave ecosystem dynamics
Groundwater dynamics

Hydrological processes

Nutrient cycling

Wildlife dispersal

Evolutionary processes

Pollination

[dolomite, non-perennial river, wetland, perennial
river, ridge]

Andesite Mountain Bushveld
Bowiea volubilis confirmed orange
Calamagrostis epigeios var. capensis his disl
Carletonville Dolomite Grassland
Chrysoritis aureus confirmed
Cineraria longipes confirmed
Cineraria longipes metapop

Circus ranivorus habitat

Cleome conrathii confirmed
Cleome conrathii his dis
Delosperma davyi his dis1
Delosperma leendertziae confirmed
Eastern Temperate Freshwater Wetlands
Eulophia coddii his dis3

Eulophia coddii metapop

Gold Reef Mountain Bushveld
Habenaria bicolor his dis3
Habenaria mossii confirmed
Habenaria mossii metapop
Harpactira hamiltoni confirmed loc
Holothrix micrantha his dis2
Holothrix micrantha metapop
Kniphofia typhoides his dis
Metisella meninx confirmed
Metisella meninx hab loc

Mirafra cheniana confirmed
Orachcrysops mijburghi hab loc
Orachrysops mijburghi confirmed
Phoeniconaias minor habitat
Phoenicopterus ruber confirmed
Phoenicopterus ruber habitat
Sagittarius serpentarius confirmed
Soweto Highveld Grassland
Trachyandra erythrorrhiza confirmed
Trachyandra erythrorrhiza his dis5
Trachyandra erythrorrhiza metapop
Tsakane Clay Grassland

Tyto capensis confirmed

No of conf. taxa
15
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PRIORITY | AREA SizE (HA) | GENERAL DESCRIPTION BIODIVERSITY FEATURES STATISTICS

8 Endicott 34489 Biodiversity feature types Anthropoides paradiseus confirmed No of biodiv.

Orange plant confirmed Circus ranivorus habitat features
Orange plant historical locality Eastern Temperate Freshwater Wetlands 15

Red Data plant metapopulation Kniphofia typhoides confirmed orange No of conf. taxa
Red Data plant confirmed Metisella meninx hab loc 6

Red Data plant historical locality Nerine gracilis confirmed

Red Data bird confirmed Nerine gracilis his dis1

Red Data bird habitat Pan - high priority

Red Data invertebrate historical locality Phoeniconaias minor habitat

Pan high priority Phoenicopterus ruber confirmed

Vegetation type Phoenicopterus ruber habitat

Associated ecological processes Sagittarius serpentarius confirmed

Evolutionary processes Soweto Highveld Grassland

Groundwater dynamics Trachyandra erythrorrhiza metapop

Hydrological processes Tyto capensis confirmed

Nutrient cycling

Pollination

Wildlife dispersal

[quaternary catchment, ridge, wetland, non-

perennial river, perennial river]

9 Marievale 9149 Biodiversity feature types Alcedo semitorquata confirmed No of biodiv.
(including Orange plant historical locality Andesite Mountain Bushveld features
Marievale Bird Red Data plant historical locality Circus ranivorus confirmed 14
Sanctuary) Red Data plant metapopulation Eastern Temperate Freshwater Wetlands No of conf. taxa

Red Data bird confirmed Habenaria bicolor his dis3 6
Red Data bird habitat Phoeniconaias minor confirmed
Vegetation type Phoeniconaias minor habitat
Associated ecological processes Phoenicopterus ruber confirmed
Cave ecosystem dynamics Phoenicopterus ruber habitat
Groundwater dynamics Sagittarius serpentarius confirmed
Hydrological processes Soweto Highveld Grassland
Nutrient cycling Trachyandra erythrorrhiza metapop
Wildlife dispersal Tsakane Clay Grassland
Evolutionary processes Tyto capensis confirmed
Pollination

[dolomite, perennial river, wetland, non-perennial

river, ridge]

10 Spaarwater 3257 Biodiversity feature types Andesite Mountain Bushveld No of biodiv.
(including Orange plant historical locality Chrysoritis aureus confirmed features
Heidelberg Red Data bird confirmed Cineraria longipes confirmed 22
Military Base) Red Data bird habitat Cineraria longipes metapop No of conf. taxa

Red Data frog habitat Delosperma leendertziae confirmed 5
Red Data invertebrate confirmed Eastern Temperate Freshwater Wetlands
Red Data invertebrate historical locality Eulophia coddii his dis7
Red Data plant confirmed Eulophia coddii metapop
Red Data plant historical locality Gold Reef Mountain Bushveld
Red Data plant metapopulation Habenaria bicolor his dis3
Vegetation type Holothrix micrantha his dis2
Associated ecological processes Holothrix micrantha metapop
Evolutionary processes Khadia beswickii confirmed
Groundwater dynamics Orachcrysops mijburghi hab loc
Hydrological processes Phoeniconaias minor habitat
Nutrient cycling Phoeniconaias minor habitat
Pollination Phoenicopterus ruber habitat
Wildlife dispersal Pyxicephalus adspersus habitat
[non-perennial river, ridge, wetland] Sagittarius serpentarius confirmed
Soweto Highveld Grassland
Trachyandra erythrorrhiza metapop
Tsakane Clay Grassland
33 Aston Lake 574 Biodiversity feature types Andesite Mountain Bushveld No of biodiv.
Red Data bird habitat Circus ranivorus habitat features
Red Data plant metapopulation Eastern Highveld Grassland 8
Vegetation type Eastern Temperate Freshwater Wetlands No of conf. taxa
Associated ecological processes Phoeniconaias minor habitat 0
Cave ecosystem dynamics Phoenicopterus ruber habitat
Groundwater dynamics Soweto Highveld Grassland
Hydrological processes Trachyandra erythrorrhiza metapop
Nutrient cycling
Wildlife dispersal
[dolomite, non-perennial river, wetland]
34 Geigerle 568 Biodiversity feature types Circus ranivorus habitat No of biodiv.
Red Data bird habitat Eastern Highveld Grassland features
Red Data invertebrate historical locality Eastern Temperate Freshwater Wetlands 8
Red Data plant metapopulation Metisella meninx hab loc No of conf. taxa
Vegetation type Phoeniconaias minor habitat 0
Associated ecological processes Phoenicopterus ruber habitat
Cave ecosystem dynamics Soweto Highveld Grassland
- - - - Page 87
Lesedi EMF : Environmental Management Framework, 2006 :




PRIORITY

AREA SizE (HA) | GENERAL DESCRIPTION BIODIVERSITY FEATURES STATISTICS

Groundwater dynamics Trachyandra erythrorrhiza metapop
Hydrological processes

Nutrient cycling

Wildlife dispersal

[dolomite, non-perennial river, wetland]

35

Rietpan 321 Biodiversity feature types Circus ranivorus habitat No of biodiv.
Red Data bird habitat Eastern Temperate Freshwater Wetlands features
Red Data invertebrate historical locality Metisella meninx hab loc 7
Red Data plant metapopulation Phoeniconaias minor habitat No of conf. taxa
Vegetation type Phoenicopterus ruber habitat 0
Associated ecological processes Soweto Highveld Grassland
Groundwater dynamics Trachyandra erythrorrhiza metapop

Hydrological processes

Nutrient cycling

Wildlife dispersal

[non-perennial river, quaternary catchment,
wetland]

3.14.7 CONCLUSIONS CONCERNING BIODIVERSITY

The degradation of the vast undulating grassy plains of the Lesedi Local Municipality which are
very suitable for agricultural activities, either for cultivation or for grazing, have seriously
affected the local vertebrate fauna, reducing the population densities and most probably the
species diversity. Pockets of high biodiversity still exist along pristine drainage lines and
wetlands. Dumping of waste materials on and into these areas affect the species diversity of
plants, invertebrate and vertebrate fauna. Fortunately the western mountains, the area with the
highest species diversity, population densities and therefore highest conservation priority, are
largely enclosed in the Suikerbosrand Nature Reserve. It is recommended that the measures be
taken to conserve corridors (where the natural vegetation occur or is rehabilitated) between the
Suikerbosrand and Alice Glockner Nature Reserves to ensure the continued survival of the
highly sensitive Heidelberg Copper butterfly.

The following habitats should be considered as sensitive since it has a very high biodiversity
importance and conservation measures must be applied to ensure the future of these
ecosystems.

Permanent bodies of water, semi-aquatic vegetation and wetlands
Remaining natural primary grasslands

Mountain slopes, summits and rocky outcrops

Wooded savanna areas.

3.15 AGRICULTURAL POTENTIAL(SEE MAPS 17 AND 18)

3.15.1 BACKGROUND

Agricultural land and more specifically land for farming purposes, is becoming a scarce
commodity within the greater Gauteng area, and should be protected at all costs (however, the
conflict between high potential agricultural land and urban development demand, especially
within the urban edge, has been resolved to a large extent by GAPA3 - cases where there is still
conflict, will be resolved case by case). Agriculture takes up the largest area within the study
area (x94%) and is characterised as some of the highest potential land in the Gauteng Province.
Agricultural activity in Lesedi is dominated by large scale commercial farming operations (crop
production including maize, grain, sorghum, wheat, soya and dry beans, ground nuts, sunflower
seeds and vegetables, and animal production including milk, beef, mutton and lamb, eggs and
poultry). The performance of the agricultural sector is very dependent on climatic conditions and
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may fluctuate from year to year. The agricultural sector does however present opportunities for
downstream economic activities and job creation in terms of further processing of agricultural
produce (eg. Karan Beef, Eskort, Floracadia, all of which are operational concerns within
Lesedi).

Agricultural holdings are situated in various areas within Lesedi, as indicated in Section 3.4.5.
Diverse land uses are found on the agricultural holdings, ranging from rural residential, through
small scale farming to extensive, informal industrial and commercial activities. A relatively large
proportion of the agricultural holdings are vacant.

3.15.2 FACTORS INFLUENCING AGRICULTURAL POTENTIAL

The agricultural potential of an area is determined by numerous factors and issues, of which the
soil quality is the most important. Other factors include climatic conditions, technical support &
funding, market, skills, water sources and availability, as well as the ownership and costs of land.

The size of the property, availability of capital as well as security also play a role in the future of
extensive agricultural activity.

3.15.3 SOIL CONDITIONS
The relevant information contained in this section was sourced from:

Gauteng Agricultural Potential Atlas, GDACE
The Agricultural Resource Council

The Institute for Soil, Climate and Water of the Agricultural Research Council (ARC-ISCW)
undertook a detailed desk-top study concerning soils and agricultural potential of the Lesedi
Local Municipality. The investigation was to describe and map the soils occurring, as well as to
assess their broad agricultural potential. A comparison was made between the GDACE
information and that of ARC. Using ArcGIS, the boundary of the area was obtained and
combined with existing soil information.

3.15.4 METHODOLOGY
Most of the study area was covered by existing 1:50 000 soil maps (Yager & Coetzee, 1990),
and the broad agricultural potential of each map unit was determined.

Unfortunately areas occurring in the south-east of the area (on the 2628BD, 2628DA and
2628DB 1:50 000 map sheets) were not covered by the 1:50 000 soil mapping. The only soll
information available for these areas is 1:250 000 scale land type information, which is actually
not detailed enough for this exercise.

However, since no other information was available, the land types boundaries of the above three
maps were obtained and the land types were assessed for broad agricultural potential. This
discrepancy in consistency of map coverage can clearly be seen in the Agricultural Potential
map.

3.15.5 DRYLAND AGRICULTURAL POTENTIAL
Four classes of agricultural potential were identified from the 1:50 000 soil information. These
are shown in Table 25 below and are also illustrated on Map 17.
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TABLE 25. AGRICULTURAL POTENTIAL

POTENTIAL SOIL DESCRIPTION AND LIMITATIONS SOIL FORMS
CLASS
Very low Shallow to very shallow (<300 mm) soils (often gravelly), often with significant | Mispah, Glenrosa,
Y rock outcrops (>40%). Hutton, Swartland
Low to Shallow (300-600 mm) soils, often structured. Also high clay content soils and | Swartland, Avalon,
moderate duplex soils (sand overlying clay). Longlands, Kroonstad,
Wasbank
Moderately deep (600-1200 mm) soils, either red/yellow structureless on | Hutton, Avalon,
Moderate plinthite or red/brown structured Valsrivier, Bonheim,
Shortlands
High Deep (>1200 mm) red/yellow soils, usually structureless. Occas vedionallyred, | Hutton, Avalon, Clovelly, Shortlands
g structured soils or soils on plinthite
Low-lying (wet) Soils in the lowest parts of the landscape, often clayey and subject to seasonal | Rensburg, Katspruit,
soils wetness and/or flooding. These areas should not be cultivated. Willowbrook,
Not Urban areas (U) which were not mapped
determined
Notes:
* Due to the scale of the survey (1:50 000), small areas of differing potential may well

occur within any map unit.

* Agricultural potential is used in the broadest sense, without any crop selections, and
refers solely to the soils, without any climatic data being assessed.

* The soil forms listed (Soil Classification Working Group, 1991) are a selection of the most
common forms found in the area.

The very low potential areas are generally characterized by shallow, rocky soils with severely
restricted rooting depth. The low to moderate potential areas comprise mainly soils with high
clay content, leading to decreased water permeability, possible waterlogging and possible
cultivation problems due to moderate to strong soil structure. The moderate potential areas
have either soils with a slightly higher clay content, or structureless soils with somewhat
restricted soil depth (normally around 600-900 mm to the underlying rock or plinthite). The high
potential areas comprise deep, freely-drained soils without any significant limitations either to
cultivation or to root and water penetration.

Low-lying areas with wetter soils occur throughout most of the area. Within these areas, there
may be soils with some arable potential, but the topographical position usually means that there
is a significant wetness hazard, either seasonal or throughout most of the year. Such soils
should be avoided for cultivation, and possible for grazing, since the wet, often clayey nature of
the soils can lead to compaction by cattle, and erosion may occur.

In summary, there is a great variation in soil type, and consequently in agricultural potential,
throughout the Lesedi study area. The area in the south-west, around Heidelberg, generally has
rockier, shallow soils of low potential than the east, although there are no large areas of
moderate to high potential soils, except possibly on the border of the study area to the north-
west of Heidelberg. The north-eastern portion of the study area, surrounding the area of Devon
and Impumelelo, is characterised by low to moderate potential soils. Itis evident from the study,
that the areas surrounding wetlands, and along watercourses such as the Blesbokspruit and
Suikerbosrant River, is characterised by wet, clayish soils which should best not be cultivated.
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3.15.6 WATER FOR IRRIGATION

The information in Table 1 refers to agricultural production under prevailing climatic conditions,
using available rainfall to provide moisture for the crop. The rainfall in the Lesedi area is in the
region of 600-700 mm per year (Kotzé, 1985), with mild, occasionally hot summers and cool to
cold winters with frost. However, due to the erratic nature of the rainfall on the Highveld, the
availability of water for irrigation ensures a much less risky agricultural scenario in most cases,
assuming that the water quality is acceptable.

For the shallow, rocky soils, the dryland and irrigation potential will not vary. For the high
potential soils, the irrigation potential will also be high, with only the risk of water deficit in the
growing season being reduced.

However, for the low to moderate or moderate potential soils, irrigation (especially if practiced
well) may mean that somewhat shallower soils, or those with a heavier texture, can be
successfully cultivated, especially for vegetables.

3.15.7 GRAZING CAPACITY

A map of grazing capacity for South Africa was obtained from a previous project (ARC-ISCW,
2004), which divides the country into classes based on the number of hectares needed for one
large stock unit (ie a cow), with the more suitable areas requiring a smaller area to support
livestock. The information utilised in the formulation of the map, was obtained from a variety of
sources.

The grazing capacity in Lesedi varies between 2-4 ha/LSU to 8-10 ha/LSU. This is affected by
soil type, terrain and rockiness, with the better soils, also being more suited for grazing.

It should be noted, however, that many of the areas with low potential, contain soils with steeper
slopes and a high proportion of surface rock. This negatively affects grazing suitability due to the
difficulty of the livestock to move on the surface, as well as the fact that the rocks restrict the
amount of vegetation that can grow in a specific area.

3.16. POLLUTION : GDACE BUFFER ZONE PROJECT
3.16.1 BACKGROUND

Pollution information relating to Lesedi was extracted from the GDACE Buffer Zone Project,
Phase 1 (2002) and Phase 2 (2003). The land use information applicable to Lesedi includes
three pollution sources, namely mine dumps, slimes dams, and waste sites & operating
sewerage works, as per Phase 1 project information. Phase 1 of the project “Information Layers
and Buffer Zones” was completed for GDACE in March 2002. Phase 1 was the first initial
project to map activities in the Gauteng Province that could have potentially negative impacts on
proposed residential development, and to determine buffers around these activities for these
proposed developments.

Phase 1 of this project looked not only at industrial activities in Gauteng, but also at sewage
treatment plants, landfill sites and mine dumps. Phase 2 of the project focuses only on industrial
areas. The aim was to refine the existing information on industrial areas that was collected in
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Phase 1 with more detailed information and to also further refine the buffers that were created
around the industrial areas.

The following are extracts from the relevant Phase 1 and Phase 2 Buffer Zone Project, as
provided by GDACE.

3.16.2 INTRODUCTION

Gauteng is the most industrialised province in South Africa, and one of the most industrialised
regions in Africa. The conflict between an ideal healthy living environment and land uses such
as industry and mining is a serious concern in Gauteng and possibly more pronounced here
than in any of the other provinces. The province has a large number of industrial areas, mines,
sewage treatment plants and landfill sites, often in close proximity to residential areas.

The Constitution of the Republic of South Africa (Act No 108 of 1996) clearly establishes the
basic right of all citizens to a healthy, safe and clean living environment. GDACEL as the
custodians of the environment in Gauteng are responsible to ensure that development in the
province is undertaken in an environmentally acceptable and sustainable manner, through the
evaluation and administration of development activities through the Environment Conservation
Act (Act No 73 of 1989), and the National Environmental Management Act (Act No 107 of 1998).

3.16.3 TYPES OF POLLUTION AND RELEVANT LEGISLATION
3.16.3.1 AIR POLLUTION

Air pollution can occur in various forms: noxious or offensive gases, smoke, dust and vehicular
emissions. Vehicle emissions and domestic coal burning make possibly the highest contribution
to ambient pollution in Gauteng, particularly in dense urban areas and in low-income residential
areas where coal stoves are still prevalent. This ambient pollution from non-point sources is in
some cases a greater problem than pollution from point sources such as industries.

In South Africa air quality is mainly addressed in the Atmospheric Pollution Prevention Act
(APPA) (Act No 45 of 1965) which is administered by the DEAT.

The APPA controls four types of atmospheric pollution: noxious and offensive gases, smoke,
dust and vehicular emissions. Noxious and offensive gases are defined in a Schedule to the Act
to include a large number of compounds caused by industrial processes. The operators of these
scheduled processes, within controlled areas, are required to obtain registration certificates from
the Chief Air Pollution Control Officer to authorise these processes (Bethlehem & Goldblatt
1997).

The APPA also allows the Minister of Environmental Affairs and Tourism to declare jurisdiction
areas of local authorities as Smoke Control Zones. There are just more than 100 local
authorities countrywide in declared areas that are responsible for the control of air pollution from
sources other than scheduled processes. These authorities apply smoke control regulations to
control smoke from industrial boilers, incinerators, hot water boilers and other installations.
Smoke from residential areas can be regulated by the declaration of such areas to be smoke
control zones, which are then in effect smokeless areas (Aucamp, 2000).

Mine slimes dams are responsible for most of the controllable dust in the atmosphere. The
Minister has delegated the control of dust to the Chief Mining Engineer in the Department of
Mineral and Energy Affairs. Dust from industrial processes other than mining is controlled in

Lesedi EMF : Environmental Management Framework, 2006 : Page 92



certain areas declared as dust control zones. While the responsibility for this control is vested in
the State, certain powers have been delegated to local authorities (Aucamp, 2000).

3.16.3.2 NOISE POLLUTION

Noise pollution can occur around industrial activity. Noise is unpleasant or undesirable sound.
Noise can have an adverse affect on health and on environmental quality. The control of noise
to ensure an acceptable environmental quality is a complicated discipline and is usually done at
local government level (Barnard, 1999).

The South African Bureau of Standards (SABS) has developed a comprehensive set of
standards expressed in decibels for the purposes of evaluating and assessing sound, especially
polluting sounds or noise (Glazewski, 2000). SABS standard 0103 relates specifically to noise
pollution in urban and suburban areas.

In terms of the Environment Conservation Act (Act No. 73 0f1989), the Minister of Environmental
Affairs has made regulations regarding noise, vibration or shock, offering extensive powers to
the local authorities that adopted it, including entry into premises for inspections and the issuing
of abatement notices.

Gauteng is the most recent province to pass its own noise control regulations, based on the
national noise control regulations, but containing innovative additions like providing for
neighbourhood noise watch committees (Glazewski, 2000).

3.16.3.3 WATER POLLUTION

It is generally acknowledged that the entire southern African sub-continent is water deficient
(Glazewski 2000). The quality of water is therefore of fundamental importance for South Africa’s
growth and development.

The control over Water Pollution is regulated primarily by the National Water Act, 1998 (Act no.
36 of 1998). All water resources in South Africa are regarded to be in the trusteeship of the
South African government.

The control over pollution of water bodies is based on the concept of receiving water quality
objectives. In other words, there is no uniform standard for all water bodies, but rather specific
standards that need to be developed for specific water bodies, based on the needs of the
downstream water users. The process of determining receiving water quality objectives for
specific water resources is, however, time consuming. DWAF has therefore developed water
quality guidelines for various types of water uses (including recreation, domestic use and
industrial use). These guidelines provide information on various water quality criteria

3.16.3.4 LAND-BASED POLLUTION

The main source of land-based pollution in Gauteng is from waste disposal sites. The
Department of Water Affairs and Forestry (DWAF) is responsible for permitting and regulating
operations of landfill sites in South Africa in terms of Section 20 of the Environment
Conservation Act (Act No. 73 of 1989). This includes all landfills (general or hazardous)
operated by local authorities or private operators.
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The National Waste Management Strategy has recently increased the responsibility of provincial
authorities with regard to the management of impacts associated with waste disposal sites
(Scorgie et al. 2000). Previously, studies concerned with the environmental impact of waste
landfill sites in South Africa largely focused on water contamination due to leachate from
landfills. There is however growing concern about health implications and nuisance impacts of
landfill gas emissions (Scorgie et al. 2000).

3.16.4 BUFFER DETERMINATION (PHASE 1) (SEE MAP 19)

The methodology is based on generic information classes, environmental health requirements,
desired environmental quality and generic activity impacts. In determining the buffers, the aim
was not to sterilize vast expanses of land unnecessarily, but rather to optimise the safe use of
available land, by stipulating practical buffers. These buffers should be maintained around
pollution sources and that appropriate monitoring should be done over the long term to enable
GDACE to refine these buffers in future. The generic and expanded buffers provide a guideline
for safe distances for the location of sensitive land uses adjacent to pollution sources. However,
specialist studies may still be required for new developments in these buffers around industrial
areas and other pollution sources to take account of specific environmental impacts and risks.

3.16.4.1 SEWAGE TREATMENT WORKS

| Best-case buffer: 800m | Worst-case buffer: 500m |

The buffers around sewage treatment works are prescribed by the Department of Health due to
health considerations including flies. The movement of pathogens was considered and found not
to be the deciding factor in determining appropriate buffers around sewage treatment works.
Odour impacts of sewage treatment works may pose a serious annoyance to adjacent
communities and have been shown in various cases to affect property values and development,
although there is no conclusive evidence to suggest that human health is seriously affected by
odour (Scorgie et al. 2000).

Two types of potential failures of sewage treatment works pose a threat to public health. These
are system failures (e.g. due to the ineffective functioning of bacterial processes) and
mechanical failures (e.g. due to blockage of the sewage pipelines due to waste disposal in the
pipelines). Neither of these failures has an influence of the size of the buffers around these
activities since these failures may influence water quality downstream only, but do not have an
influence in all directions around the works.

3.16.4.2 LANDFILL SITES

General landfill sites (Communal, Small, Medium and Large)
Best-case buffer: 400m | Worst-case buffer: 200m
Hazardous waste landfill sites
Best-case buffer: 2000m | Worst-case buffer: 1000m

All landfill sites must be licensed by the Department of Water Affairs and Forestry in terms of the
Environment Conservation Act (Act no. 73 of 1989). The licensing conditions include
requirements for buffer zones around the landfill sites.

Buffer zones are established and maintained around landfill sites to ensure that the landfill
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operations do not have an adverse impact on quality of life and/or public health and is
enforceable in terms of the Health Act (Act No 63 of 1977) which makes provision for measures
necessary to prevent any nuisance, unhygienic or offensive condition that is harmful to health
(DWAF, 1998).

The width of the buffer zone is prescribed for Communal and Small landfills. For other landfills,
however, the width of the buffer zone is dependant on the classification of the landfill and any
site-specific factors that may affect its environmental impact (DWAF, 1998). Buffer zones
around all general landfill sites were standardised according to the requirements for communal
and small landfill sites. This was done because the nature of the waste accepted at these sites,
rather than the size of the landfill, determines the health risk to surrounding areas.

Buffer zones around hazardous landfill sites are based on expert opinion and the potential
toxicity of waste accepted at the site. An additional safety factor was built into the buffers for
these sites, thus the buffers prescribed by this project are generally larger than the buffers
prescribed by the landfill licensing conditions.

3.16.4.3 MINE DumPs (Rock DuMPS OR STOCKPILES)

| Best-case buffer: 100m | Worst-case buffer: Om |

These types of dumps do not pose major dust or other pollution threats, as the patrticle sizes are
relatively large. These dumps are potentially unstable and the public should not be able to
access a dump. Should sufficient access prohibition methods be in place, no buffer is required
around rock dumps. A buffer of 200m is, however, proposed for visual purposes because of the
scale difference between rock dumps and residential areas.

3.16.4.4 MINE SLIMES DAMS AND AsH DuMPS

| Best-case buffer: 1000m | Worst-case buffer: 500m |

Slimes dams are used to dispose of fine material containing chemicals used in the mining
process and pose a major air pollution and health problem if not managed properly. Ash dumps
are used for the disposal of ash produced at incinerators, power stations, boilers and certain
industries.

The drying out of slimes dams with age increases the risk of fine dust fallout and slimes dam
failure. It is therefore important that these dumps should be kept moist to reduce the risk of dust
or failure.

Wind load is a determining factor in buffer determination for both slimes dams and ash dumps.
A best-case buffer of 1000m was specified, because beyond this distance dust levels can no
longer be distinguished from ambient dust pollution. Dust levels are, however, generally
acceptable at a distance of 500m provided that adequate mitigation (e.g. regular wetting) is
applied.

3.16.5 BUFFER DETERMINATION (PHASE 2) (SEE MAP 20)

The buffer zones that are to be determined for industrial areas are meant as an early warning
decision-support tool to indicate possible conflicts between sensitive activities (including
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residential development, hospitals, etc.) and pollution caused by industrial activities.

The buffer zones database is not a regulatory instrument in itself, but is to be used to facilitate
better decision—making in the environmental impact assessment process. Buffer zones do not
imply that no development is possible within certain areas, and the purpose is not to completely
sterilise certain areas for residential development. The buffers are meant to act as “Red Flags”
to warn GDACE and applicants that conflicts are possible between industries and sensitive
development activities (including residential, hospitals and schools), and that certain studies
may be necessary to determine the scope of these conflicts and mitigation measures for them.

3.16.5.1 CLASS 1A INDUSTRIES

It is assumed that most Class 1A industries will emit impact sources A (substances with high
health risk) and C (irritants and dust). The following buffers are proposed for these industries:

Exclusion Zone buffer

An Exclusion Zone buffer (Buffer 1) of 500m based on the average buffers for impact
source A (substances with high health risk). In the case of the larger industries such as
Sasol and Iscor Vanderbijlpark, there may already be undeveloped areas of this size within
the property of the industries, in which case a buffer around the outside of the industry’s
property may not be necessary.

Alert Zone Minimum buffer

The Alert Zone minimum buffer of 5000m (5 km) is based on the maximum-sized buffer for
impact source C.

Alert Zone Maximum buffer

The Alert Zone maximum buffer of 15000km (15 km) is based on the maximum buffer for
impact source C.

3.16.5.2 CLASS 1B INDUSTRIES

Two buffers have been defined for Class 1B industries: an Alert Zone Minimum of 200m and an
Alert Zone Maximum of 1200m.

Alert Zone Minimum
The Alert Zone Minimum buffer is based on the minimum buffer of 200m for substances
with high health risk and odours in Table2 above.

Alert Zone Maximum

The Alert Zone Maximum buffer was based on pollution from a boiler, since boilers are a
very common pollution source found ina large number of Class 1B industries. A coal-fired
boiler with a10m stack that emits 1 ton of S02 per day was used for thecalculation of this
buffer (Burger, pers. comm.). This size ofboiler was chosen because it represents the
average size of aboiler used in the majority of industries and because accurateemissions
data for it is readily available (Burger, pers. comm.).Although it would have been ideal to
use actual emissions data for this and the other classes of industry, these data are not
readily available and a general pollution source such as a boiler has therefore been used.
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3.16.5.3 CLASS 2 INDUSTRIES

Class 2 industries emit odours and / or cause noise. The minimum buffer for both these
elements is 200m. This has been adopted as the only buffer for Class 2 industries.

3.16.5.4 CLASS 3 INDUSTRIES

Class 3 industries require a buffer of 50m only to cater for minor noise impacts. It is also
assumed that their noise levels would be lower than for Class 2 industries.

3.16.5.5 CLASS 4 ENTERPRISES

Class 4 enterprises (commercial, service and other activities) do not require any buffer since
their impacts are negligible when compared to the industrial activities.

3.17 POLLUTION SOURCES IN LESEDI
The Lesedi is characterised by seven (7) main pollution sources, namely:

Informal Settlement areas
Heidelberg Industrial area
Karan Beef (feedlots)
Slimesdams

Agriculture

Sewerage treatment works.
Landfill sites

3.17.1 INFORMAL SETTLEMENT AREAS

Informal settlements create numerous pollution problems, due to the fact that they do not have
any infrastructure, such as water, sewer and electricity. Air pollution is created by means of the
coal stoves which are used. Water pollution sometimes becomes an issue, especially when
these settlements are situated close to natural water features. The water course becomes an
area for bathing, washing clothes and dishes. Due to a lack of waste removal in this areas, the
water areas also become polluted by waste such as paper and plastics which are deposited.

Such informal settlements are found at the townships of Ratanda, at Impumelelo, Vischkuil (Kwa
Zenzele), and at Alra Park.

3.17.2 HEIDELBERG INDUSTRIAL AREA

The entire industrial area contributes towards all types of pollution. The main polluters in this
area as identified by Lesedi Dept of Community Services (Health) are set out in Table 25 below.
These industries have an influence on the quality of the air, due to emissions into the air, as well
as on the water due to the mismanagement of effluent. Polluted water is deposited into the
stormwater system which has a direct run-off into the natural water courses. Factories in some
instances can also contribute to noise pollution, due to large machines running.
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TABLE 26 : FACTORIES CREATING POLLUTION

NAME ADDRESS CONTACT PERSON TELEPHONE
Escort 5 Prinsloo Street 016 341-3131
British American Tobacco 2 Prinsloo Street Mr D van Rensburg | 016 341-5141
Nampak 18 Chris Street Mr. J. Smit 016 341-6221
Crescent Packaging 12 Apsey Street Mr. Dorsali 016 341-5920
Egoli Tissues 10 Albert Street Mr. Dorsali 016 341-5920
EU & LA Sheepskin 1 Reits Street Mr. N. Tondolo 016 341-6311
Heidelberg Tissue Converters 15 Albert Street Mr. Dorsali 016 341-6805
Heidelberg Hospital 16 Hospital Street Dr Niewoud 016 341-1100

In terms of the Buffer Zone 2 map, the industrial area if Heidelberg has mainly been classified as
Class 3 & 4 industries with a maximum buffer area of 1200m and a minimum of 200m. A small
portion has been identified as a Class 2 industry, with a maximum buffer area of 1200m and a
minimum of 50m.

3.17.3 KARAN BEEF

Karan Beef is a very large enterprise, comprising of cattle being raised for slaughter purposes. If
unmanaged, the general feedlots may pose a very large environmental impact by creating soil
and water (run-off water) pollution. This activity has not been highlighted by the Bufferzone
project of GDACE.

3.17.4 SLIMESDAMS

The slimes dams pose a major air pollution problem. A large slimes dam is situated in the north
of the study area, on the border of Ekurhuleni and along the N17 freeway. This slimes dam has
also been highlighted in terms of the Buffer 1 information. The minimum bufferzone around this
Slimes dam is 500m and the maximum is 1000m.

Another slimes dam is situated just east of Jameson Park (old Wits/Nigel Goldmine). This slimes
dam has not been identified in terms of the Buffer Zone 1 project.

3.17.5 AGRICULTURE RELATED POLLUTION

Agricultural activity definitely has a pollution influence. Water pollution is caused by fertilisation
and cropspraying which pollutes the groundwater as well as the run-off water which feeds the
major water courses, namely the Suikerbosrant river and Blesbokspruit.

3.17.6 SEWAGE TREATMENT WORKS

According to the Buffer Zone 1 information, several sewerage works have been identified. The
main zones have been identified at Ratanda, Impumelelo, and Devon. The plant at Ratanda
has a maximum buffer of 1200m and a minimum of 500m. The plants at Devon and Impumelelo
have a maximum buffer area of 400m and a minimum of 200m. Another plant was identified
close to the border of Nigel, just north-east of Jameson Park. The maximum buffer area for this
plant is 800m and the minimum is 500m.

3.17.7 LANDFILL SITES

The Platkop landfill site has been identified in terms of the Buffer Zone 1 project which is
situated to the west of the study area, along the N3 Freeway. A Maximum buffer of 400m and a
minimum of 200m has been proposed. To the south of the site, a maximum buffer of 600m is
proposed due to the prevailing NNW-wind.

A Maximum buffer of 400m and a minimum of 200m has been proposed. To the south of this
site, a maximum buffer of 600m is proposed due to the prevailing NNW-wind.
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3.18 POLLUTION IN THE BLESBOKSPRUIT AND SUIKERBOSRA ND RIVER

Figures 2 a, b, and c are diagrammatic depictions of pollution sources in the lower
Blesbokspruit/Suikerbosrand River.

FIGURE 2.A: POLLUTION SOURCES IN THE BENONI CANAL /UPPER BLESBOKSPRUIT CATCHMENT
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FIGURE 2.B: POLLUTION SOURCES IN THE INCREMENTAL BLESBOKSPRUIT CATCHMENT
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FIGURE 2.C: POLLUTION SOURCES IN THE LOWER BLESBOKSPRUIT/SUIKERBOSRAND RIVER
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There are few known pollution sources into the Suikerbosrand River. These include the old
defunctional Suikerbos Colliery and two large livestock farmers, viz. Karan Estates Feedlot and
Platkoppies Piggery. There is no information on pollution arising from these sources. The water
care works (WCW) that serves Ipumelelo township (near Devon) has old maturation ponds that
are not maintained properly and it might affect Upper Suikerbosrand River. However, no
monitoring data is available to estimate this impact.

At present the following organisations run monitoring programmes that cover substantial
proportions of the Blesbokspruit catchment:

. DWAF Gauteng Regional Office
. DWAF Directorate: Hydrology

. Rand Water

. ERWAT.

In addition to the above, the Ekurhuleni Metropolitan Municipality (including Benoni, Boksburg,
Heidelberg, Nigel and Springs SDC’s) run monitoring networks covering smaller portions of the
catchment and/or carry out ad hoc sampling in their areas of jurisdiction

Tables 27 and 28 indicate the frequency and level of water quality testing at the relevant water
quality sampling points.
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TABLE 27 : DWAF GAUTENG REGION WATER QUALITY SAMPLING POINTS

SAMPLING FREQUENCY*

STATION LAT. LONG. DESCRIPTION

m? E.coLl T EC
1 26°10'16" S 28°18'36" E Homestead Lake overflow M M - M
2 26°12'37" S 28°18'53" E ERWAT Benoni old sewage works M M - M
3 26°11'00" S 28°20'09" E Blesbokspruit at Snake Road (Kleinfontein Lake overflow) M M - M
4 26°09'34" S 28°28'36" E ERWAT Rynfield sewage works M M - M
5 26°09'30" S 28°21'49" E Rynfield dam overflow M M - M
6 26°09'34" S 28°21'55" E Victor Penning Bird Sanctuary outflow M M - M
7 26°10'08" S 28°23'42" E ERWAT J P Marais sewage works M M - M
8 28°11'58" S 28°23'20" E Railway stream at Hospital Road M - M M
9 26°13'18" S 28°22'27" E ERWAT Jan Smuts Dam sewage works M M - M
10 26°11'57" S 28°23'29" E Blesbokspruit at main Reef Road at R29 — Benoni M M - M
11 26°12'08" S 28°24'22" E Ergo (BGM) settling dam outflow M - M M
12 26°12'47" S 28°25'03" E Blesbokspruit at Bird Dam outflow M M - M
13 26°13'31" S 28°25'19" E Stream from 6/L/4 M - M M
14 26°12'57" S 28°26'31" E Blesbokspruit at Enstra Road M M - M
15 26°12'37"' S 28°27'06" E Sappi Enstra discharge from activated sludge plant M M - M
16 26°12'34" S 28°27'13"E Sappi Enstra discharge from aeration lagoon M M - M
17 26°12'16" S 28°27'49" E Cowles Dam overflow M M - M
18 26°12'49" S 28°27'53" E ERWAT McComb sewage works M M - M
19 26°08'14" S 28°27'47" E ERWAT Daveyton sewage works M M - M
20 26°11'56" S 28°28'47" E Daveyton spruit at welgedacht M M - M
21 26°12'50" S 28°28'45" E Blesbokspruit at R555, Welgedacht M - M ¢
22 26°15'00" S 28°29'25" E Grootvlei Mine raw underground water M - M M
23 26°10?7"' S 28°18"??" E Grootvlei Mine HDS plant effluent to Blesbokspruit M - M M
24 26°14'06" S 28°28'42" E Grootvlei Mine 4 shaft "stormwater" canal M - M M
25 26°15'58" S 28°28'57" E ERWAT Ancor sewage works M M - M
26 26°15'45" S 28°29'04" E Klein Blesbokspruit at Ermelo Rd Bridge M M - M
27 26°15'18" S 28°29'58" E Blesbokspruit at Grootvlei Mine Bridge (East) M - M ¢
28 26°15'18" S 28°18'58" E Blesbokspruit at Grootvlei Mine Bridge (West) M - M M
29 26°15'58" S 28°30'12" E Blesbokspruit at Ermelo Road, Springs M - M M
30 26°16'15" S 28°30'15" E Blesbokspruit at N17 M - M M
31 »26°17'30" S »28°30'10" E Blesbokspruit at Daggafontein bridge M - M M
32 »26°21'40" S »28°30'45" E Blesbokspruit at Marivale Bird Sanctuary bridge M - M M
33 26°2323"S 28°30'06" E Blesbokspruit at R42 (Delmas-Nigel Road) M - M M
34 26°25'41" S 28°30'12" E Blesbokspruit at R51 (Balfour-Nigel Road) M M - M
35 26°23'66" S 28°28'14" E Nigel C F Grundling sewage works M M - M
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SAMPLING FREQUENCY

STATION LAT. LONG. DESCRIPTION

Mm? E.coLl T EC
36 26°24'55" S 28°27'59" E Nigel stormwater canal (Nigel Dam outflow) M - M M
37 26°26'18" S 28°27'24" E Blesbokspruit at Noycedale Farm, Nigel M - M M
38 26°26'40" S 28°26'52" E Nigel Herbert Bickley sewage works M M - M
39 26°??7?7"' S 28°?27'??" E Nigel Jameson Park sewage works M M - M
40 26°28'41" S 28°25'34" E Blesbokspruit at Poortje Rd M M - M
41 26°22'35" S 28°21'58" E ERWAT Tskane sewage works M M - M
42 26°28'12"' S 28°24'16" E Stream from Duduza at Kaydale M M - M
43 26°32'23" S 28°19'44" E ERWAT Heidelberg sewage works M M - M
44 26°35'03" S 28°17'56" E Blesbokspruit at Farm Klipstapel M M - M
45 26°37'46" S 28°17'51" E Suikerbosrand River near Colliery M M - M
46 26°38'22" S 28°13'50" E Suikerbosrand River at Schikfontein Rd (C2H070) M M - M
47 26°40'15" S 28°01'59" E Sukerbosrand River at weir, Vereeniging (C2H004) M M - M

NOTES. 1. Sampling frequency: M - monthly, F - fortnightly, W - weekly, D - dalily,
C - continuous (half hourly).
2. Mis for macro analysis: pH, NHa, NO3+NO>, Alkalinity, Na, Mg, POa, SOy, CI, K,
Ca, TDS, Turbidity, SS.
3. Tis for metals: Al, Ba, Cr, Cd, Fe, Mn, Ni, Sr , Zn, V.

TABLE 28 : RAND WATER WATER QUALITY SAMPLING POINTS

Station Code °© Sampling frequency *
RW’ Blesbok DWAF Lat. Long. Description Mac? E.col | Met® | EC* Other?®
Spruit Code i
Forum ®
New® B1 - 26°09'52"S 28°1328"E Outflow from Carlos Rolfes Pan - - - - -
B1 B2 3 26°10'53"S 28°20'08"E Outflow from Kleinfontein Dam F - F F F
B2 B3 6 26°09'35"S 28°21'54"E Outflow from lower Rynfield Dam F - F F F
and Victor Penning Bird Sanctuary
B3 B4 10 26°12'02"S 28°23'28"E Bridge on R29 between Brakpan F - F F F
Lake and North Shaft Station
B4 B5 14 26°12'57"S 28°26'30"E Outflow from Alexander Dam F - F F F
B9 B6 17 26°12'34"S 28°28'01"E Outflow from Cowles Dam F - F F F
B13 B7 - 26°08'07"S 28°27'34"E Knoppiesfontein, South of Daveyton F - F F F
B5 B8 21 26°12'52"S 28°28'46"E Bridge on R555 between Springs F - F F F
and Welgedacht
B6 B9 - 26°16'18"S 28°29'47"E Klein Blesbokspruit at Selection F - F F F
Park
B15 B10 30 26°16'17"S 28°30'12"E Bridge on the N17 toll road between F - F F F

Springs and Leandra

New® B11 - 26°18'35"S 28°30'31"E Low level bridge in the Marievale - - - - -
Bird Sanctuary

New® B12 32 26°20'04"S 28°30'55"E Low level bridge to the south of the - - - - -
Marievale Bird Sanctuary
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Station Code °© Sampling frequency *
RW’ Blesbok DWAF Lat. Long. Description Mac? E.col | Met® EC* Other®
Spruit Code !
Forum ®

B11 B13 33 26°23'26"S 28°29'51"E Bridge on the R42 between Nigel F - F F F
and Delmas

B14 B14 34 26°25'43"S 28°30'14"E Bridge n the R550, approx. 7 km F - F F F
east of Nigel

B8 B15 37 26°26'19"S 28°27'24"E Low level bridge in the suburb of F - F F F
Noycedale

B7 B16 36 26°24'59"S 28°27'58"E Outflow from Nigel Dam F - F F F

New® B17 40 26°28'44"S 28°25'33"E Bridge near Poortjie, approx. 7 km - - - - -
from the R42 between Heidelberg
and Nigel

B12 B18 - 26°28'37"S 28°24'17"E Bridge at Kaydale Station east of F - F F F
Heidelberg

B10 B19 - 26°30'40"S 28°21'05"E Weir to the west of Heidelberg W - W W W

S1 - 45 26°37'45"S 28°18'49"E Suikerbosrand River upstream of M - M M M
Blesbokspruit confluence

S2 - 47 26°40'15"S 28°01'51"E Suikerbosrand River weir w D w D w?

NOTES: 1. Sampling frequency: M - monthly, F - fortnightly, W - weekly, D - daily, C —
continuous (half hourly).
2. Macro: pH, NH4, NO3, NO,, TKN, Alkalinity, Hardness, Na, Mg, 0-PO,, total PO,,
SQOq, Cl,
K, Ca, active Si, total Si, TDS, Turbidity

3. Metals: Cd, Cr, Co, Cu, Fe, Mn, Pb, Zn, Ni, Al.

4. EC: Electrical Conductivity.

5. Other: COD, DOC, M.B.A.S.

6. Rand Water monitoring station code.

7. Blesbokspruit Forum monitoring station code.

8. New stations awaiting Rand Water approval.

9. The following additional variables are monitored at station S2:
weekly - temperature, dissolved salts, F, B, DO, OA;
fortnightly - Hg, As, Se;
monthly - Phenol.

Table 29 below depicts the water quality objectives for the Blesbokspruit Catchment.

TABLE 29 : PRELIMINARY WATER QUALITY OBJECTIVES FOR THE BLESBOKSPRUIT.

VARIABLES Units Ideal Acceptable Tolerable Unacceptable

Target Management Range Action Range Intervention Range

Range

GREEN YELLOW RED
Conductivity mS/m (25C) <45 45-70 [ 70-120 >120
PH PH 6.5-8.5
Suspended Solids mg/l <15 15-25 >25
Dissolved Oxygen mg/l >9 5-9 4-5 <4
Chemical Oxygen mg/l <20 20-35 35-55 >55
Demand
Sodium mg/l <70 70 - 100 100 - 150 >150
Phosphate mg/l <0.2 02-0.4 0.4-0.6 >0.6
Sulphate mg/l <150 150 — 300 300 — 500 >500
Chloride mg/l <80 80 — 150 150 - 200 >200
Iron mg/l <0.1 0.1-0.5 05-1.0 >1.0
Manganese mg/l <0.2 0.2-0.5 05-1.0 >1.0
Nitrate mg/l <1.0 1.0-3.0 3.0-6.0 >6.0
Ammonia mg/l <0.1 0.1-15 1.5-5.0 >5.0
E.Coli (instream) Per 100 ml <10 10 -100 100 - 1000 >1000
E.Coli (discharge) Per 100 ml <126 126 — 1000 >1000
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The water is tested for a wide range of variables, each of which has a distinct attribute that is
important in the analysing process.

Conductivity represents the conducting capacity of the water, and is generally higher
when the water has a higher dissolved salt content. It is a quick and relatively cheap test.
The values are indicative rather than absolute.

The pH represents the free hydrogen or hydroxide ions in the water, generally referred to
as being acidic if the pH is lower than 7 and alkaline in the pH is higher than 7. A neutral
pH value would be represented by a value of 7. Potable water has a pH range of between
7.5 and 8.5. A ph value of between 6.5 and 8.5 is deemed to be acceptable for the
Blesbokspruit

Dissolved oxygen indicates the amount of oxygen in the water. This is critical for the
sustenance of biological live. The lower the value, the more critical

The chemical oxygen demand of the water is measured to indicate the amount of oxygen
that is required to oxidize a certain quantity of chemicals that is present in the water. The
higher this value, the more oxygen-strained the water body will be, and less oxygen will
be available for the sustenance of life. This is a very critical measurement.

Other chemical quantities are measured for individually. These include cations and
anions that would be linked to each other to represent various salts in the water body.
The cations include magnesium, sodium, calcium and potassium. The anions are
represented by sulphate, chloride, phosphate and nitrate.

3.19 EXISTING ENVIRONMENTAL AND DEVELOPMENT POLICY AND
GUIDELINES

3.19.1 STATE OF THE ENVIRONMENT REPORT OF SEDIBENG, 2004 — (SOER)

The following are extracts from the Sedibeng State of Environment Report. This document just
once again enforces the need for environmental management:

“Management of the environment is critical to ensuring the conservation and preservation of
natural resources. Management of the environment can take many different forms and can
include multi-lateral environmental agreements, government capacity to fulfill their
responsibilities, budgetary allocations to environmental management and environmental
assessments.

Environmental management is what is done to oversee or govern the environment. Our
environment includes, the biophysical environment, and our economy, society and political
system. Our Constitution gives the people of South Africa the right to live in an environment that
is not harmful to their health or well-being. Governance is the way in which one manages the
environment. Governance requires many sectors of society to participate, including government
departments, the private sector, non-governmental organisations and community-based
organisations. Good environmental management and governance are key factors in ensuring
sustainable development.” (Sedibeng State of Environment Report, 2004)

The SOER refers to the following with regard to sustainable development and environmental
management:
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Sustainable development requires the considerations of all relevant factors, including the
following:

That the disturbance of ecosystems and loss of biological diversity are avoided or, where
they cannot be altogether avoided, are minimised and remedied.

That pollution and degradation of the environment are avoided.

That the disturbance of the landscapes and sites that constitutes the nations cultural
heritage is avoided.

That waste is avoided/minimised and re-used/recycled.

That the use and exploitation of non-renewable natural resources is responsible an
equitable.

That the development, use and exploitation of renewable resources and the ecosystems of
which they are part do not exceed the level beyond, which their integrity is jeopardised.

That a risk-averse and cautions approach is applied.

That negative impact on the environment and on people’s environmental rights be
anticipated and prevented.

Environmental management be integrated.

Equitable access to environmental resources.

Responsibility for the environmental health and safety consequencesof a policy.
Continuous improvement of all aspects of environmental management.
Community involvement.

Public awareness.

In terms of the SOER, the following issues have been highlighted with regard to the Lesedi Local
Municipality area and which have been noted for purposes of the EMF:

Some of the natural resources which Sedibeng have within their boundaries, and which
need monitoring and management plans, include:

* Suikerbosrand Nature Reserve, which contributes substantially to the natural beauty
in and around the Lesedi and Midvaal Local Municipalities;

* Hills and Ridges, attractive natural features;

* Aquifers in some areas are very important source of water in rural areas. “
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“A number of other issues of concern, requiring careful monitoring and management
include:

* Lack of environmental policy for the district;
Over grazing of farmland causing soil erosion;
* Wetlands and open space management;”

3.19.2 GAUTENG SPATIAL DEVELOPMENT FRAMEWORK (SDF) (SEE MAP 21)
The Gauteng SDF identifies the Johannesburg/Pretoria axis as the main development focus in
Gauteng. The Lesedi municipal area is regarded as a rural hinterland in this plan.

The southwestern part of the study area, west of Provincial Road R549, is demarcated as an
“intensive rural” area, while the rest of the study area is demarcated as an “extensive rural” area.
Heidelberg/Ratanda and Devon/Impumelelo are demarcated as “rural towns”.

3.19.3 GAUTENG PROVINCE URBAN EDGE

Only the Heidelberg/Ratanda area and very little vacant land around it is demarcated as an
urban development area in the DPLG urban edge delineation of 2002. Urban areas such as
Jameson Park and Devon/Impumelelo were completely ignored in this exercise.

3.19.4 THE SEDIBENG DISTRICT SPATIAL DEVELOPMENT FR AMEWORK, 2004 (SEE
MAP 22)

The Spatial Development Framework for Sedibeng is summarized hereunder.

The proposed urban edge is largely predicated on the provincially demarcated urban edge with
certain minor modifications. Criteria which were taken into consideration in the assessment of
proposed extensions to the urban edge included proclaimed and developed townships,
approved unproclaimed townships, areas where substantial state funding has already been
allocated and areas where there is an obvious need and desirability and where there is spare
capacity bulk infrastructure. Jameson Park and Devon/Impumelelo were included in the urban
edge, while it was slightly extended around Heidelberg.

The major priority areas for urban infill and densification are west of Sebokeng, between the
golden highway and the N1 freeway, as well as the areas between Sebokeng and Iscor, the
area to the north of Tshepiso, including the vacant land around Steelpark, Unitaspark,
Sonlandpark and Arconpark. Urban infill and densification areas are also indicated between
Heidelberg and Ratanda, and Heidelberg and Bergsig.

The Vaal River and areas adjacent to it present a major opportunity to diversify local economy
by means of tourism and recreational development and this area is therefore demarcated as a
strategic development area.

It is proposed that existing vacant industrial zoned land within the industrial/commercial areas be
utilized before any new industrial development is allowed in any other area. Adequate buffer
zones should be created between existing industrial areas and surrounding residential
development.

The existing CBD’s in the district should be protected and maintained. Vanderbijlpark and
Vereeniging CBD’s are characterized by urban decay, and revitalization of these CBD’s is a
urgent priority.

All the previously disadvantaged township areas have been demarcated as services upgrading
priority areas. It is envisaged that the district municipality and the local municipalities should
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focus its capital expenditure and operational programmes towards upgrading the services and
facilities in these areas to levels comparable with that of the rest of the urban areas in the
district.

A number of rural service nodes has been identified within the study area, including
Vischkuil/Endicott, Devon/Impumelelo, Vaal Marina/Mamello, Kliprivier, Walkerville, De Deur,
and Lochvaal. The concept of rural service nodes entails the clustering of community services
and facilities in a central area serving a surrounding rural population.

Most of the agricultural holdings within the district, as well as some of the areas falling directly
outside the proposed urban edge are proposed for peripheral uses and rural residential. It is
proposed that low intensity land uses like agricultural holdings, rural residential uses, low
intensity service industries and business as well as intensive agriculture should be promoted in
these areas.

Three focus areas for land reform and rural LED development have been identified, namely the
corridor of land between the R29 and the N17 in the northeastern part of Lesedi, the land east
of Meyerton between the Kliprivier and the Suikerbosrand Nature Reserve in Midvaal, and the
land east of the Rietspruit south of route R54 in the southwestern part of Emfuleni.

The majority of the rural hinterland within the district is earmarked for extensive agricultural
uses.

Two nature reserves currently exist in the district, namely the Suikerbosrand Nature Reserve in
the northern part of the district west of Heidelberg, and the Alice Glockner Nature Reserve south
of Heidelberg. The linking of Suikerbosrand, Alice Glockner and the SANDF land to the
northeast of Heidelberg to form a wider, regional biosphere reserve is an important objective
currently pursued by GDACE.

The regional open space system proposed for the district is mostly predicated on the existing
rivers, water courses, dams and pans, as well as the ridges and koppies within the area. The
GDACE policy of buffer zones around ridges, water courses/bodies and other environmental
features will be incorporated into more detailed open space planning which is to be done.

3.19.5 LESEDI SPATIAL DEVELOPMENT FRAMEWORK

The main proposals in the Lesedi SDF are summarized hereunder:

. Future development should be concentrated in the existing urban areas, emerging nodes
and in selected areas along the N3 and N17. The agricultural areas should essentially be
utilized for agricultural and, in certain locations, eco tourism and recreational purposes.

The three urban nodes in the sub-region are Heidelberg/Ratanda, Nigel and
Devon/Impumelelo, while Vischkuil/Endicott can be regarded as an emerging node.

Two major development corridors are proposed, along the N17, linking Devon/Impumelelo
and Vischkuil with the East Rand conurbation towards the west and Mpumalanga towards
the east, and along the N3, linking Heidelberg/Ratanda with Johannesburg and Durban.
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Potential development energy along these routes should be harnessed.

A secondary development corridor is proposed along Route R42, linking the
Heidelberg/Ratanda, Nigel and Vischkuil nodes. Some development is already taking place
along this corridor, e.g. Jameson Park.

The strip of land between Route R29 and Route N17 is demarcated as a “Zone of
Opportunity” where future development opportunities linked to these two routes, as well as
agricultural-based LED initiatives, should be pursued.

Two ecological focus areas occur in the sub-region, namely the Blesbokspruit wetlands
north of Nigel and west of Vischkuil/Endicott, and the Suikerbosrant Nature Reserve west
of Heidelberg. These areas should be conserved and promoted as major eco-tourism and
recreational centers. Ecological transition areas should be created around these
resources.

The Blesbokspruit, Suikerbosrant River and their various tributaries should also be
regarded as ecologically sensitive areas and provide the potential for regional open space
links throughout Lesed..

The Suikerbosrant hills are not utilized for cultivation of crops and the natural beauty of
these areas make them suitable for eco-tourism and recreational activities, which can be
undertaken in conjunction with grazing.

Proposed extensions of the urban edge are motivated as follows:
Heidelberg/Ratanda

It is proposed that the provincially demarcated urban edge be extended to include the area
west of Jordaan Park, between the Suikerbosrant Nature Reserve in the north and the
Blesbokspruit in the south. It is envisaged that this area will be utilized for future up market
housing development. There are no vacant areas with potential for this type of future
development situated within the currently demarcated urban edge, while there is a clear
demand for such development. The Municipality has received a number of development
proposals in the area within the proposed extension of the urban edge. Obviously any such
future development should be sensitive to the various environmental features in the area,
e.g. the Nature Reserve, the river and the various natural open space linkages between
the two.

Kaydale/Jameson Park

These are old proclaimed townships which were sparsely developed in the past, but which
have increasingly become subject to pressure for subsidy-linked housing during the past
few years. The Municipality has already commenced negotiations with the Gauteng
Housing Dept. to allocate project funding to this area, and its inclusion into the urban edge
is thus vitally important, as the Housing Dept. will not fund projects outside the urban edge.

Devon/Impumelelo

Devon/Impumelelo is a well-developed urban node on the eastern edge of Lesedi, abutting
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various major transportation routes. The proposed subsidy-linked township of Impumelelo
X 2 is situated on the vacant land between Devon and Impumelelo and is on the verge of
proclamation. This township is intended to house the current informal settlement in
Impumelelo — as in the case of Jameson Park/Kaydale; Housing Dept. will not fund the
project if it is outside the urban edge.

A number of priority development intervention zones have been identified as follows:
Heidelberg/Ratanda
See the detail proposals of the Greater Heidelberg Spatial Development Framework.
Jameson Park

Development here should be primarily focused on the upgrading of existing services and
facilities, and the facilitation of formal housing.

Vischkuil/Endicott

This agricultural holding area is regarded as an emerging node. Detailed planning is
required here, to address aspects such as LED opportunities, land use, possible
densification, etc.

Devon/Impumelelo

Detail planning of this area is required to address aspects such as detail land use,
integration between Devon and Impumelelo, local nodes and spines, densification and
infilling, etc.

The N17 Zone of Opportunity

This zone has potential for future development. A detail study of the development potential
and opportunities in this zone is required.

3.19.6 LESEDI IDP, 2005
Environmental problems and constraints identified in the IDP include :

Poor living conditions in the informal settlements and on some of the farms.

Pollution [limited].
Past mining activities.

Environmental strengths and opportunities identified in the IDP include :
Suikerbosrand and Alice Glockner Nature Reserves and surrounding hills.
The various watercourses, water bodies and wetlands.

Agricultural potential of the rural areas.
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Unique character of Heidelberg town.

The following environmental focus areas have been identified in the localized strategic
environmental guidelines which form part of the IDP:

The nature reserves.

The Kloof Resort.

The various water bodies and wetlands.
The previously disadvantaged areas.
The informal housing settlements.

The rural farming areas.

The small holding areas.

The old mining areas.

Heidelberg CBD.
A total of 221 projects were identified in the IDP, the vast majority of which are infrastructural
projects. The following identified projects will require a basic assessment or EIA:

TABLE 30 : IDP PROJECTS REQUIRING BASIC ASSESSMENT OR EIA

PROJECT NUMBER DESCRIPTION
P12/49 Construction of Ratanda/R42 link road
PI 3/7 Development of Devon/Impumelelo Refuse Disposal Site
P1 3/8 Feasibility Study : Regional Refuse Disposal Site
P1 3/9 Feasibility Study : Vischkuil mini dumping site
P15/2 & 5/3 Heidelberg X 23 Development [EIA completed]
P1 5/5 Housing development in the Heidelberg “Zone of Integration”
Pl 6/1 Tokolohong Agri-Village [Scoping completed]
Pl 6/2 Kwa Zenzele Agri-Village
P19/2 Township Establishment Heidelberg Zone of Opportunity [EIA completed]
PI 9/3 Refinement of the SDF
P19/5 Industrial Township Establishment Heidelberg Showground’s
P19/21 & 9/22 Industrial Township Establishment Opposite to Heidelberg Showground’s

3.19.7 LOCAL SPATIAL PLANS

A number of local spatial plans and policies have been formulated in the study area during the
last decade and have been reviewed as part of this EMF Status Quo investigation. These plans
and policies include the following:

Heidelberg Open Space Plan and Development Strategy, 1998.

Heidelberg Densification and Infilling Policy, 1998.
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Development Plan for Activity Spine, Nodes and Mixed Use Area in Heidelberg, 1998.

Development Plan for Heidelberg Zone of Opportunity, 2001.

3.19.8 OTHER DOCUMENTS, POLICIES AND PLANS

In addition to the above the following other documents, policies and plans were specifically
reviewed as part of the Status Quo analysis:

The 1997 EIA Regulations [Regulations 1182 and 1183 promulgated under sections 21, 22
and 26 of the Environment Conservation Act [Act 73 of 1989], as amended.

The Guideline Document developed by the National Department of Environmental Affairs
and Tourism on Strategic Environmental Assessment in South Africa, February 2000.

Gauteng Open Space Project developed for GDACE [Phases 1, 2 and 3].
The GDACE Gauteng Agricultural Resources Audit.

The GDACE Gauteng Agricultural Potential Atlas [GAPA latest version]
The GDACE Conservation Plan.

GDACE Buffer Zones phase 1 & 2 study.

Mineral Map of Gauteng [Council for Geoscience, 2001].

GIS — based hydrological information from DWAF.

Lesedi Mining Rights Study, 2005.

Heidelberg Open Space Plan and Development Strategy, 1998.
Heidelberg Densification and Infilling Policy, 1998.

Development Plan for Activity Spine, Nodes and Mixed Use Area in Heidelberg, 1998.
Development Plan for Heidelberg Zone of Opportunity, 2001.

3.20 ENVIRONMENTAL PROFILE : WARDS (SEE MAP 23)

A summarized environmental profile was drawn up for each election ward in Lesedi, as
follows hereunder:

3.20.1 WARD 1
3.20.1.1 DESCRIPTION

The ward consists of the urban areas of Devon and Impumelelo and some farm portions east of
Devon.
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Devon is a typical rural town, consisting mostly of single residential dwellings on large
stands. The town is fully serviced.

Impumelelo is the previously disadvantaged township area. Part of the township is
formalized/serviced, while part is informal.

The rural area includes the prison, some rehabilitated agricultural lands and natural
grasslands.

3.20.1.2 ENVIRONMENTAL ISSUES
Inadequate access to basic services in the informal areas of Impumelelo.
Unhygienic /unhealthy conditions in the informal settlement.
Township coal fires creating air pollution.
lllegal dumping and littering, unregistered solid waste disposal site.
3.20.2 WARD 2
3.18.2.1 DESCRIPTION

The ward consists of all the rural areas in the eastern and southern parts of Lesedi and includes
farming areas as well as a number of denser rural settlements such as the Vischkuil, Endicott,
Hallgate and Bothasgeluk Agricultural Holdings and Aston Lake. It is the biggest ward in Lesedi.
The predominant land use is commercial agriculture, including dryland crop cultivation. Large
areas of natural grassland vegetation are found in this ward, as well as mixed woodland
vegetation on the ridges in the southern part of the ward. A number of aquatic and wetland
habitats (dams, pans, streams, vlei’s) are found in the ward.

3.20.2.2 ENVIRONMENTAL ISSUES

lllegal industrial/commercial uses on the agricultural holdings.

Lack of water reticulation, waterborne sewerage reticulation and tarred road networks in
the agricultural holdings areas.

Transformation of natural habitats by agricultural practices.

Large pristine natural areas with high biodiversity.

Slimes dam south of the N17 in the northern part of the ward.

Raw sewerage spilling into Aston Lake.

Unhygienic and unhealthy conditions at Kwa Zenzele informal settlement.
Environmental impact of Karan Beef.

Coal reserves underlying the area.
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3.20.3 WARD 3
3.20.3.1 DESCRIPTION

The ward consists of Ratanda X 7, Tokolohong Agri-Village and some vacant farm portions
adjacentto it. The urban areas are formal and serviced, however infrastructural and community
services need to be upgraded.

3.20.3.2 ENVIRONMENTAL ISSUES
lllegal dumping and litter.
Informal structures (eg. backyard shacks) in places.
Coal fires creating air pollution.

Need to upgrade streets and stormwater networks.

3.20.4 WARD 4
3.20.4.1 DESCRIPTION

The ward consists of Jordaan Park, part of Heidelberg including the CBD, Bergsig, the “Zone of
Opportunity”, the SANDF training complex and the Kloof Resort. The urban areas are fully
serviced and development is, generally speaking, of a high quality.

3.20.4.2 ENVIRONMENTAL ISSUES
Urban development adjacent to the Suikerbosrand Nature Reserve.
Historic character of the CBD and archeological sites in the Kloof.

The Blesbokspruit and its tributaries — urban open space development and stormwater
management.

Possible future gold mining activities in the Zone of Opportunity.

3.20.5 WARD 5
3.20.5.1 DESCRIPTION

The ward consists of Ratanda X 8, Heidelberg X 23, the prison and the rural area to the west
and northwest, up to the boundary of the Suikerbosrand nature reserve. The majority of the
ward is rural and a number of areas of high biodiversity associated with grasslands and ridges
occur in the area. The lower reaches of the Blesbokspruit and the Suikerbosrand River run
through the ward.

The urban areas in the ward are formal and serviced, however infrastructural and community
services need to be upgraded.
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3.20.5.2 ENVIRONMENTAL ISSUES
Large pristine natural areas with high biodiversity.
Transformation of natural habitats by agricultural practises.
The need for a bufferzone adjacent to the Suikerbosrand Nature Reserve.
Pollution of the Blesbokspruit and Suikerbosrand River.
Development of the “Zone of Integration”.

The need for a natural corridor between the Alice Glockner and Suikerbosrand Nature
Reserves.

Coal reserves underlying the area.

In Ratanda X 8 and Heidelberg X 23:

* lllegal dumping and litter.

* Informal structures in places.

* Coal fires creating air pollution.

* Need to upgrade streets and stormwater networks.
3.20.6 WARD 6

3.20.6.1 DESCRIPTION

The ward consists of the Jameson Park and Overkruin urban areas and surrounding rural areas.
Denser rural settlements within the ward include the Blue Valley, Kaydale and Spaarwater
Agricultural Holdings and the Zonnestraal and Eendracht small farms. The majority of the ward
is rural. Grassland areas with high biodiversity occur in the southwestern parts of the ward and
have been included into the Suikerbosrand Nature Reserve.

The Blesbokspruit traverses the eastern part of the ward.

As far as the urban areas are concerned, Overkruin is an upmarket, fully serviced residential
area while Jameson Park caters for the medium to lower income groups and require upgrading
of services.

3.20.6.2 ENVIRONMENTAL ISSUES
Urban development adjacent to the Suikerbosrand Nature Reserve.

The need for a bufferzone adjacent to the Suikerbosrand Nature Reserve.
Transformation of natural habitats by agricultural practices.

Pollution of the Blesbokspruit.

Development pressure along the R42 corridor between Heidelberg and Nigel.

Lack of water reticulation, waterborne sewerage reticulation and tarred road networks in
the denser rural settlements.
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Need to upgrade roads and services in Jameson Park.

3.20.7 WARD 7
3.20.7.1 DESCRIPTION

The ward consists of the Heidelberg Agricultural Holdings, Shalimar Ridge, the southwestern
and southern part of Heidelberg including the industrial areas, Rensburg and the rural areas to
the east and south of it. The majority of the ward is rural. Grassland areas and ridges with high
biodiversity occur in the ward and the Alice Glockner Nature Reserve is also situated within the
ward. Various unrehabilitated/partially rehabilitated gold mining areas, eg. slimes dams, rock
dumps, old shafts, etc. are situated in the eastern part of the ward.

The urban areas are formal and fully serviced. The two major industries in the industrial area are
British American Tabacco (BAT) and Eskort. The Heidelberg Agricultural Holdings are serviced
by gravel roads and an electricity network and partially serviced by a water network but there is
no waterborne sewerage reticulation.

A part of the ward abuts the Blesbokspruit.
3.20.7.2 ENVIRONMENTAL ISSUES

Pristine natural areas with high biodiversity. Alice Glockner Nature Reserve and Heidelberg
Copper Butterfly hotspot.

The need for a bufferzone around the Alice Glockner Nature Reserve and a natural
corridor linking the Alice Glockner and Suikerbosrand Reserves.

Transformation of natural habitats by agricultural practices.
Pollution emanating from the industrial areas.
Unrehabilitated gold mining areas.

Need to upgrade roads and services in the Heidelberg Agricultural Holdings.

3.20.8 WARDS 8-11
3.20.8.1 DESCRIPTION

These four wards comprise the northern part of Ratanda. Ratanda is fully serviced, however
infrastructural services and community facilities need to be upgraded. Furthermore there are a
number of informal settlements on community facility stands and within the floodline of the
Blesbokspruit, as well as backyard shacks in places.

3.20.8.2 ENVIRONMENTAL ISSUES
lllegal dumping and litter.

Informal settlement and structures in places, including areas below the 1:100 year
floodlines.
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Coal fires creating air pollution.

Need to upgrade services in places.

3.21 SITUATIONAL ANALYSIS : KEY ENVIRONMENTAL ISSUE S

Emanating from the Status Quo investigation a number of key environmental issues were
identified in Lesedi, and are briefly set out hereunder.

3.21.1 ENVIRONMENTAL ISSUES PERTAINING TO DEMOGRAPHICS AND SOCIO-
ECONOMIC PROFILE

The majority of the study area is sparsely populated and human impact on the environment in
the rural areas is generally lower than in the more populated areas of Gauteng. Some pristine
habitats remain and are indicated on the fauna and flora maps.

Residents in the informal settlements of Ratanda, Impumelelo, Kwa Zenzele and Alra Park are
exposed to poor environmental conditions associated with a range of health risks. This also
applies to some farm worker accommodation in the rural areas. The poorest and most
marginalized sections of the Lesedi community are exposed to the most adverse environments.

3.21.2 ENVIRONMENTAL ISSUES PERTAINING TO THE ECONO MY

Agriculture has been the backbone of the local economy in Lesedi and is likely to remain so in
the foreseeable future. Natural habitats will continue to be transformed by agricultural practices
such as monoculture crop cultivation.

The natural environment in Lesedi, combined with the cultural and historic features in
Heidelberg, offer opportunities for growth in the tourism sector. The conservation of existing
pristine natural environments and unique historic and cultural buildings and places is therefore
important.

3.21.3 ENVIRONMENTAL ISSUES PERTAINING TO THE EXISTING SETTLEMENT
PATTERN AND MAJOR LAND USES

Urban expansion encroaches upon high-potential agricultural land and habitats with potential
high biodiversity. The current Provincially-demarcated urban edge does not accommodate all
urban areas and does not adequately provide for future urban expansion. A balance needs to be
struck between demands for more urban development and the demands for environment
protection.

Land uses which significantly impact on the environment include the following:
Township areas and informal settlements;
Industrial areas;

Slimes dams;
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Intensive agricultural practices, eg. crop cultivation and feedlots.
lllegal land uses such as small industries proliferate on the agricultural holdings.

Buffer zones should be enforced around the existing nature reserves and corridors should be
created between them.

3.21.4 ENVIRONMENTAL ISSUES PERTAINING TO HISTORIC AND CULTURAL FEATURES
Heidelberg CBD with its unique historical character should be protected and conserved.

Historic and cultural places in the township areas and the outlying rural areas (eg. cemeteries)
should be researched and mapped.

3.21.5 ENVIRONMENTAL ISSUES PERTAINING TO MINERAL D EPOSITS

Sand extraction along rivers and spruits in the area causes riverine and wetland habitat
destruction.

Significant coal deposits are situated in the northern, eastern and southern parts of the study
area. Commercial coal extraction, with all its attendent environmental impacts, is a real
possibility in the foreseeable future.

Resurrection of gold mining activities is not foreseen in the near future.
3.21.6 ENVIRONMENTAL ISSUES PERTAINING TO TRANSPORT ATION

Traffic on roads in the rural areas kill a significant number of night hunting bird species such as
the Grass owl that pray on rodents crossing the roads.

3.21.7 ENVIRONMENTAL ISSUES PERTAINING TO ENGINEERING AND WASTE
MANAGEMENT SERVICES

Lack of engineering services in the townships, informal settlements and small holdings causes
numerous environmental and health problems in these areas.

Overhead ESKOM powerlines have an adverse aesthetic effect in certain rural and natural
areas, and these lines are also instrumental in killing many birds.

LLM must urgently upgrade and register the Devon landfill site.
Littering and illegal dumping activities are problematical in certain areas.

3.21.8 ENVIRONMENTAL ISSUES PERTAINING TO TOPOGRAPHY AND SURFACE
HYDROLOGY

The Suikerbosrand ridges and koppies in the western and southern parts of the study area and
the watercourses, water bodies and wetlands are significant environmental features providing
rich and diverse habitats. They also have aesthetic value and outdoor recreation and tourism
potential.
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3.21.9 ENVIRONMENTAL ISSUES PERTAINING TO GEOLOGY
Dolomitic formations in the study area have been identified, in the northwest.

Geotechnical development suitability zones have been demarcated.

Economic coal deposits in the northern, eastern and southern parts of the study area have been
identified.

3.21.10 ENVIRONMENTAL ISSUES PERTAINING TO BIODIVER SITY

Agricultural activities (cultivation and grazing) have been identified as the primary threat to
remaining diverse natural habitats.

The following habitats have been mapped and should be considered as sensitive since it has a
very high biodiversity importance and conservation measures must be applied to ensure the
future of these ecosystems.

Permanent bodies of water, semi-aquatic vegetation and wetlands
Remaining natural primary grasslands

Mountain slopes, summits and rocky outcrops

Wooded savanna areas.

3.21.11 ENVIRONMENTAL ISSUES PERTAINING TO AGRICULT URAL POTENTIAL

The conflict between high potential agricultural land and urban development demand, especially
within the urban edge, has been resolved to a large extent by GAPA 3. Cases where there is still
conflict will be resolved case by case.

3.21.12 ENVIRONMENTAL ISSUES PERTAINING TO POLLUTIO N

The main potential sources of pollution in Lesedi were identified as :

Informal Settlement areas
Heidelberg Industrial area
Karan Beef (feedlots)
Slimesdams

Agriculture

Sewerage treatment works.
Landfill sites

3.22 EXISTING ENVIRONMENTAL PROBLEM AREAS AND SIGNI FICANT
ENVIRONMENTAL FEATURES

3.22.1 ENVIRONMENTAL PROBLEM AREAS
Mining activities (mine heaps, slimes dams, quarrying and sand mining).
Informal settlements and some township areas.

Heidelberg industrial area.
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Agricultural holdings (illegal land uses e.g. small scale industrial uses).
Commercial agricultural (eg Karan Beef).
Overhead powerlines and pylons.
Sewerage disposal works and solid waste disposal sites.
3.22.2 SIGNIFICANT ENVIRONMENTAL FEATURES
Suikerbosrant Nature Reserve and Allice Glockner Reserve.
Blesbokspruit and Suikerbosrant Rivers
Dams, pans and wetlands.
Natural primary grasslands in the eastern part of the study area.

Mountain slopes, summits and rocky outcrops in the southern and western parts of the
study area.

Wooded Savanna areas.
Heidelberg CBD with its cultural and historic features.

Some red data species hot spots have been identified.

JHS-2255-Section 3-jc.doc

Lesedi EMF : Environmental Management Framework, 2006 : Page 119



SECTION 4 :

DESIRED STATE OF THE
ENVIRONMENT AND
ENVIRONMENTAL INDICATORS
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4.1 INTRODUCTION

Any reflection on a “desired state of environment” must be tempered by the realization that this
term is highly subjective — what is desirable for one person or party may be highly undesirable
for another. However during the past 25 years general consensus has been reached that a
desirable environment will be the product of a balance between conservation on the one hand
and development on the other hand, and the phrase “sustainable development” was coined. The
concept of sustainable development is explored in some detail in Section 4.2 below.

The discussion on the desired state of the environment in Lesedi is based on the principles of
sustainable development. In order to address it in a systematic way the Environment is broken
up into 3 distinct spheres, namely economic development, social development and the natural
environment, which are separately addressed in Sections 4.3 — 4.5 below.

Environmental indicators which can be used to measure progress towards attaining the desired
state of the environment are set out in Section 4.6 below.

4.2 THE CONCEPT OF SUSTAINABLE DEVELOPMENT

In order to determine or anticipate the future desired state of the environment within a
developing area, it is essential to understand the definitions of both “environment” and
“development”. Furthermore, any desired environment will be one where the concept of
sustainability has been met to a large extent.

“The Environment is where we all live; and developm ent is what we all do in attempting to
improve our lot within that abode. The two are ins eparable” — (Bruntland, 1987)

Development per se has made a great impact on our lives, especially over the last three
hundred years. We have come to believe that humans and their technology are the answer to
all our social problems. However development has given rise to a number of problems, for
instance water, air and noise pollution, the greenhouse effect, the destruction of the ozone layer
and related environmental problems. People move to cities in search of a “better life” only to
find that there are no jobs and end up living in shacks in unhealthy, unsafe conditions. The
“sense of belonging” no longer exists and the gap between the rich and the poor is bigger than
ever before. Due to improved medical care, general life expectancy has improved, but with it
other problems arise, such as a lack of resources to maintain the growing number of people.
The concept of “sustainable development” arose as a solution to the fundamental conflict
between the ideal to retain the environment in a pristine (untouched) condition on the one hand
and unbridled development on the other hand.

The term “sustainable development” has been defined in many different ways. The most
commonly accepted definition is that given by the World Commission on Environment and
Development, commonly known as the Bruntland Report (WCED, 1987), where sustainable
development is defined as “development that meets the needs of present generations without
compromising the ability of future generations to meet their own needs.” The World
Conservation Union (IUCN, 1991) and the United Nations Environmental Programme (UNEP)
define sustainable development as “improving the quality of life while living within the carrying
capacity of supporting ecosystems.” This definition focuses on the ability of the natural resource
base to cope with development, and suggests that the natural environmental limits must be
considered when developing. Sustainable development means using and protecting the
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physical and natural environment and its resources; creating viable economic systems with an
ethical basis; and acknowledging and guiding social and cultural systems and values towards
greater equitability, responsibility and human well-being (du Plessis et al, 2002). Sustainable
development can therefore only be attained by finding a balance between economic
development (economic growth, market expansion), community / social development (basic
human needs, equity, participation, social accountability) and protection of the ecological /
environmental resource base (carrying capacity, resource conservation, waste reduction)
(Serageldin & Steer, 1994).

The concept of sustainable development conveys an approach to development which aims to
find solutions to current and future social, economic and environmental issues. If a society
accepts sustainability as a goal, then it must develop economically and socially in a way which
minimises the impacts of its activities, the costs of which are borne by future generations
(Oelofse, 2000).

At the end of 1998 the National Environmental Management Act (Act 107 of 1998), (NEMA) was
passed by Parliament. It provides an umbrella for integrating good environmental management
into all activities. NEMA provides a set of environmental principles guiding government action.
According to NEMA, “sustainable development” means the integration of social, economic and
environmental factors into planning, implementation, and decision making so as to ensure that
development serves present and future generations. In terms of the NEMA principles,
sustainable development requires the consideration of all relevant factors, including inter alia the
following:

“(3) Development must be socially, environmentally and economically sustainable.

(4)(a) Sustainable development requires the consideration of all relevant factors including the
following:

0] That the disturbance of ecosystems and loss of biological diversity are avoided, or,
where they cannot be altogether avoided, are minimised and remedied;

(i) That pollution and degradation of the environment are avoided, or, where they
cannot be altogether avoided, minimised and remedied;

(i) That the disturbance of landscapes and sites that constitute the nation’s cultural
heritage is avoided, or, where they cannot be altogether avoided, minimised and
remedied;

(iv) That waste is avoided or, where they cannot be altogether avoided, minimised and re-
used or recycled where possible and otherwise disposed of in a responsible manner;

(v) That the use and exploitation of non-renewable natural resources is responsible
and equitable, and takes into account the consequences and depletion of the resource;
(vi) That the development, use and exploitation of renewable resources and the

ecosystems of which they are part of do not exceed the level beyond which their integrity
is jeopardised;
(vii) That a risk-averse and cautious approach is applied, which takes into account the
limits of current knowledge about the consequences of decisions and actions; and
(vii) That the negative impacts on the environment and on people’s environmental rights be
anticipated and prevented, and where they cannot be altogether prevented, are
minimised and remedied”.
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As can be seen from the above, “sustainable development” is not about non-development, but
rather promotes responsible development, development which won’t be a burden to future
generations. Furthermore, it is about a holistic and responsible approach to all three spheres
within which our society functions, namely the economic, social and ecological spheres. In Hugo
(1992:192) Gavin Reilly is quoted saying: “A sound economy cannot be based on a damaged
environment and resource base, conversely environme ntal conservation is not possible
without a healthy economy.”

4.3 DESIRED STATE OF THE ENVIRONMENT : ECONOMIC DEVELOPMENT

Due to the increasing population, urban expansion and development is inevitable. However,
urban expansion encroaches upon habitats with potentially high biodiversity as well as on land
with high agricultural potential. Strategic land use planning in Lesedi will be based on
information contained within the EMF, discouraging development in environmentally sensitive
areas while earmarking other, more suitable areas for development. A fine balance will be
struck between true public need and private greed.

4.3.1 RESIDENTIAL
43.1.1 FORMAL RESIDENTIAL DEVELOPMENT

Home owners will be encouraged to create indigenous gardens within existing residential areas.
Home alterations and extensions will be in line with the existing structure and character of the
area.

Proposed new residential areas will be evaluated, based on their potential impact, whether
positive or negative, on the environment. “Environment” in this sense of the word includes the
natural, economic, and social environment as well as the general sense of place. Residential
development in environmentally sensitive areas and areas with high agricultural potential will be
discouraged. Areas not suitable for residential development due to geological, hydrological and
other constraints such as a lack of infrastructure will be identified. “No-Go” areas will be “red
flagged” and development role players will be made aware of this up-front.

Sufficient open space areas will be retained within new residential developments and where
possible kept natural. Landowners will be encouraged to maintain their properties and keep
them as natural and indigenous as possible, creating linkages with neighbouring properties and
therefore establishing a natural habitat potential in the area. Where possible, natural habitats
will not be disturbed.

Problem areas such as the agricultural holdings will be addressed with specific control
measures, especially in dealing with illegal land uses on these properties. The insufficient
provision of services within these areas will be addressed as a priority.

4.3.1.2 INFORMAL RESIDENTIAL DEVELOPMENT

The growth of existing informal settlements and the establishment of new settlements will be
avoided at all costs. These settlements have a negative impact due to the lack of infrastructure
and basic services. Pollution in these areas is generally high. It is therefore important that
these areas be formalised and that, where possible, basic services be provided.

Education, especially with regard to the impact of pollution on the natural and social
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environment, will be encouraged and facilitated, informing these communities of the possible
impacts and how to address these in a responsible manner. Education will contribute to the
general upliftment of these communities.

4.3.2 INDUSTRIAL / COMMERCIAL

A desired environment will include an area free of or with minimum pollution (air, water, noise,
ground). Industries will be restricted to those areas earmarked for such purposes. Non-
agricultural related industrial activities on farms and agricultural holdings will be discouraged.
Strict pollution control mechanisms will be implemented and adhered to, especially in sensitive
areas such as along water courses. Environmental Management Plans will be formulated for all
industries and will be monitored on a regular basis by an appointed and dedicated
environmental management officer (EMO). To prevent negative impacts, Best Available
Technology and audit reports will be encouraged for use in industries. The guidelines as set out
in the GDACE: Bufferzone Project Phase 1 and 2 will be adhered to and implemented.

4.3.3 AGRICULTURE

Informal agricultural activities are found on farms and small holdings and formal, commercial
agricultural activities on the larger farms. Commercial farming activities take up the largest land
area within Lesedi and include crop and animal production. Agriculture plays an important role
in the local economy and general survival of the area. All farming activities have some level of
environmental impact due to the disturbance of natural habitats (eg. ploughing, intensive
fertilisation and groundwater extraction).

It is desirable that all large existing commercial farming enterprises should formulate EMP’s
which will be monitored by an EMO on a regular basis, ensuring that the impacts remain at a
minimum. New enterprises will undergo an environmental impact assessment process in order
to determine the positive and negative impacts of such an enterprise on the greater
environment. Farmers will be educated and informed of all natural habitats and those with high
biodiversity values. They will be encouraged not to disturb these habitats in any way and to
conserve them at all costs and especially not to cultivate along water courses. Fragmentation of
remaining pristine natural habitats will be prevented. No exotic vegetation will be introduced into
these areas. Methods of sustainable and responsible farming will be researched and
encouraged.

Subdivision of agricultural land, especially moderate to high potential agricultural land, will be
discouraged and not be supported.

4.3.4 MINING

All new mining enterprises will be preceded by a comprehensive environmental impact process
accompanied by an environmental management plan which specifically addresses the site
establishment, access, services, pollution control, vegetation removal and rehabilitation. Such
EMP’s will also be required for all existing mining activities.

Measures will be put in place to ensure that all mines comply with legislation and that their
impact on the environment is mitigated.
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4.3.5 ROAD NETWORK

The road network within and around Lesedi is generally in a good condition. The desired state
of road infrastructure should be that all roads are upgraded and tarred and that sufficient funding
is available to maintain the road network. Furthermore, construction of all new roads and any
other transportation infrastructure, must adhere to environmental legislation requirements,
which, inter alia, will include an environmental impact assessment and environmental
management plan.

No new development or further densification will be permitted without the adequate provision of
transportation routes.

4.3.6 ENGINEERING INFRASTRUCTURE AND WASTE MANAGEME NT

Engineering services within the study area should be of an adequate standard before any new
developments or densification may be permitted. Services such as water reticulation and waste
management (sewage disposal, solid waste) are particularly important, since large portions
within the study area have not been serviced. The lack of waterborne sewage systems in
certain areas, especially the densely populated informal settlements, is worrying as this could
have major negative environmental impacts. A backlog exists in LLM in the provision of water
and electricity and is mainly situated in the informal areas. With regard to solid waste removal,
all urban areas are serviced. Littering is a general problem especially in the township and
informal areas.

The desired environment will be one where all urban areas are serviced sufficiently with water,
sanitation, electricity, waste and stormwater management. Impacts of new service infrastructure
on the environment will be investigated before such infrastructure is installed. It will be ensured
that Sewerage Treatment Works (Water Care Works) and landfills have sufficient capacity to
accommodate new developments in order to avoid pollution in all its forms. The informal
settlements will be addressed as a priority, including the education of these communities on
issues such as water and electricity usage.

4.4 DESIRED STATE OF ENVIRONMENT : SOCIAL DEVELOPM ENT
4.4.1 HISTORIC, CULTURAL AND ARCHEOLOGICAL FEATURE S

Heidelberg is known for its historical buildings, which are mainly situated in and around the CBD.
Heidelberg developed as a typical rural Victorian town during the late 1800’s with many typical

Victorian homes as well as other structures such as the Dutch Reformed Church, Volkskool, and
Station, still evident in the area. Several Art Deco style structures are also to be found.

Sites of archeological significance are located in the Heidelberg Kloof area.

The desired environment will be one where no alterations and/or additions to historically
significant structures may be done without the consent of the Local Authority, in order to ensure
that the historical significance of the structures are protected and preserved at all costs. Recent
new developments in Heidelberg show a lack of appreciation for the historic value of the town
and a policy should be put in place for the architectural guidance of all future developments.
The implementation of the National Heritage Resources Act, 1999 (Act 25 of 1999) and the
guidance of the South African Heritage Resources Agency (SAHRA) will be a priority. The
community will be educated on all historic, cultural and archeological features in order for them
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to understand the importance and to appreciate these features. The historic, cultural and
archeological resources will be developed and promoted as part of Lesedi’s tourism strategy.

4.4.2 PUBLIC PARTICIPATION AND EMPOWERMENT

All communities within Lesedi will be educated and informed about their living environment. This
includes education on all relevant legislation and what these pieces of legislation mean to the
man on the street (legal rights). People will know how to utilise legislation to their advantage
and what their rights and obligations are.

LLM will play an active roll in the education of the community, especially on topics such as
recycling of waste, pollution control and impacts, waste collection and dumping. Communities
will be well-informed and be enabled to make a real contribution to the improvement of their
local environments. Alternative approaches to public education and awareness, such as the
possible establishment of ward-based community environmental forums and advocacy groups,
will be pursued by the municipality.

The community will be empowered by means of a “bottom-up” approach. This implies that the
community can assist by “policing” on the ground” and making the relevant authorities aware of
any irregularities. This also includes the active involvement of all stakeholders in strategic
planning and environmental processes.

4.5 DESIRED STATE OF THE NATURAL / ECOLOGICAL ENVIR ONMENT
4.5.1 BIODIVERSITY

The natural areas in Lesedi have been substantially changed by human activities, notably formal
agriculture (crop and livestock production) and urbanization, resulting in major habitat loss
throughout the area. However, patches of relatively pristine natural areas still remain. The
desired state of the environment in terms of biodiversity is discussed under two sub-headings,
namely manmade and natural habitats.

4.5.1.1 MANMADE HABITATS

Although landscaped gardens are unnatural habitats, a number of species find suitable survival
opportunities here. These habitats are largely unappreciated as havens for fauna, which in fact
could actually be improved with the planting of plants indigenous to the area. Landowners within
these areas will be encouraged to introduce indigenous vegetation with a gradual replacement
of all exotic species. Even public areas and open spaces will be kept natural and if landscaped,
indigenous vegetation will be utilised.

The rural landscape is typified by plantations and thickets of alien trees, commonly blue gum,
poplar and wattle. Dense stands of alien trees normally result in sterile environments. Land
owners will be encouraged to remove all alien vegetation over time and to replace it with
indigenous vegetation. This will automatically attract indigenous vertebrates and over time,
positively restore the once sterile environments.

Lesedi EMF : Environmental Management Framework, 2006 : Page 126



Monoculture crop fields dominate the rural landscape in Lesedi. These fields are devastating to
fauna and flora. Whichever plants or animals manage to survive the effect of growing grains is
more coincidal than anything else, probably as a consequence of small patches of natural
growth. Biodiversity is therefore very low in these areas. Organic means of agriculture will be
encouraged.

Mining activities such as mine dumps, slimes dams, quarrying and sand mining cause barren
surfaces which are alien to endemic biota. This type of environment is absolutely hostile to the
indigenous fauna and only occasional strays may be encountered peripherally before thorough
rehabilitation has taken place. Areas which have been affected by mining activity will be
rehabilitated to such an extent that over time the biodiversity will increase. Any application for a
new mining related activity will undergo all the relevant environmental impact assessment
processes as stipulated in legislation, so as to determine the level of impact on the natural
environment. Such developments will follow strict environmental management plans and regular
environmental audits will be done.

4.5.1.2 NATURAL HABITATS
45121 Water Bodies and Wetlands

Bodies of permanent water are very important habitats for vertebrates and invertebrates. They
are especially important to birds, many with Red Data status. They will be kept undeveloped with
adequate buffer zones around them. Pollution will be monitored on an ongoing basis and
polluted water bodies will be rehabilitated and/or remediated.

Semi-aquatic vegetation on the fringes of water as well as drainage lines and wetlands are
ranked, together with aquatic habitats, as very important. Generally, these habitats are heavily
grazed by cattle which place them under considerable strain. With the exception of a few
systems under a measure of official management (such as the Marievale Bird Sanctuary), very
little conservation measures are in place in Lesedi to conserve these important habitats. This
habitat type is very sensitive and no development or change in status will be allowed.

45.1.2.2 Highveld Grasslands

Natural grasslands are mostly used for grazing and are by far the most prominent natural habitat
in Lesedi. Fragmentation of natural grasslands is becoming a concern. Highveld grassland
vegetation has a very high biodiversity value and the remaining pockets should be conserved as
far as possible since very little of the vegetation type is formally conserved in conservation
areas. This vegetation type is very sensitive and no development or change in status (e.g. by
irrigation) will be allowed. Management of grassland vegetation such as burning programmes
and removal of exotic plants will be implemented. Sub-division of these natural grassland areas
will not be permitted.
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45.1.2.3 Woodland Savanna, Ridges

Woodland savanna is most prominent in ravines. Without the benefit of detailed assessment,
these habitats are probably centres of high biological diversity and no development or change in
status will be allowed.

Rocky outcrops coupled with mountainous slopes offer habitats for narrowly adapted vertebrates
and invertebrates relying of rock dwelling lifestyles. This habitat type is very sensitive and no
development or change in status will be allowed.

The western mountains, the area with the highest species diversity, population densities and
therefore highest conservation priority, are largely enclosed in the Suikerbosrand Nature
Reserve. Measures will be taken to conserve corridors (where the natural vegetation occur or is
rehabilitated) between the Suikerbosrand and Alice Glockner Nature Reserves to ensure the
continued survival of the highly sensitive Heidelberg Copper butterfly.

4.5.2 GEOLOGY, TOPOGRAPHY AND SURFACE HYDROLOGY

The koppies and ridges of the Suikerbosrand are characterized by steep and rugged topography,
and are impressive topographical features in the study area which are not suitable for
development or for cultivation of agricultural crops. However, they harbour diverse habitats and
will be conserved.

As far as surface hydrology is concerned, two important perennial rivers run through the area,
namely the Blesbokspruit and the Suikerbosrant River, which joins the Blesbokspruit southwest
of Ratanda. These rivers will be protected and management plans will be implemented and
monitored by a qualified environmental control officer.

Large-scale developments which could possibly have negative impacts on the natural land
form, will be avoided. All natural tributaries and floodplains as well as the natural open spaces
created by these, will be maintained as natural as possible. Any proposed development in the
vicinity of an area with ridges, will be assessed in terms of GDACE’'s Ridges Policy. A
comprehensive environmental impact assessment of any proposed development will be
undertaken to determine the visual and related impacts. Mitigation measures will form part of
the assessment process. Structures such as telecommunication masts and multi-storey
buildings will not be permitted.

Natural floodplains and water courses will be protected and not be altered by means of
unauthorised excavations and vehicle movement. Natural vegetation along these water courses
will be protected and the removal of any vegetation will be restricted. Invasive, exotic vegetation
in these areas will be removed responsibly, especially along drainage systems.

Erosion control measures will be implemented, especially where areas have been altered and
affected through agricultural activities. Geo-technical studies will assess soil suitability for any
future developments and relevant mitigation and control measures will be adhered to according
to the findings of these studies.

Lesedi EMF : Environmental Management Framework, 2006 : Page 128



4.5.3 AGRICULTURAL POTENTIAL

A great variation in soil types, and consequently in agricultural potential, is found throughout the
Lesedi study area. No large continuous areas of moderate to high potential soils exist. The
areas surrounding wetland and along watercourses such as the Blesbokspruit and
Suikerbosrant River, are characterised by wet, clayish soils which should not be cultivated.

Areas in which moderate to high potential agricultural land is found will be earmarked for
agriculture, especially where these portions of land are economically viable tracts of land.
Subdivision of agricultural land will be restricted. Areas of high environmental sensitivity will be
utilised only for low impact agricultural purposes such as grazing. [The sterilization of high
potential agricultural land for development purposes inside the urban edge, has been resolved
to a large extent by GAPA 3.]

4.5.4 OPEN SPACE AREAS

An Open Space Management Plan will regulate the treatment and management of all open
spaces within Lesedi.

Existing open space and parks within the urban environment will be maintained and the
alienation of these spaces for development purposes will be restricted and guided by the Open
Space Management Plan.

Open space will be provided within new developments in accordance with accepted standards.
The provision of open space areas within low-cost housing townships, where residential
densities are higher than the norm, is particularly important .

A linked open space system throughout the municipal area, predicated on existing natural
features such as rivers and ridges, will be promoted.

4.6 ENVIRONMENTAL INDICATORS

In order for the municipality to monitor its progress towards improving the environment, it should
regularly measure certain key environmental indicators. A list of indicators pertaining to specific
environmental features or aspects are suggested in Table 31 below.
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The list is not exhaustive and many more indicators could possibly be added, however it was
attempted to identify those indicators which are already measured by the municipality or other
authorities, as well as indicators which may be relatively easily measured and monitored.

TABLE 31 : ENVIRONMENTAL INDICATORS

FEATURE/ASPECT

INDICATOR

Socio-economic
Profile

Population Growth

REMARKS
Who measures : Lesedi Dept. Development Planning (house
counts)
Frequency : Annually.

Reporting mechanism

: IDP

No of households without access
to basic services

Who measures

: Lesedi Dept. Engineering Services.

Frequency

: 6 monthly.

Reporting mechanism

: PMS, IDP

Confirmed cases of:
Cholera, TB, STD's, HIV/Aids

Who measures

: Lesedi Community Services (Health)
Gauteng Dept. Health

Frequency

: Ongoing in Clinics/hospital.

Reporting mechanism

: IDP

Economy Economic Sectoral Growth Who measures : DBSA, Global Insight .
Value added (GGP) Frequency - Annual.
Reporting
mechanism : IDP
Unemployment Who measures : Stats SA
Frequency : Sensus.
Reporting
mechanism : IDP
Housing Formal vs informal top structures | Who measures : Lesedi Dept. Development Planning (Housing)
Frequency : Annual
Reporting
mechanism : PMS, IDP

Industrial/commercial

Pollution levels

Who measures

: Selected industries, DWAF, ERWAT, Rand

Water, Lesedi Dept Community Services
(Health)

Frequency : Varies.

Reporting

mechanism : Annual report by EMO.
Number of illegal Who measures : Lesedi Dept of Development Planning
industrial/commercial concerns Frequency : Ongoing

Reporting

mechanism : Internal reports preceding action.

Agriculture

Amount of land used for
monoculture crop production.

Who measures

: Lesedi Dept of Development Planning (from

satellite/aerial images).

Fragmentation of farm land.

Frequency : Varies, depending on availability of data.
Minimum every two years.

Reporting

mechanism : N/A

Who measures : Lesedi Dept of Development Planning, GDACE,
Dept of Agriculture.

Frequency : Ongoing monitoring of subdivision applications.

Reporting

mechanism - N/A
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TABLE 31 : ENVIRONMENTAL INDICATORS (CONTINUED)

FEATURE/ASPECT

INDICATOR

REMARKS

Agriculture Cont.

Soil erosion

Who measures : Dept. Agriculture

Frequency : Ongoing monitoring.

Reporting mechanism :N/A

Overgrazing

Who measures : Dept. Agriculture

Frequency : Ongoing.

Reporting mechanism :N/A

Mining

Number, location and type of

Who measures : Lesedi Dept of Development Planning,

active mining operations — legal DME

and illegal. GDACE
Frequency : Ongoing.
Reporting mechanism :N/A

Size and locality of
unrehabilitated mining land
(slimes dams, rock dumps, etc.).

Who measures : Lesedi Dept of Development Planning (from

satellite/aerial images), DME, GDACE

Frequency : Varies depending on availability of data.

Minimum every 2 years.

Reporting mechanism :N/A

Urban Open Space
(Sidewalks, parks,
sportsfields,
cemeteries,
servitudes, etc.

Indigenous planting in public
open spaces.

Who measures : Lesedi Dept Engineering Services (Parks and
cemeteries)

Frequency : Annual

Reporting mechanism : PMS, IDP

Number (and area) of
unmaintained parks/sports fields

Who measures : Lesedi Dept Engineering Services (Parks and
cemeteries)

Frequency : Annual
Reporting
mechanism : PMS, IDP
Historic, Cultural and Number, location and status of Who measures : Lesedi Dept. Community Services (SRACH&L).
Archeological Sites historic, cultural and SAHRA
archeological sites. Frequency : Every 2 years
Reporting
mechanism - N/A

Maintenance of sites.

Who measures : Lesedi Dept. Community Services (SRACH&L).

Lesedi Dept. Development Planning.

Frequency : Ongoing. Formal audit every 2 years.
Reporting
mechanism :N/A
Roads and Tarred vs gravel roads. Who measures : Lesedi Dept. of Engineering Services.
Stormwater Frequency : Annual
Reporting mechanism : PMS, IDP
Flood occurrence Who measures : Lesedi Dept. of Engineering Services.
Frequency : Annual
Reporting
mechanism : PMS, IDP
Engineering Services Number and location of water, Who measures : Lesedi Dept. of Engineering Services.
electricity and sewer Frequency - Annual
connections. Reporting mechanism : PMS, IDP
Solid Waste Number, location and frequency | Who measures : Lesedi Dept. of Community Services. (Waste
Management of waste collection sites. Management)
Frequency : Annual
Reporting
mechanism : PMS, IDP
Number and location of Who measures : Lesedi Dept. of Community Services. (Waste
unregistered/illegal dump sites Management)
Frequency : Ongoing
Reporting : Internal
mechanism : Internal Reports preceding action.
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TABLE 31 : ENVIRONMENTAL INDICATORS (CONTINUED)

FEATURE/ASPECT INDICATOR REMARKS
Biodiversity Type, size and location of land Who measures : GDACE
with high biodiversity value. Lesedi Dept of Development Planning (from
satellite/aerial images).

Frequency : Minimum every 2 years.
Reporting
mechanism - N/A

Pollution Level of air pollution emanating Who measures : Lesedi Dept. of Community Services (Health).

from:
* industrial areas
* townships (coal fires)

Selected industries.

Level of water pollution in
Blesbokspruit and Suikerbosrand
river.

Frequency : Ongoing

Reporting

mechanism : Internal

Who measures : Lesedi Dept. of Community Services (Health).
DWAF

Frequency : Ongoing

Reporting

mechanism : Internal

JHS-2255 Section 4.jc.doc
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SECTION 5:

ENVIRONMENTAL
MANAGEMENT GUIDELINES AND
ACTION PLANS
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Emanating from the status quo analysis and the definition of the desired state of the
environment, a number of focus areas requiring attention were identified. Environmental
management guidelines and action plans were formulated for the following areas and are set out
hereunder:

Urban Open Space.

The industrial areas.

The informal settlements.

The major national and provincial roads.

The Heidelberg “Zone of Integration”.

The Heidelberg CBD and other historic, cultural and archeological sites.
The agricultural holdings.

The commercial agricultural areas.

The mining areas.

Areas with alien vegetation, specifically the many blue gum, wattle and poplar
plantations.

The monoculture agricultural fields (maize, sunflowers, soya beans, sorghum, etc.)
The aquatic and wetland habitats.

The natural grassland areas.

The mixed woodland savannah areas and ridges.

The protected areas and proposed Lepidoptera corridors.

Solid Waste Management.

Effective environmental management will not be possible without the co-operation and
assistance of informed local communities and management guidelines for public participation,
education and empowerment were also formulated.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

URBAN OPEN SPACE

GUIDELINE OBJECTIVE

1. To ensure adequate open space provision within the urban environments.
2. To ensure adequate maintenance of open space areas.

3. To promote indigenous vegetation within open space areas.

LOCATION AND TARGET GROUPS
Urban open space including parks, sports fields, sidewalks, servitudes, cemeteries, etc.
LLM, landowners, local communities.

MAJOR ACTIVITIES RESPONSIBLE AGENCIES

1. Undertake a detailed audit of all urban open spaces, including location, size, LLM
ownership, use, biodiversity, functional status, etc.

2. Develop and implement an Open Space Management Plan specifically for the | LLM,
determination of an open space system, and establishing the functional status
of all open space areas.

3. ldentify and protect urban open spaces with high environmental importance LLM, GDACE
(eg. areas within flood lines, wetlands, areas with high biodiversity, red data
species hotspots, etc.)

4. Undertake ongoing maintenance of open spaces. Promote involvement of LLM, other stakeholders
other stakeholders (eg. local communities) in open space maintenance and
development.

5. Ensure the removal of Category 1 declared weeds and the Category 2 LLM, GDACE, DWAF
declared invaders (as prescribed in Act 43 of 1983).
6. Embark on a programme of indigenous planting and promote the concept to LLM, other stakeholders

other stakeholders. Specific indigenous plants natural to the area will attract
fauna and increase biodiversity

7. Promote gardening competitions focusing on indigenous gardens. LLM, other stakeholders

Develop linked open space systems throughout the urban areas (eg. LLM
important open space nodes separated by urban development can be linked
by means of streetscaping along selected routes).

9. Ensure the provision of adequate functional open space in new LLM, GDACE
developments.

10 Promote the concept of urban agriculture for food security on open space LLM, GDACE Dept. of
areas with high agricultural potential. Agriculture

11 Compliance to the following NEMA regulations needs to be ensured: LLM, GDACE
- Authorization required where land zoned for use as public open space or
conservation is transformed.
Authorization required for the construction of facilities or infrastructure,
including associated structures or infrastructure, for any purpose where
lawns, playing fields or sports tracks covering an area of more than 3
hectares, but less than 10 hectares, will be established.

REMARKS

Urban open spaces are increasingly under threat from development due to the maintenance strain on the
municipality as well as the fact that many of these spaces are completely disfunctional and are not being utilized
for any purpose whatsoever. Community involvement in the utilization and maintenance of urban open space
areas is of crucial importance if such areas are to survive.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

INDUSTRIAL AREAS

GUIDELINE OBJECTIVES

1.
2.
3.

To minimize all forms of pollution in the area.
To promote urban regeneration in the industrial areas.
To promote the areas for future investments and developments.

LOCATION AND TARGET GROUPS

Industrial areas within Heidelberg
All industries, Business Chamber, developers

MAJOR ACTIVITIES

RESPONSIBLE AGENCIES

1. Monitor pollution levels of all existing industries more closely. LLM

2. Promote and enforce the compilation of EMP’s by selected industries, as well | GDACE, LLM
as the use of Best Available Technology and audit reports.

3. Encourage the appointment of designated Environmental Management LLM, GDACE
Inspectors who are responsible for the implementation and monitoring of
EMP’s at all large industries.

4. Implement penalties for non-compliance with any relevant legislation, policy or | LLM, GDACE & other
approved management plan. relevant authorities

5. Evaluate and monitor pollution control in the area, based on GDACE's LLM
Bufferzone Phase 1 & 2 and manage accordingly.

6. Ensure environmental compliance by obtaining authorization for any listed LLM, GDACE
activity in terms of the NEMA Regulations.

7. Encourage land owners to maintain their properties and structures to ensure a | LLM, Business Chamber
clean and safe environment

REMARKS

The responsible management of industrial areas is important to Lesedi from both an environmental and investment
point of view. All relevant stakeholders should be informed of the effect that non-compliance has on the
environment and the cumulative impacts this creates.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

INFORMAL SETTLEMENTS

GUIDELINE OBJECTIVES
1. To promote the formalisation of these areas.
2. To minimize negative impacts on the environment.

LOCATION AND TARGET GROUPS
Informal settlements around the areas of Ratanda, Impumelelo, Vischkuil / Endicott, and Alra Park
LLM, Councillors, communities.

MAJOR ACTIVITIES RESPONSIBLE AGENCIES

1. Avoid and discourage the establishment of any informal settlements. A LLM
comprehensive strategy to deal with informal settlements and land invasions
needs to be adopted and implemented by the municipality.

2. Prioritize the relocation of informal settlers on environmentally sensitive areas | LLM
& rehabilitate affected areas.

3. Promote the formalisation of those settlements on non-sensitive areas as infill- | LLM
developments within the urban edge .

4. Provide basic services to the affected areas (water, sewer, electricity, roads, LLM
waste management) as soon as possible.
5. Educate stakeholders regarding the impacts and consequences of their LLM, GDACE.

actions and environmentally acceptable methods and processes by which they
can improve their living environments.

6. Disseminate information in an effective way, eg. informing land owners of LLM, GDACE
sensitive environments, red data species, etc. in and around these areas.

REMARKS

Informal settlements pose a number of environmental problems, not only within the settlements themselves, but
also to the wider surrounding area. Most of the negative environmental impacts stem from the absence of basic
services and include a range of community health problems, air and groundwater pollution (from coal fires and pit
latrines), litter and dumping, etc.

The formalization of these settlements should be a high priority, while interim measures to mitigate negative
environmental conditions and impacts should be implemented on an ongoing basis.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

MAIN ROADS

GUIDELINE OBJECTIVE

1.

To minimize the impacts of main roads on adjacent environments.

LOCATION AND TARGET GROUPS

The N3, N17, R42 and R29
All relevant property owners, developers, Gautrans, SANRA, LLM

MAJOR ACTIVITIES

RESPONSIBLE AGENCIES

1. The municipality’s Integrated Transport Plan (ITP) must reflect a sensitivityto | LLM
the environment and strategies to deal with possible negative impacts which
major roads and associated traffic may have on surrounding environments.
2. Erect and maintain more visible notice boards on all relevant main roads with LLM, GDACE, Gautrans,
regard to the protection and conservation of the grass-owl. SANRA
3. Ensure that fences around all main roads are well kept and maintained to LLM, Gautrans, SANRA,
ensure the safety of road users, pedestrians, wild and stray animals. Land owners
4. Encourage the planting of indigenous vegetation on islands, sidewalks, and LLM, Gautrans, SANRA
middle lanes of main roads.
5. Encourage the planting of trees and shrubs which will also serve as buffers for | LLM, Gautrans, SANRA
noise, air and visual pollution along these routes.
6. Promote the sustainable utilization of grass along the verges of national and LLM, Gautrans, SANRA
provincial roads by local communities as part of the LED strategy of the
municipality (eg. grass cutting for thatch and for animal fodder).
7. Compliance to the following NEMA Regulations needs to be ensured: GDACE, LLM
Authorisation is required for the construction of a road that is wider than 4
metres or that has a reserve wider than 6 metres...
Authorisation is required for the route determination of roads and design of
associated physical infrastructure.
8. Land use guidelines and a land use management strategy needs to be LLM
formulated along all provincial and national roads as part of the SDF.
REMARKS

A number of provincial and national roads run through Lesedi. These roads and the traffic on them may have
considerable negative impacts on surrounding environments, eg. noise and air pollution, litter, the starting of veld
fires by cigarette butts thrown from vehicles and the killing of animals and birds on the roads. Furthermore,
passing traffic along these roads act as a catalyst for development along them which could lead to further
degradation of the environment.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

ZONE OF INTEGRATION

GUIDELINE OBJECTIVE
1. To ensure responsible and balanced development in this area.

LOCATION AND TARGET GROUPS
The land situated between Ratanda and Heidelberg Agricultural Holdings.
LLM, GDACE, Gauteng Dept. of Housing, Local Community.

MAJOR ACTIVITIES RESPONSIBLE AGENCIES

1. Ensure that the relevant authorizations as prescribed in the NEMA regulations | GDACE , LLM
are obtained before development commences.

2. Ensure that a balance is struck between the need for housing development GDACE, LLM
and the environmental constraints and opportunities in the area. The following
aspects should be specifically adhered to:

- A migration corridor for the Heidelberg Copper butterfly between the Alice
Glockner Nature Reserve and the Suikerbosrand should be kept open
through the Zone of Integration.

Sites for urban agriculture should be provided as part of the housing
development.

A bufferzone should be retained around the Ratanda Water Care Works.
An open space corridor should be provided along the Blesbokspruit 1:100
year floodline.

3. Ensure that the area is well planned so as to ensure infill development and a LLM, Dept. Housing
direct linkage with the neighbouring areas

4. Ensure that an EMP and Stormwater Management Plan are compiled, LLM, GDACE,
implemented and managed Dept Housing

5. Encourage the planting of indigenous plants in all open space areas within the | LLM
new development area.

REMARKS

The Zone of Integration has been earmarked as an urban infill zone for the last decade and is situated within the
urban edge between Ratanda and Heidelberg. The area lends itself to integrated development in line with the
principles prescribed in the DFA. However, development in this area should accommodate the environmental
constraints and opportunities.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

HEIDELBERG CBD AND OTHER HISTORIC, CULTURAL AND ARC HEOLOGICAL SITES

GUIDELINE OBJECTIVE
1. To retain the unique historical character of the CBD and to retain sites of historic, cultural and archeological

significance.

LOCATION AND TARGET GROUPS

Heidelberg CBD and other historic, cultural and archeological sites.
Land owners, businesses.

MAJOR ACTIVITIES RESPONSIBLE AGENCIES
1. Compile a database of all buildings/structures with architectural/historic LLM, SAHRA
merit, and formulate a building control policy relating to these.
2. Compile a database of all sites of cultural and archeological significance and LLM, SAHRA
formulate a policy re. the maintenance/development of these sites.
3. Establish an aesthetic committee to advise the municipality on acceptability of | LLM
site development and building plans.
4. Draw up a set of detailed building guidelines for the CBD. LLM
5. Develop and promote the use of the identified urban trail through the CBD LLM, Tourism
and the archeological trail through the Heidelberg Kloof. organizations and
establishments
6. Promote the establishment of a City Improvement District (CID) in the CBD. LLM, Property Owners,
Businesses
7. Prioritize and implement the projects identified in the Heidelberg CBD Urban LLM
Design Plan, 2004.
8. Embark on a systematic street and open space vegetation programme LLM
REMARKS

The town of Heidelberg is blessed with a scenic and historic/cultural environment unique in the Gauteng area.
However the CBD faces a number of environmental problems, ranging from littering and pollution to development
that is unsympathetic to the historic character of the town.

There is a lack of consistent aesthetic policy and control in terms of new buildings and development. The promotion
of a specific architectural theme in line with the historical heritage of the town is of the utmost importance.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

AGRICULTURAL HOLDINGS

GUIDELINE OBJECTIVES
1. To promote the general upliftment of these areas.
2. To minimize negative impacts of illegal land uses on the environment.

LOCATION AND TARGET GROUPS
Agricultural Holdings areas in Lesedi, which include Vischkuil, Endicott, Hallgate, Blue Valley,
Bothasgeluk, Kaydale, Spaarwater, and Heidelberg A.H.
Agricultural Holding communities.

MAJOR ACTIVITIES RESPONSIBLE AGENCIES

1. Formulate a development framework for the agricultural holding areas to LLM
assist with the management of these areas (can be done as part of the SDF).

N

Restrict primary land uses to low-density residential and agricultural activities. | LLM

3. Permit related low-impact land uses subject to the approval by GDACE in LLM, GDACE
terms of the NEMA Regulations.

4. Upgrade and maintain all services in the area (water, sewer, electricity, roads, | LLM
waste management). Formulate an action plan for the prioritization of services
provision in these areas.

5. Compliance to the following NEMA regulations needs to be ensured: GDACE, LLM,
- Authorization is required where land with indigenous vegetation of larger Land owners.

than 9 ha is transformed .
Authorization required where land larger than 9ha is subdivided into
portions of 5ha or smaller.
Authorization required for construction of specified feedlot, abattoirs and
related facilities.
Authorisation is required for the transformation of undeveloped, vacant, or
derelict land to establish infill development covering an area of 5ha on
more, but less than 20ha; or residential, mixed, retail, commercial,
industrial or institutional use where such development does not constitute
infill and where the total area to be transformed is bigger than 1 hectare.

6. Educate stakeholders regarding impacts and environmentally acceptable GDACE, LLM,
methods and processes.

7. Disseminate information in an effective way, eg. informing land owners of LLM, GDACE
sensitive environments, red data species, etc. on their properties.

8. Compliance with the guidelines as contained in GAPA 3. GDACE

REMARKS

These areas have a typical mixed-use character with very little, if any farming activities taking place. These are
mainly rural residential areas which have been combined with small-scale businesses and industrial / commercial
activities. These areas require clearer development guidelines and better management to do away with illegal
activities. Service provision is poor and should be dealt with as a matter of urgency.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:
COMMERCIAL AGRICULTURE

GUIDELINE OBJECTIVE

1. To ensure the sustainable utilization of agricultural land in Lesedi.

2. To minimize negative impacts of agriculture on the environment.

3. To promote transformation and local job creation within the agricultural sector.

LOCATION AND TARGET GROUPS
Commercial farming areas in Lesedi.
Commercial farms, agricultural unions, farmworkers, Dept. Agriculture.

MAJOR ACTIVITIES RESPONSIBLE AGENCIES
1. Clarify roles and responsibilities on local, provincial and national level. GDACE, LLM
2. Define agricultural potential in more detail to reflect real agricultural value. GDACE
3. Areas of real agriculture value to be identified and prioritized. GDACE
4. High potential agricultural land to be reflected in the SDF. LLM
5. Compliance to the following NEMA regulations needs to be ensured: GDACE, LLM, Dept.
- Authorization required where land with indigenous vegetation of larger Agriculture, Farmers,
than 9 ha is transformed . Land owners.

Authorization required where land larger than 9ha is subdivided into
portions of 5ha or smaller.

Authorization required for construction of specified feedlot, abattoirs and
related facilities.

6. Educate stakeholders regarding impacts and environmentally acceptable Dept. of Agriculture,
methods and processes. GDACE
7. Disseminate information in an effective way, eg. informing land owners of LLM, Dept. of
sensitive environments, red data species, etc. on their properties. Agriculture, GDACE
8. Encourage the formulation of EMP’s by commercial farming operations and LLM, Dept. of
monitor compliance to EMP’s. Agriculture, GDACE,
Farmers
9. Promote the entrance of previously disadvantaged people into the agricultural | LLM, Dept. of
sector by means of land reform, commonages, urban agriculture and food Agriculture, Land
security projects, etc. Affairs, Farmers
10. Incentivize environmentally-friendly farming methods, eg. organic farming. LLM, Dept. of
Agriculture
REMARKS

Agriculture production is important for numerous reasons such as food security, job creation and economic
growth. Lesedi has large tracts of commercial farm land and is an important agricultural area in Gauteng.
High potential agricultural land should be protected from encroachment of other, non-agricultural land uses.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

MINING ACTIVITIES AND DEGRADED OLD MINING AREAS

GUIDELINE OBJECTIVE

1.

To minimize the adverse environmental impact of mining activities.

LOCATION AND TARGET GROUPS

Mining areas.
Mining companies and land owners.

MAJOR ACTIVITIES

RESPONSIBLE AGENCIES

1. Insufficiently rehabilitated old mining areas must be rehabilitated by the LLM, GDACE, Dept. of

relevant mining title holders. Minerals and Energy,
Mining Title Holders

2. New mining activities must be preceded by applications for environmental GDACE, LLM Mining
authorization. Companies

3. All mining activities must be undertaken in accordance with an approved GDACE, LLM Mining
Environmental Management Plan Report (EMPR) — adherence to the EMPR Companies
to be monitored.

4. Surface run-off from mining areas needs to be controlled and polluted Mining Companies,
water must be treated to DWAF standards before entering watercourses. DWAF

5. Implement appropriate erosion control measures to prevent further Mining Companies
degradation of the environment.

6. Dust control measures should take place where there is no ground cover. Mining Companies

7. Indigenous vegetation should be used as far as possible during the Mining Companies
rehabilitation of degraded areas.

8. Topsoil should be stockpiled to serve as a seed bed during rehabilitation. Mining Companies

REMARKS

Mining activities such as mine dumps, slimes dams, quarrying and sand mining cause barren surfaces which are
alien to indigenous biota. Very little, if any natural vegetation is left after mining activities took place, especially with
limited rehabilitation. Species usually used for rehabilitation are not always indigenous or endemic to the area.

This type of environment is absolutely hostile to the indigenous fauna and only occasional strays may be
encountered peripherally before thorough rehabilitation has taken place. The aftermath of mining is absolute
devastation and these areas have very limited biodiversity.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

EXOTIC PLANTATIONS AND THICKETS

GUIDELINE OBJECTIVE
1. Toremove alien trees and replace them with indigenous vegetation.

LOCATION AND TARGET GROUPS
Municipal - wide.
Land owners, local communities.

MAJOR ACTIVITIES RESPONSIBLE AGENCIES

1. Ensure the removal of Category 1 declared weeds and the control of LLM, GDACE, DWAF
Category 2 declared invaders (as prescribed in Act 43 of 1983).

2. Promote the removal of invader trees through appropriate structures, such as | LLM, Dept. Agriculture,
Agricultural Unions, Dept. Agriculture, DWAF, etc. DWAF

3. Disseminate information regarding appropriate methods to remove invader LLM, Dept. Agriculture,
trees to prevent further infestation. DWAF

4. Use local labour to remove trees and promote LED initiatives such as the LLM, Dept. Agriculture,
packaging and selling of firewood. DWAF, Land owners

5. Areas where trees have been removed should be rehabilitated with LLM, Dept. Agriculture,
indigenous vegetation. DWAF, Land owners

6. Appropriate erosion control measures must be implemented during LLM, Dept. Agriculture,
rehabilitation, particularly where no ground cover occurs. DWAF, Land owners

REMARKS

The rural landscape is typified by plantations and thickets of alien trees, commonly blue gum, poplar and wattle.
Dense stands of alien trees normally result in sterile environments which are of no use to indigenous birds other
than nesting and perches. These exotic plants are in competition with indigenous vegetation, resulting in bare soil
within these plantations. These trees are also invaders with seeds that germinate easily and spread fast. Alien
trees, such as Acacia melanoxylon, Ecalyptus spp. and Pinus spp. are found around the old farm homesteads and
have invaded river courses and wetlands in the Lesedi area.

Cutting of these trees encourages the sprouting of seedlings and without proper management and treatment with
poisons results in larger plantations invading natural vegetation and wetlands.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

MONOCULTURE AGRICULTURAL FIELDS

GUIDELINE OBJECTIVE
1. To minimize the adverse environmental impact of monoculture agricultural fields.

LOCATION AND TARGET GROUPS
Commercial farming areas.

Farmers.
MAJOR ACTIVITIES RESPONSIBLE AGENCIES
1. Compliance with the following NEMA regulation needs to be ensured: GDACE, LLM

Authorization required where land with indigenous vegetation of larger
than 3ha. Is transformed.

2. Educate farmers and promote environmentally acceptable agricultural Dept. Agriculture, GDACE
practises and processes pertaining to crop production.

3. Implement crop rotation practices to minimize the need for fertilizer. Farmers

4. Prevent the contamination of watercourses by fertilizer. Farmers

5. Create buffer zones between crops and watercourses, gullies and areas of Farmers
erosion to reduce the impact of agricultural practices on these areas.

6. The application of pesticides must be undertaken by qualified personnel Farmers

during appropriate weather conditions to prevent the spraying of adjacent
natural areas as far as possible.

7. Where fields are being rehabilitated, appropriate grass mixes endemic to the Farmers
area should be used and the removal of Category 1 and 2 weeds, which are
often pioneer species, should take place.

REMARKS

Presently by far the major land-use throughout the Lesedi area is fields for raising monocultures such as maize,
wheat and sunflowers. Such land-use practice results in sterile environments for biota since either the crops are
foreign, or the corps are reaped resulting in barren surfaces. With the ploughing of natural areas for agriculture most
of the natural vegetation is destroyed and that area can never be rehabilitated to its natural state. Many farmers
have started rehabilitating their lands with grasses for grazing. Over time these areas may look natural but most of
the herbs and forbs associated with natural conditions will never establish in these fields again. If these fields are left
for a long period of time some of the succession plants will return over time and biodiversity may increase slowly.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

AQUATIC AND WETLAND HABITATS.

GUIDELINE OBJECTIVE
1. To preserve and improve the biodiversity in these habitats.

LOCATION AND TARGET GROUPS
1. Rivers, dams, pans and wetlands in Lesedi.
2. Land owners, local communities.

MAJOR ACTIVITIES RESPONSIBLE AGENCIES

1. Except for essential infrastructure such as bridges no development should be | LLM, GDACE
allowed within these habitats due to its sensitivity.

2. Monitor water guality on an ongoing basis. LLM, DWAF

3. Implement stormwater attenuation measures to prevent soil erosion, silt LLM, Land owners
deposits and pollution in water bodies.

4. Ensure the removal of Category 1 declared weeds and the control of LLM, Dept. Agriculture,
Category 2 declared invaders (as prescribed in Act 43 of 1983).

5. Buffer zones should be established around water courses, water bodies and LLM, GDACE

wetlands. These buffer zones or corridors must be at least as wide as the
1:100 year floodline or in accordance with GDACE requirements.

o

No drainage of wetlands should be allowed. LLM, GDACE, DWAF

7. No agricultural activities within wetlands should be allowed. LLM, GDACE, Dept of
Agriculture.

8. Compliance with the following NEMA regulations needs to be ensured: LLM, GDACE
- Authorisation is required before the construction of new dams, weirs,

bridges, channels and canals. A Strategic Environmental Assessment (SEA)
should be implemented to prevent too many dams along a patrticular river.
Authorisation is required for the dredging, excavation, infilling, removal or
moving of soil, sand or rock exceeding 5 cubic metres from ariver, floodplain
or wetland.
Authorisation is required for any purpose in the one in ten year flood line of a
river or stream, or within 32 metres from the bank of a river of stream where
the flood line is unknown.

REMARKS

Aquatic habitats such as rivers, dams and pans offer habitats for aquatic life forms such as fish, crustacea, water
lilies and water grass. There are numerous small dams in the Lesedi area, which are seasonally filled after the
summer rains and dense beds of Phragmites australis surround the permanent dams. Some of the rivers running
through the Lesedi area have riverine vegetation on the embankments which serves as feeding and breeding
space for fauna. The river with its riverine vegetation forms a corridor running through an area that is usually
developed for urban or for agricultural purposes. This corridor is very important for the continued existence of
certain vulnerable fauna species in the area.

Wetland habitat is associated with grassland vegetation that occurs in drainage lines or natural depressions that
is dependent on perennial or seasonal water for continued survival and that is undisturbed by removal of the
upper soil layer. These plants use the nutrients that have built up in the water (from animal manure, sewage
works, natural decomposition of plant material) for growth, thereby “filtering out” excess nutrients and rendering
the water clear. The soil in drainage lines and wetlands is usually heavy black turf and many plants are adapted
to growing in these often water-logged conditions.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

NATURAL GRASSLANDS.

GUIDELINE OBJECTIVE
1. To ensure the preservation of viable pristine grassland habitants.

LOCATION AND TARGET GROUPS
Grasslands in the rural areas of Lesedi.
Land owners, local communities.

MAJOR ACTIVITIES

RESPONSIBLE AGENCIES

1. Compliance to the following NEMA regulation needs to be ensured:
Authorisation required where land with indigenous vegetation of larger
than 9ha. is transformed.

GDACE , LLM

2. Ensure the removal of Category 1 declared weeds and the control of
Category 2 declared invaders (as prescribed in Act 43 of 1983).

LLM, Dept. Agriculture,
Land owners

3. Prevent fragmentation of grassland habitats and promote the
creation/retention of natural corridors between pristine grassland areas.

LLM, GDACE,
Dept. Agriculture Land
owners

4. If development is to occur, then only disturbed areas are to be used.
Environmental authorization should be required before development can
proceed.

LLM, GDACE

5. Promote the implementation of correct fire management plans to ensure
continued biodiversity of the grassland areas.

Dept. Agriculture, LLM,
Land owners

6. Prevent overgrazing/overutilization of grassland areas.

Dept. Agriculture, Land
owners

7. Noirrigation of natural grasslands should be allowed in order to maintain the
status of the vegetation.

Dept. Agriculture, Land
owners

REMARKS

The extreme east of Lesedi falls within Moist Clay Highveld Grassland where Themeda triandra dominates in
primary grassland. The vegetation type of the south-eastern part of the area, continuing along the north-bound N3,
is Rocky Highveld grassland with shallow rocky soil, and is a transitional type between the high inland plateau
grassland and the lower inland plateau bushveld. Of the area covered by this type of grassland, 65% is
transformed and 1,38% conserved. (Low & Robelo, 1996). This is a fire-maintained grassland which would
develop into savannah if fire was excluded. The area northeast of the Blesbok Spruit and the Suikerbosrant Spruit
falls within the Moist, Cool Highveld Grassland, 72% of which is transformed and 0,29% conserved. Its
conservation status is very poor. Cultivation and grazing have led to degradation of large areas of this type of
grassland (Low & Rebelo, 1996).

Page 147

Lesedi EMF : Environmental Management Framework, 2006 :




ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

MIXED WOODLAND SAVANNAH AND RIDGES.

GUIDELINE OBJECTIVE
1. To ensure the preservation of viable pristine mixed woodland savannah and ridges habitats.

LOCATION AND TARGET GROUPS
Mountainous areas in the eastern and southern parts of Lesedi.
Land owners, local communities.

MAJOR ACTIVITIES RESPONSIBLE AGENCIES

1. Development within these habitats should be limited due to its sensitivity. GDACE, LLM
Environmental authorization should be required.

2. If development should take place in these areas, as many as possible of the LLM, GDACE

big indigenous trees and brush should be conserved to maintain biodiversity.

3. Structures such as telecommunication masts, power line pylons, multi-storey GDACE, LLM
buildings, etc. which will alter the natural skyline should only be permitted in
exceptional circumstances and mitigation measures must be implemented.

4. Ensure the removal of Category 1 declared weeds and the control of LLM, DWAF,
Category 2 declared invaders (as prescribed in Act 43 of 1983).

5. Promote the creation/retention of natural corridors connecting different areas. | LLM, Dept Agriculture,
Land owners

6. Promote the implementation of correct fire management plans to ensure Dept Agriculture,
continued biodiversity of these habitats. LLM,

Land owners

7. Overgrazing and overutilization of these areas should be prevented. Dept Agriculture,
Land owners

8. Promote the implementation of appropriate erosion control measures. Dept Agriculture,
Land owners

9. The GDACE Ridges policy for Class 1+2 ridges applies to these areas and GDACE, LLM,

should be adhered to. Buffer zones of at least 200m wide should be
established around the ridges.

REMARKS

These areas are dominated by the Suikerbos Ridge, which runs from west to east through the Suikerbosrand
Nature Reserve, rising from the surrounding plateau (1 500m a.s.l.) to reach its greatest height, of 1 918m a.s.l., in
the form of knolls on the central plateau east of Kareekloof. The ridge is broken by numerous seasonal streams,
resulting in steep cliffs varying in height from 15m to 45m, and the associated well-wooded kloofs, which contrast
with the open, sparsely covered plains. The mountainous areas are usually crested by rocky ridges or rocky
outcrops and tend to be associated with this type of terrain.

Rocky outcrops support vegetation that consists of certain dwarf shrubs, woody and herbaceous perennials,
succulents, bulbs and grasses, e.g. Aloe greatheadii vardavyana (spotted aloe), various Crassula species, Pallaea
calomelanos (black cliff brake), Selaginella dregei (spike moss), Parinari capensis (dwarf mobola plum),
Pygmaeothamnus spp, various succulents such as Khadia acutipetala and Khadia beswickii, an Al Red Data
species, geophytes such as Ledebouria sp and Schizorphus nervosus (wild squill) and short grass species.

Dense woodlands can be found in kloofs within the ridges that form part of the Suikerbosrand. Other trees and
shrubs that are associated with this Acacia-veld include Tarchonanthus camphorates, Ziziphus mucronata,
Eucvlea crispa, Thus leptodictya and Aloe marlothii (Barnes 1998). Also common are Olea europaea subsp
africana and Cussonia paniculata subsp sinuate. These trees are hardy and able to withstand extreme cold and
dry weather conditions. On the lower rocky slopes Protea caffra can be found.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:

PROTECTED AREAS AND PROPOSED ECOLOGICAL CORRIDORS

GUIDELINE OBJECTIVE
1. To promote the conservation status of these areas and to promote migration opportunities for Heidelberg Copper
Butterfly colonies, as well as other fauna.

LOCATION AND TARGET GROUPS
Conservation areas such as the Alice Glockner & Suikerbosrand Reserve and SANDF-grounds, wetlands,

pristine grasslands
Community of Lesedi, Conservation-groups, schools, relevant land owners

MAJOR ACTIVITIES

RESPONSIBLE AGENCIES

1.

Develop a data base of where the Chrysoritisaureus (Heidelberg Copper
Butterfly) has been recorded including its host plant, the lightning bush and
make this available to interested parties.

LLM, GDACE, Conservation
Specialists

Enforce a program for the removal of alien plants in the protected areas and
in the bufferzones around them.

LLM

Identify and promote the creation of selected natural corridors between ridges
and butterfly colonies. Co-operation of the relevant land owners need to be
obtained.

LLM. GDACE,
Land owners

The community and especially those residing in Heidelberg Extension 23 and
Ratanda should be educated on an ongoing basis on the conservation status
of the Heidelberg Copper Butterfly and its habitat under pressure from coal
and wood fires and the removal of natural vegetation for these purposes .

LLM, GDACE, community
groups, conservation groups

o

Promote a pollution-free area within Heidelberg Extension 23 and Ratanda.

LLM

Compliance to the following NEMA regulations needs to be ensured:

- Authorization is required for the construction of facilities or infrastructure,
including associated structures or infrastructure, for resorts, lodges, hotels
or other tourism and hospitality facilities in a protected area contemplated
in the National Environmental Management: Protected Areas Act, 2003
(Act 57 of 2003)

Authorisation is required for the transformation or removal of indigenous
vegetation of 3ha or more or of any size where the transformation or
removal would occur within a critically endangered or an endangered
ecosystem listed in terms of Section 52 of the National Environmental
Management: Biodiversity Act, 2004 (Act No.10 of 2004).

Authorisation is required for any process or activity identified in terms of
Section 53(1) of the National Environmental Management: Biodiversity
Act, 2004 (Act 10 of 2004).

GDACE, LLM, Dept. Agriculture,
Farmers, Land owners.

Promote the educational facility at the Alice Glockner Reserve especially
amongst schools within the greater Gauteng area.

GDACE, LLM, Dept of Education

Disseminate information in an effective way, eg. informing land owners,
developers and town planners of sensitive environments, red data species,
bufferzones .

LLM, Dept. of Agriculture,
GDACE

Introduce a management programme to include actions such as the burning of
the veld every 4 years to retain the current vegetation structure for the host
ant. The area should not develop into a woodland environment.

LLM

REMARKS
The koppies and ridges of Heidelberg form a unique ecological habitat for the Heidelberg Copper Butterfly. The butterfly
knows only a small world with adults flying no farther than 20metres from their site. The habitat has however been
seriously degraded by uncontrolled and exceptional growth, which has smothered crucial plants. The Heidelberg Copper is
unique in that it can only be seen in February and September and it inhabits steep rocky ridges. It requires a specific host
plant, namely the lightning bush and the ants play an important role in the safe guarding of her larvae. They can not adapt
to modern day pressures such as agriculture and the growing of residential areas, which are threatening their very
existence. Itis therefore of utmost importance that this specie and its relevant habitat be protected at all costs and that the
community of Lesedi realise the significance of it.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:
PUBLIC PARTICIPATION, EDUCATION & EMPOWERMENT

GUIDELINE OBJECTIVE
1. To ensure that the community is informed and knowledgeable regarding environmental issues.

2.
3.

To promote a clean and safe living environment for everybody.

To empower people to make responsible decisions and take responsible actions within their greater

environment.

LOCATION AND TARGET GROUPS

The entire community of Lesedi.
Schools and community organizations
Community leaders and Councillors

MAJOR ACTIVITIES

RESPONSIBLE AGENCIES

1.

Clarify educational and empowerment roles and responsibilities on local, provincial
and national level.

GDACE, LLM

2.

Provide continuous community education on the environment and conservation,
especially through community greening and related projects eg. creating open space
areas and gardens with indigenous plants.

GDACE, LLM, Dept. of
Education

Inform the community of the cumulative impacts which certain activities might have
on their safe and healthy living environment, eg. fire hazard in informal areas,
respiratory problems due to continuous smoke, erosion due to the removal of
vegetation, etc.

LLM

Compliance with the NEMA regulations regarding comprehensive public
participation needs to be ensured. Provision has been made for public participation in
both the Basic Assessment process and the Scoping process and specific guidelines
have been set out as to how this process should take place.

GDACE, LLM,

Encourage the education of traditional healers with regard to the responsible utilization of
indigenous plants and herbs as well as the cultivation of them.

LLM

6. Promote community projects that will educate and ensure the general upliftment of LLM, community
the affected areas and the relevant people, such as waste collection, greening leaders
projects which could include urban agriculture.

7. Disseminate information in an effective way, eg. informing land owners of sensitive LLM, GDACE
environments, red data species, etc. on and in the close vicinity of their properties.

8. Encourage schools at all levels to continuously have cleaning and greening LLM, GDACE, Dept. of
projects/campaigns and create incentives, such as competitions to encourage them Education
to take part.

9 Educate the informal sector on safe and healthy living conditions, especially with LLM, GDACE
regard to the utilization of polluted water, dumping of all types of waste, sanitation.

10. Incentivize environmentally-friendly living methods, eg. alternative heating and LLM,
cooking methods, alternative building materials and methods, organic gardening and
farming, etc.

11. Pursue job creation projects such as the utilization of wood from alien trees which LLM, community,
have been removed for the making of furniture and other related goods, the cutting of | business organisations
grass for the utilization in thatching, etc.

12. Educate all levels of the community on their legal obligations towards the LLM, GDACE,
environment eg distribute information on NEMA, Biodiversity Act, Pollution Control Developers, community
Act etc.

REMARKS

The education and empowerment of the community with regard to environmental issues is the single most important
strategy to ensure the success of environmental conservation. People need to be informed on all the relevant issues
such as the cumulative impacts of our daily actions, sensitive and protected areas and reasons why they are protected.
At the same time there should be continuous community involvement in all conservation programmes to ensure the buy-
in of the communities. Alternative means of involvement and empowerment should continuously be explored.
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ENVIRONMENTAL MANAGEMENT GUIDELINE FOR:
SOLID WASTE MANAGEMENT

GUIDELINE OBJECTIVE
1. To minimize all forms of illegal and uncontrolled dumping in the area.

2.
3.

To minimize the adverse environmental impact of dump sites.
To have an informed community with regard to dumping.

LOCATION AND TARGET GROUPS

lllegal and legal dump sites.
All industries, businesses, local communities.

MAJOR ACTIVITIES

RESPONSIBLE AGENCIES

1. Monitor and control illegal dumping more closely in the area. GDACE, LLM

2. Finalize the permitting of the Impumelelo/Devon dump site. GDACE, LLM

3. Management of the Poortjie quarry - only for building rubble. LLM

4. Implement penalties for non-compliance with any relevant legislation, policy or | LLM, GDACE
approved management plan.

5. Encourage community recycling projects LLM, Business

Chamber

6. Educate and make the community aware of types of waste and where the LLM, GDACE
correct places are to dispose of it.

7. Ensure environmental compliance by obtaining authorization for any listed LLM, GDACE
activity in terms of the NEMA Regulations.

8. Encourage land owners to maintain their properties and structures to ensure a | LLM, Business
clean and safe environment. Chamber

REMARKS

The responsible management and control of existing dumpsites as well as illegal dumpsites, is important to
Lesedi from both an environmental and public health point of view. All relevant stakeholders should be informed
of the effect that non-compliance has on the environment and the cumulative impacts this creates. This is
specifically relevant where organic waste is dumped in close proximity of the Blesbokspruit.

JHS-2255 Section 5.jc.doc
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SECTION 6 :

LAND USE AND DEVELOPMENT
CONTROL GUIDELINES
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6.1 INTRODUCTION

The two main authorities dealing with land use and development control and the setting of
environmental requirements are GDACE and Lesedi Municipality. The purpose of this section is
to assist the decisionmaking process in these two authorities when they consider land use and
development applications.

In the formulation of the land use and development control guidelines the baseline information
layers as contained in the Status Quo section of this report (including the GDACE C-Plan
Version 2 information) were combined to formulate a sensitivity map which in turn informed
these guidelines. Based on the information as contained in the Status Quo section,
environmental constraints and constraint zones were identified.

These constraint zones indicate the environmental suitability of different land uses or activities
on different types of environments. A risk adverse approach is adopted, providing guidelines in
respect of acceptable land uses and the minimum environmental requirements which need to be
met in order for an application to be favourably considered by Lesedi and GDACE.

The most significant constraints for development in the area include:

Occurrence and distribution of red data fauna and flora species;

Sensitive surface hydrological features, including wetlands, pans, rivers and streams;
Land availability within the local and provincial urban edge;

Significant areas of ecological diversity such as the nature reserves;

Significant areas of natural ridges;

Significant natural open space connectors;

Areas of no or limited service provision;

Areas with potential geotechnical constraints; and

Potential pollution sources from local industries, waste facilities, informal settlements and
agricultural activities.

Urban open space areas.

There is significant demand for development land, especially in and around Heidelberg. A
number of upmarket , medium and low income housing projects are in progress or due to start
within the foreseeable future.

The position of the urban edge is questioned on a regular basis, as the position of the provincial
urban edge differs from the urban edge as indicated in the approved Sedibeng SDF. It is
recommended that, based on environmental considerations, a proposal for a buffer zone beyond
which no further urban development should be allowed, must be included in the SDF review
process to assist with the determination of the urban edge. This issue must then be finalized
with the provincial planning authorities through the relevant structures.

6.2 ENVIRONMENTAL CONSTRAINT ZONES

The key environmental constraints to development in the area are:

Ecological and hydrological constraints
Topographical and geotechnical constraints
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Agricultural potential constraints
6.2.1 ECOLOGICAL AND HYDROLOGICAL CONSTRAINTS (SEE MAP 24)

Although most of the natural vegetation in the study area has been altered by urbanisation and
agricultural practices, a significant number of pockets of Highveld grassland still exists,
especially in the eastern part of the study area. Continuous grazing and burning activities and
various forms of misuse, which include pathways and tracks, as well as illegal dumping and
informal settlements in urban areas have impacted upon natural grasslands.

Two of the four Important Bird Areas (IBA) for Gauteng are situated within or on the border of
the Lesedi area, namely the Blesbokspruit and the Suikerbosrand Nature Reserves. Due to
their status, these are primary constraints to development in the area.

The degradation of the vast undulating grassy plains of the Lesedi Local Municipality which are
very suitable for agricultural activities, either for cultivation or for grazing, have seriously affected
the local vertebrate fauna, reducing the population densities and most probably the species
diversity. Pockets of high biodiversity still exist along pristine drainage lines and wetlands.
Dumping of waste materials on and into these areas affect the species diversity of plants,
invertebrate and vertebrate fauna. Fortunately the western mountains, the area with the highest
species diversity, population densities and therefore highest conservation priority, are largely
enclosed in the Suikerbosrand Nature Reserve.

The following habitats should be considered as sensitive since they have a very high biodiversity
importance and conservation measures must be applied to ensure the future of these
ecosystems.

Permanent bodies of water, semi-aquatic vegetation and wetlands
Remaining natural primary grasslands

Mountain slopes, summits and rocky outcrops

Wooded savanna areas.

The following areas were included as sensitive areas in the determination of the constraint zone:

Viable natural grasslands — significant remnants of high quality grassland were identified.
In places, areas of disturbed grassland were also included where they function as habitat
connectors between higher quality areas.

Red data fauna and flora distribution — confirmed provincially irreplaceable red data fauna
and flora habitat. Distribution of confirmed GDACE fauna and flora species were included.

The connectivity which exists between different bio-diverse systems and habitats, be-it
grasslands, wetlands, ridges.

Heidelberg Copper Butterfly hotspots and the proposed natural corridors linking these
hotspots.

Areas of medium and high biodiversity as identified in the status quo section (Fauna &
Invertebrate Map, as well as Sensitivity Map).
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Hydrological systems — all surface hydrological systems are considered sensitive, including
wetlands, streams, rivers and pans and were included. Where these systems are
surrounded and associated by viable tracts of grassland these have been included. They
function as critical buffers between development activities (urban and agricultural) and the
sensitive aquatic features.

Mixed woodland savannah and ridges habitats.
Important and irreplaceable habitats as indicated in GDACE'’s C-Pan Version 2.

All the abovementioned information layers were superimposed on top of each other to produce
the ecological and hydrological constraints map which shows two categories, namely:

Areas of significant ecological/hydrological constraints;
Areas where there are no or few ecological/hydrological constraints.

6.2.2 TOPOGRAPHICAL AND GEOTECHNICAL CONSTRAINTS (S EE MAP 25)
There are significant topographical features in the study area, especially the ridges in the
western part where the Suikerbosrand Nature Reserve is situated.

Geotechnical aspects influence land suitability for development and the economic and physical
viability of development on specific land parcels. The geotechnical suitability classes identified in
the status quo assessment was based on the following aspects:

Collapsing or settling soil

Seepage

Active, expansive or swelling soll
Highly compressible soil

Erodability of soil

Excavatibility of ground to 1,5m depth
Undermined ground

Instability in areas of soluble rock (dolomite)
Steep Slopes (topography)

Unstable natural slopes

Areas subject to seismic activity
Areas subject to flooding

Shallow water table

The geotechnical development suitability map (Map 10) syntherized all the abovementioned
constraints into six categories of geotechnical constraints, ranging from | (least severe) to IV
(most severe). Categories lll/IV and IV as depicted on this map were identified as areas of
“steep slopes and potentially significant geotechnical constraints and are shown as such on
Map 25.

Areas with no to low geotechnical constraints : These areas are categorised by land
parcels where critical geotechnical constraints do not occur or are low. These constraints
are not critical and can be dealt with by means of further research and precautionary
methods, albeit at a cost to the developer.
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Potentially significant geotechnical constraints : This category makes provision for
complex combinations of a variety of geotechnical factors and steep slopes. The areas
with the most severe topographical and geotechnical constraints are the natural ridges, the
areas along water courses, wetlands and pans, and the dolomite areas.

6.2.3 AGRICULTURAL CONSTRAINTS (SEE MAP 26)

Even though large tracts of land in Lesedi are cultivated, analysis based on soil suitability shows
that the majority of the study area has a low to very low agricultural potential.

Areas with high agricultural potential as demarcated in the GDACE Gauteng Agriculture
Potential Atlas Version 3, and are indicated as such on Map 26.

Areas with low to moderate agricultural potential : These areas are generally
characterized by shallow, rocky soils with severely restricted rooting depth and soils with a
high clay content.

Areas with moderate to high agricultural potential : These areas have soils with slightly
lower clay content and deep, freely drained soils.

Some areas with high agricultural potential occur within the demarcated urban edge around
Heidelberg. It is accepted that the priority within the urban edge will be urban densification and
infilling and that some of this land will be sacrificed for urban development, however some of this
high potential land should be set aside for urban agriculture and food security projects.

6.3 LAND USE AND DEVELOPMENT CONTROL ZONES (SEE MAP 27)

The three environmental constraint zones outlined above were superimposed on top of each
other to produce the following eight land use and development control zones :

Low control zone.

Ecological/hydrological control zone.

Topographical/geotechnical control zone.

Ecological/hydrological and topographical/geotechnical control zone.

Agricultural control zone.

Ecological/hydrological and agricultural control zone.
Topographical/geotechnical and agricultural control zone.
Ecological/hydrological, typographical/geotechnical and agricultural control zone.

The above control zones are depicted on Map 27. Because the urban edge is a decisive factor
influencing land use and development decisionmaking, the urban edges as originally
demarcated by Gauteng Province and later amended in the approved Sedibeng SDF are also
indicated on Map 27. Further reference to the urban edge in this section will refer to the urban
edge as demarcated in the Sedibeng SDF.
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6.3.1 ZONE 1: LOW CONTROL ZONE

This zone represents areas which are already developed to a high degree and where ecological,
hydrological, agricultural, topographical and geotechnical constraints are low.

LAND USe AND DEVELOPMENT CONTROL GUIDELINES:

(@) Land uses and activities that may be favourably considered, provided that all other
conditions of the EMF are met and that the NEMA Regulations are adhered to, include:

Agricultural activities.

Residential development that supports agriculture (e.g. residential development for
farm workers)

(b) Land uses and activities that may be favourably considered inside the urban edge |,
provided that all other conditions of the EMF are met and that the NEMA Regulations
are adhered to, include:

Urban parks, sport fields.
Residential development.
Retail activities.
Commercial activities
Community facilities and institutional uses.
Guesthouses, hotels and restaurants.
Government engineering services (local roads, water reticulation, sewage
reticulations, electricity reticulation and storm water systems, excluding sewer
treatment plants).
Commercial service infrastructure (telecommunications etc).
Light Industrial activities
Filling Stations
(c) Land uses and activities that may be favourably considered outside the urban edge,

provided that all other conditions of the EMF are met and that the NEMA Regulations are
adhered to, include:

Lesedi EMF : Environmental Management Framework, 2006 : Page 157



Parks, sport fields.
Community facilities and institutional uses in support of the farming community.

Guesthouses, hotels and restaurants, that are integrated with and contributes to the
rural character of the area.

Government engineering services (local roads, water reticulation, sewage
reticulations, electricity reticulation and storm water systems, excluding sewer
treatment plants).

Commercial service infrastructure (telecommunications etc).
Retail activities that serve the surrounding community only.
Commercial activities (warehousing and wholesale) that supports agriculture.
Light Industrial activities that supports agricultural activities.
Filling Stations.
6.3.2 ZONE 2: ECOLOGICAL/HYDROLOGICAL CONTROL ZONE

This zone represents areas which have significant ecological and/or hydrological value. These
are mainly water systems and areas with high biodiversity, such as nature reserves (Alice
Glockner & Suikerbosrand), protected areas (military base site), ridges & buffers and corridors.

i Nature Reserves & Protected Areas (See Map 15)

Buffer zones are required for all level 1 & 2 protected areas in Gauteng to filter out deleterious
edge effects on these ecologically sensitive areas. A buffer zone of 1km should be enforced;
with the first 300m of this buffer zone (minimal use zone) being protected from transformation.
Only grazing (wildlife & livestock) and low impact tourism and residential developments (footprint
<5% of the property) are allowed. Subdivision of land should not be allowed in the minimal use
zone.

The remaining 700m of the buffer zone (i.e. up to 1km away from the protected area) is
designated as medium use zone. Appropriate land uses in the medium use zone include
agriculture (excluding piggeries, chicken batteries & feedlots) game farms, residential and
tourism related developments associated with 80% open space, roads, railways, power lines,
pipe lines and cemeteries. Inappropriate land uses include industry, open cast mining, landfills
and sewage farms.

il Ridges & Buffers (See Map 16)

“Ridge” refers loosely to hills, koppies, mountains, kloof, gorges, etc. in terms of GDACE'’s
Ridges policy. The essential characteristics defining these topographic features is the slope of
the sites whereby any topographic feature in the landscape that is characterised by slopes of 5°
or more (i.e. >8,8%, >1in 11 gradient), is defined as a ridge.

All ridges in Gauteng have been classified into four classes, based on the percentage of the
ridge that has been transformed (mainly through urbanisation). The ridges in Lesedi have mainly
been classified as Class 1 ridges.
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The following guidelines need to be adhered to:

TABLE 32: GDACE RIDGES & BUFFERS PoLicy

RIDGE TYPE

PoLicy

Class 1
(0-5% transformed) includes
Suikerbosrand

No further development allowed (including residential).
Strict no-go policy.
No further subdivisions will be allowed and consolidation of subdivisions will be
encouraged.
If developer should wish government to deviate from strict no-go policy, a full EIA
(including public participation exercise) is required with full set of specialist reports
including (but not limited to);
- An ecological study, including both functional (ecological processes
including connectivity function of ridge at a landscape level perspective) and
ompositional (biodiversity) aspects.
A Red Data study for both fauna and flora.
An invertebrate study.
A hydrological/geohydrological study.
A geotechnical study.
A pollution study, including both air and water pollution.
A social study, including cultural, historical and open space value aspects.
A visual study.
A study of service provision and access.
AII specialist studies to examine cumulative impacts.
A 200m buffer zone of low impact development is required around class 1 ridges .
Development proposals within the buffer zone should proceed at least to the mini

EIA stage.
Class 2 No further subdivisions will be allowed and consolidation of subdivisions will be
(5-35% transformed) encouraged.

No-go development policy; low impact (e.g. tourism developments) will be
considered requiring full EIA (including public participation exercise) with full set of
specialist reports including (but not limited to):
- An ecological study, including both functional (ecological processes

including connectivity function of ridge at a landscape level perspective) and

ompositional (biodiversity) aspects.

A Red Data study for both fauna and flora.

An invertebrate study.

A hydrological/geohydrological study.

A geotechnical study.

A pollution study, including both air and water pollution.

A social study, including cultural, historical and open space value aspects.

A visual study.

A study of service provision and access.
AII specialist studies to examine cumulative impacts.
Ecological footprint of low impact developments to cover no more than 5% of a
property. All impacts for these developments must be sufficiently mitigated. A
management plan to maintain the ecological integrity of remaining property is
required and implementation is the responsibility of the developer.
A 200m buffer zone of low impact development is required around class 2 ridges.
Development proposals within the buffer zone should proceed at least to the mini
EIA stage.
GDACE undertakes to conduct Strategic Environmental Assessments for these
ridge systems.

Class 3
(35-65% transformed)

Ridges in this class are to be designated as low impact development areas (A) and
high impact development areas (B). GDACE will consider an entire ridge in this class
under A until such time as the local council conducts and submits for approval a
Strategic Environmental Assessment that designates B areas. Development to be
contained within areas that are already transformed.
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RIDGE TYPE PoLicy

(A) No further subdivisions will be allowed and consolidation of subdivisions will
be encouraged.

Low impact (e.g. tourism developments) will be considered requiring fullEIA

(including public participation exercise) with full set of specialist reports including (but

limited to);

. An ecological study, including both functional (ecological processes
including connectivity function of ridge at a landscape level perspective) and
compositional (biodiversity) aspects.

A Red Data study for both fauna and flora.

An invertebrate study.

A hydrological/geohydrological study.

A geotechnical study.

A pollution study, including both air and water pollution.

A social study, including cultural, historical and open space value aspects.
A visual study.

A study of service provision and access.

AII specialist studies to examine cumulative impacts.

Ecological footprint of low impact developments to cover no more than 5% of a

property. All impacts for these developments must be sufficiently mitigated. A

management plan to maintain the ecological integrity of remaining property is

required and implementation is the responsibility of the developer.

A 200m buffer zone of low impact development is required around class 2 ridges.

Development proposals within the buffer zone should proceed at least to the mini

EIA stage.

(B) Exempt from EIA process unless:

(1) A Red Data species is recorded for the ridge — implementation of Red Data
policy is required.

(2) The open space is 4ha or larger. EIA with all specialist reports (see A
above) required. All policy guidelines as listed for A above are applicable.

(3) Surrounding community/landowners object. A scooping report is then
required with specialist reports identified in accordance with public
objections but should at least include a social study, including cultural,
historical and open space value aspects.

Class 4 Exempt from EIA process unless:
(65-100% transformed) (1) A Red Data species is recorded for the ridge — implementation of Red Data
policy is required.
(2) The open space is 4ha. or larger. At least a scooping report is required with
the following specialist reports (but no t limited to):
An ecological study, including both functional (ecological processes
including connectivity function of ridge at a landscape level perspective)
and compositional (biodiversity) aspects.
A Red Data study for both fauna and flora.
An invertebrate study.
A hydrological/geohydrological study.
A geotechnical study.
A social study, including cultural, historical and open space value
aspects.
A visual study.
Ecologlcal footprint of development to cover no more than 5%of a property. All
impacts for these developments must be sufficiently mitigated. A management
plan to maintain the ecological integrity of remaining property is required and
implementation is the responsibility of the developer.
No further subdivisions will be allowed and consolidation of subdivisions will be
encouraged.
(3) Surrounding community/landowners object. A scoping report is then
required with specialist reports identified in accordance with public
objections but should at least include a social study, including cultural,
historical and open space value aspects.

Page 160

Lesedi EMF : Environmental Management Framework, 2006 :




i Corridors (See Map 16)

A series of corridors have been suggested to link the ecologically sensitive areas that are often
fragmented by pockets of development. These vary in sizes and include the following:

- a minimum of 400m between corridors that have shorter routes;
- a minimum of 1000m on the multi-small ridges; and
- a minimum of 1000m for corridors towards Malanskraal & Greylingstad.

LAND USe AND DEVELOPMENT CONTROL GUIDELINES

(@) Land uses and activities that may be favourably considered, provided that all other
conditions of the EMF are met and that the NEMA Regulations are adhered to, include:

Conservation-related activities/land uses such as nature reserves and conservancies.

Associated activities within these reserves and conservancies such as hiking trails,
overnight-huts, view points, accompanied with an EMP, Red Data investigation and
the relevant mapping of the findings.

(b) Land uses and activities that may be favourably considered inside the urban edge |,
provided that all other conditions of the EMF are met and that the NEMA Regulations are
adhered to, include:

Residential development, as well as low impact, clustered developments which
incorporates the sensitive areas as conservation areas, provided they do not
compromise the integrity and sensitivity of the environment.

Urban Parks.

Government engineering services (local roads, water reticulation, sewage reticulation,
electricity reticulation and storm water systems, excluding sewer treatment plants).

Commercial service infrastructure (telecommunications etc).

(© Land uses and activities that may be favourably considered outside the urban edge ,
provided that all other conditions of the EMF are met and that the NEMA Regulations are
adhered to, include:

Government engineering services (local roads, water reticulation, sewage reticulation,
electricity reticulation and storm water systems, excluding sewer treatment plants).
Commercial service infrastructure (telecommunications etc).

Note : In addition to the prescriptions of the NEMA Regulations, LLM may require, in its
discretion, that an impact assessment and/or specialist studies be undertaken as a precondition
to approval of any land use or development application in this control zone.
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6.3.3 ZONE 3: TOPOGRAPHIC AND GEOTECHNICAL CONTROL ZONE

This zone represents areas where significant topographical and geotechnical constraints may be
present. These areas are mainly found in and around the higher lying areas, the rivers and
streams and the dolomitic areas.

LAND USE AND DEVELOPMENT CONTROL GUIDELINES:

(@) Land uses and activities that may be favourably considered, provided that all other
conditions of the EMF are met and that the NEMA Regulations are adhered to include:

Conservation-related activities/land uses such as nature reserves and conservancies.

Agricultural activities (excluding agro-industrial activities, abattoirs and feedlots) and
excluding areas with natural koppies and ridges.

Parks, sport fields.

(b) Land uses and activities that may be favourably considered inside the urban edge aftera
comprehensive geo-technical investigation and subject to a stormwater management plan
where applicable, provided that all other conditions of the EMF are met and that the NEMA
Regulations are adhered to, include:

Residential development.

Community facilities and institutional uses.

Guesthouses, hotels and restaurants.

Government engineering services (local roads, water reticulation, sewage
reticulations, electricity reticulation and storm water systems, excluding sewer
treatment plants).

Commercial service infrastructure (telecommunications etc).

Retail activities.

Commercial activities.

Light Industrial activities (inside existing industrial areas).

Filling Stations

(c) Land uses and activities that may be considered outside the urban edge after a
comprehensive geo-technical investigation and subject to a stormwater management plan
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where applicable, provided that all other conditions of the EMF are met and that the NEMA
Regulations are adhered to, include:

Community facilities and institutional uses.

Government engineering services (local roads, water reticulation, sewage
reticulations, electricity reticulation and storm water systems, excluding sewer
treatment plants).

Commercial service infrastructure (telecommunications etc).

Residential development that supports agriculture (e.g. residential development for
farm workers)

Note : Structures which will alter the natural skyline of ridges should not be allowed.

6.3.4 ZONE 4: ECOLOGICAL/HYDROLOGICAL AND TOPOGRAP HICAL/ GEOTECHNICAL
CONTROL ZONE

This zone represents areas with a combination of constraints. In most instances the
ecological/hydrological constraints override the topographical/geotechnical constraints.

LAND USeE AND DEVELOPMENT CONTROL GUIDELINES:

(@) Land uses and activities that may be favourably considered, provided that all other
conditions of the EMF are met and that the NEMA Regulations are adhered to, include:

Conservation-related activities/land uses such as nature reserves and conservancies.

Associated activities within these reserves and conservancies such as hiking trails,
overnight-huts, view points, accompanied with an EMP, Red Data investigation and
the relevant mapping of the findings.

(b) Land uses and activities that may be favourably considered inside the urban edge aftera
comprehensive geo-technical investigation and subject to a stormwater management plan,
where applicable, provided that all other conditions of the EMF are met and that the NEMA
Regulations are adhered to, include:

Residential development which incorporates the sensitive areas as conservation
areas as well as low impact, clustered developments, provided they do not
compromise the integrity and sensitivity of the environment.

Urban Parks.

Government engineering services (local roads, water reticulation, sewage reticulation,
electricity reticulation and stormwater systems, excluding sewer treatment plants).

Commercial service infrastructure (telecommunications etc.)
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(c) Land uses and activities that may be favourably considered outside the urban edge,
provided that all other conditions of the EMF are met and that the NEMA Regulations are
adhered to, include:

Notes: 1.

2.

Government engineering services (local roads, water reticulation, sewage reticulation,
electricity reticulation and storm water systems, excluding sewer treatment plants).

Commercial service infrastructure (telecommunications etc).

In addition to the prescriptions of the NEMA Regulations. LLM may require, in its
discretion, that an impact assessment and or specialized studies be undertaken
as a precondition to approval of any land use or development application in this
control zone.

Structures which will alter the natural skyline of ridges should not be allowed.

6.3.5 ZONE 5 : AGRICULTURAL CONTROL ZONE

These represent arable areas that are generally suitable for agriculture. Pockets of land within
this zone are dispersed throughout the study area.

LAND USE AND DEVELOPMENT CONTROL GUIDELINES:

(@) Land uses and activities that may be favourably considered, provided that all other
conditions of the EMF are met and that the NEMA Regulations are adhered to, include:

Agricultural activities (excluding agro-industrial activities, abattoirs and feedlots).
Activities permitted include agricultural research as well as sustainable initiatives
such as organic compost production, organic food production and renewable energy
systems.

(b) Land uses and activities that may be favourably considered inside the urban edge |,
provided that all other conditions of the EMF are met and that the NEMA Regulations and
GAPA 3 requirements are adhered to, include:

Urban parks, sport fields.

Residential development.

Community facilities and institutional uses.
Guesthouses, hotels and restaurants.

Government engineering services (local roads, water reticulation, sewage
reticulations, electricity reticulation and storm water systems, excluding sewer
treatment plants).

Commercial service infrastructure (telecommunications etc).

Retail activities.
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Commercial activities
Light Industrial activities

Filling Stations

Note: Although urban development will receive preference within the urban edge, urban
agricultural and food security projects should be promoted on selected portions of high
potential agricultural land.

Land uses and activities outside the urban edge that may be favourably considered,
provided that all other conditions of the EMF are met and that the NEMA Regulations and
GAPA 3 requirements are adhered to, include:

Residential development that supports agriculture (e.g. residential development for
farm workers).

Community and Institutional facilities for the farming community.

Guesthouses on farms that are integrated with and contribute to the rural character of
the area.

Retail activities that serve the farming community.
Commercial activities (warehousing and wholesale) that supports agriculture.

Government engineering services (local roads, water reticulation, sewage
reticulations, electricity reticulation and storm water systems).

Commercial service infrastructure (telecommunications etc).

Agro-industrial activities (excluding processing and packaging plants, abattoirs and
feedlots).

Note: Any subdivision application outside the urban edge to be accompanied by an
agricultural economic feasibility study.

6.3.6 ZONE 6: ECOLOGICAL/HYDROLOGICAL AND AGRICULTU RAL CONTROL ZONE

This zone represents areas with a combination of constraints. In most instances the
ecological/hydrological constraints override the agricultural constraints and the development
policy as set out under Zone 2 also applies to this zone.

LAND Use DEVELOPMENT CONTROL GUIDELINES:

(b)

Land uses and activities that may be favourably considered, provided that all other
conditions of the EMF are met and that the NEMA Regulations are adhered to, include:

Conservation-related activities/land uses such as nature reserves and conservancies.
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Associated activities within these reserves and conservancies such as hiking trails,
overnight-huts, view points, accompanied with an EMP, Red Data investigation and
the relevant mapping of the findings.

(b) Land uses and activities that may be favourably considered inside the urban edge ,

provided that all other conditions of the NEMA Regulations and the EMF are met and that
the NEMA Regulations are adhered to, include:

Residential development, as well as low impact, clustered developments which
incorporates the sensitive areas as conservation areas, provided they do not
compromise the integrity and sensitivity of the environment.

Urban Parks.

Government engineering services (local roads, water reticulation, sewage reticulation,
electricity reticulation and storm water systems, excluding sewer treatment plants).

Commercial service infrastructure (telecommunications etc).
(c) Land uses and activities that may be favourably considered outside the urban edge ,
provided that all other conditions of the EMF are met and that the NEMA Regulations are

adhered to, include:

Government engineering services (local roads, water reticulation, sewage reticulation,
electricity reticulation and storm water systems, excluding sewer treatment plants).

Commercial service infrastructure (telecommunications etc).
Note : In addition to the prescriptions of the NEMA Regulations, LLM may require, in its
discretion, that an impact assessment and/or specialist studies be undertaken as a precondition

to approval of any land use or development application in this control zone.

6.3.7 ZONE 7: TOPOGRAPHICAL/GEOTECHNICAL AND AGRICU LTURAL CONTROL
ZONE

This zone represents areas which have significant topographical/geological constraints as well
as agricultural potential. Topographical/geotechnical constraints override the agricultural
potential.

LAND USeE AND DEVELOPMENT CONTROL GUIDELINES:

(@) Land uses and activities that may be favourably considered, provided that all other
conditions of the EMF are met and that the NEMA Regulations are adhered to, include:
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Agricultural activities (excluding agro-industrial activities, abattoirs and feedlots),
where the extraction of groundwater is limited, especially in areas where dolomitic
conditions are found. Areas excluding all koppies, ridges and mountainous areas.

Managed grazing of animals so as not to cause erosion and inevitably the natural
topography.

(b) Land uses and activities that may be favourably considered inside the urban edge after
a comprehensive geo-technical investigation and subject to a stormwater management
plan where applicable, provided that all other conditions of the EMF are met and that the
NEMA Regulations are adhered to, include:

Residential development.
Community facilities and institutional uses.
Guesthouses, hotels and restaurants.

Government engineering services (local roads, water reticulation, sewage
reticulations, electricity reticulation and storm water systems, excluding sewer
treatment plants).

Commercial service infrastructure (telecommunications etc).
Retail activities.

Commercial activities.

Light Industrial activities (inside existing industrial areas).
Filling Stations

(© Land uses and activities that may be considered outside the urban edge after a
comprehensive geo-technical investigation and subject to a stormwater management plan
where applicable, provided that all other conditions of the EMF are met and that the NEMA
Regulations are adhered to, include:

Community facilities and institutional uses.

Government engineering services (local roads, water reticulation, sewage
reticulations, electricity reticulation and storm water systems, excluding sewer
treatment plants).

Commercial service infrastructure (telecommunications etc).

Residential development that supports agriculture (e.g. residential development for
farm workers)
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6.3.8 ZONE 8: ECOLOGICAL/HYDROLOGICAL, TOPOGRAPHICA L/GEOTECHNICAL AND
AGRICULTURAL CONTROL ZONE

This zone represents areas which have significant ecological/hydrological, agricultural and
topographical/geo-technical value. It can be viewed as a “No-Go” zone for development and the
development policy as set out under Zone 2 also applies to this zone.

LAND USE AND DEVELOPMENT CONTROL GUIDELINES:

(@)

(b)

()

Land uses and activities that may be favourably considered, provided that all other
conditions or parameters of the EMF are met and that the NEMA Regulations are adhered
to, include:

Conservation-related activities/land uses such as nature reserves and conservancies

Land uses and activities that may be favourably considered inside the urban edge ,
provided that all other conditions of the EMF are met and that the NEMA Regulations are
adhered to, include:

Conservation related facilities.
Crucial infrastructure.
Parks and Sportsfields.

Land uses and activities that may be favourably considered outside the urban edge ,
provided that all other conditions of the EMF are met and that the NEMA Regulations are
adhered to, include:

Conservation related facilities

Crucial infrastructure

Notes: 1. In addition to the prescriptions of the NEMA Regulations, LLM may require, in its

discretion, that an impact assessment and or specialized studies be undertaken
as a precondition to approval of any land use or development application in this
control zone.

2. Structures which will alter the natural skyline of ridges should not be allowed.

JHS-2255 Section 6.jc.doc
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GLOSSARY

Annum
ARC-ISCW
CARA
CBD
DFA
DoA
DWAF
ECA
EIA
EMF
EMM
EMO
EMP
ERWAT
SDF
GAPA
GDACE
GDP
GIS
GSDF
Ha

IBA
IDP
IEM
IUCN
LED
LLM
MEC

N route
NEMA
NGO’s

year

Agricultural Research Council — Institute for Soil, Climate and Water
Conservation of Agricultural Resources Act, 1983

Central Business District

Development facilitation Act

Department of Agriculture (national)

Department of Water Affairs and Forestry

Environmental Conservation Act

Environmental Impact Assessment

Environmental Management Framework

Ekurhuleni Metropolitan Municipality

Environmental Management Officer

Environmental Management Plan

East Rand Water Care Company

Ekurhuleni Metropolitan Spatial Development Framework
Gauteng Agricultural Potential Atlas

Gauteng Department of Agriculture Conservation and Environment
Gross Domestic Product

Geographic Information System

Gauteng Spatial Development Framework

Hectare

Important Birds Areas

Integrated Development Plan

Integrated environmental Management

International Union for the Conservation of Nature

Local Economic Development

Lesedi Local Municipality

Member of the Executive Council of the Province

National Road with applicable number of the road (e.g. N12)
National Environmental Management Act (Act No. 107 of 1998)

Non-Governmental Organisations
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SAHRA South African Heritage Resources Agency

SANDF South African National Defence Force

SDF Spatial Development Framework

SEMP Strategic Environmental Management Plan

SOER State of Environment Report

Statistics SA Statistics South Africa

UNEP United Nations Environmental Programme

WCED World Commission on Environment and Development
WCW Water Care Works
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