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The National Environmental Management: Biodiversity Act no. 10 of 2004 sets out a 
framework for planning the conservation and sustainable use of biological diversity 
within a broader framework of planning for sustainable development. It provides for 
the development, monitoring and review of a national biodiversity framework, which 
shall be a National Biodiversity Strategy and Action Plan (NBSAP) giving effect to the 
objectives of the Convention on Biological Diversity (CBD). The preparation of 
bioregional conservation plans, that embody the ecosystem approach of 
conservation in the context of climatic and geographical characteristics and 
interaction, is provided for as well as other conservation plans addressing specific 
components of biodiversity requiring special conservation attention. 
 
Clean Stream Environmental Services was appointed by Anglo Platinum mine 
(Rustenburg Section) to compile a biodiversity management plan for its mine lease 
area.  This management plan can serve as the basis of the mine’s future Biodiversity 
Action Plan.  The main deliverable of this investigation is a computerised database of 
biodiversity aspects that are linked to maps showing important habitats and proposed 
management measures for each impact on the biodiversity that was identified.  
These maps are based on soil, vegetation and faunal characteristics as investigated 
by specialists in each field.  The mine lease area was divided in Biodiversity 
Management Units based on its biodiversity aspects, and biodiversity impact 
assessment tables drawn up for each unit.  These tables include a description of the 
biodiversity aspects of each unit, it identifies potential impacts on these biodiversity 
aspects and recommends practical management actions to be implemented.  
 
The study area consists of the RPM-R Mine Lease Area which comprises 
approximately 22 000 ha. It is situated adjacent to the town of Rustenburg in the 
North West Province of South Africa. The area falls across the quarter degree grids 
2527CA and 2527CB.  The mine lease area was divided into the following seven 
Biodiversity Management Units (BMU): 

� BMU1:  Low Closed Woodland (on undisturbed flats – black turf soils) 
� BMU2:  Previously cultivated areas 

� BMU2a:  Secondary Low Closed Woodland 
� BMU2b:  Fallow lands - recently abandoned 
� BMU2c:  Secondary Grassland 

� BMU3:  Low Closed Woodland (on undisturbed flats – red soils) 
� BMU4:  Low Closed Woodland (on ridges, koppies and rocky outcrops) 
� BMU5: Rivers/Streams (Tall Closed Woodland on banks of streams) 
� BMU6:  Seasonal Marsh (in shallow drainage lines) 

� BMU7:  Human-induced wetlands (dams and tailings dams) 
 
A total of 5 soil units namely Ar1, Ar2, Ar/R, Hu and R were identified within the 
study area.  The soils of the ridges, koppies and rocky outcrops consist of loamy to 
sandy granite-derived soils with high surface rock cover, the soils of the flats are 
black turf soils or red clay soils and in the riparian zone the soils are predominately 
clayey and stony with sandy alluvial soils in places. Most of the study area falls into 
the Ea Land Type, with small areas in the west and southwest in the Ae and Bc Land 
Types, and the main rocky ridges in the Ib Land Type. 
 
This study identified six natural vegetation types or untransformed indigenous 
vegetation types of which Low Closed Woodland on ridges, koppies and rocky 
outcrops and Tall Closed Woodland in riparian habitats have the highest plant 
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species richness.  Of the plant communities in the study area, the Seasonal Marsh 
and other riparian vegetation as well as the Low Closed Woodland on ridges, koppies 
and rocky outcrops has the highest variability in habitats and species composition.  
No Red List plant species were recorded during this study. Any that are likely to 
occur in the habitats that are available in the study area would be found in the Low 
Closed Woodland on ridges, koppies and rocky outcrops or in the Seasonal Marsh. 
 
The Anglo Platinum Rustenburg Platinum Mines mining area is quite diverse 
regarding the number of natural biotopes present in the area and the associated 
faunal diversity (and potential diversity) that is present or expected to occur here. 
When analyzing the results of the faunal biodiversity survey, it was concluded that 47 
aquatic macro-invertebrate taxa, 13 fish species, 13 frog species, 57 reptile species, 
270 bird species and 85 mammal species are expected to occur in the study area. 
The African rock python is the only Red Data reptile species expected to be found in 
the area, and is classified as “Vulnerable”.  Fifteen Red Data listed bird species may 
be present in the study area.  Seven of these 15 Red Data bird species (Cape 
vulture, Tawny eagle, Martial eagle, Black stork, Yellow-billed stork, Greater- and 
Lesser flamingo) will only visit the area periodically to forage, but will probably not 
nest and breed. Of the 12 Red Data mammal species expected to be found in the 
area, 5 species are bats and two can be classified as small mammal species: 
hedgehog and Makwassie musk shrew.  The Honey badger, African wild cat, 
Pangolin, Brown hyena, Serval and the Spotted-necked otter are larger and more 
conspicuous mammals that might be more vulnerable to persecution by hunting and 
foraging dogs than any other threat. 
 
Biodiversity Management Unit (BMU) 1 (Low Closed Woodland on undisturbed flats – 
black turf soil) housed an average of 32.2 plant species per 100 m2 with a total of 94 
plant species present in this plant community.  The extensive Low Closed Woodland 
on black turf soils biotope in BMU1 supplied habitat for 60 animal species (9 reptile 
species, 38 bird species and 13 mammal species, while no amphibians are expected 
in this habitat due to the absence of standing water) and have the potential to 
accommodate 196 animal species due to the extent of the area and the favorable 
habitat aspects).  This biotope also meets the habitat requirements for three Red 
Data species, namely the Martial eagle, South African hedgehog and Brown hyena.   
The primary human activities impacting negatively on the biodiversity of this BMU 
includes cultivation, urbanization, mining infrastructure development, collection of 
plant material (especially wood) by local communities, overgrazing and trampling by 
livestock, poor fire management, dust and gas emissions, persecution of animals for 
food and as a result of misinformation (predators, snakes), vehicles killing animals on 
roads, potential capture of animals as pets and constant presence of humans.   

 

Biodiversity Management Unit 2 included all previously cultivated land in the mine 
lease area.  This is the most widespread vegetation community in the study area and 
occurs on the flat landscapes.  The expected vegetation in these areas in the 
absence of disturbance is mostly Low Closed Woodland on black turf soils. The 
species richness in the previously cultivated area - low closed woodland - is the 
lowest of all the terrestrial plant communities recorded in the study area, both at a 
site by site level and across the entire habitat unit with only 13 species per 100 m2 
and a total of 26 species.  The secondary low closed woodland in previously 
cultivated areas is in such a process of succession and in its current state it is not a 
prime habitat for fauna yet (8% of local animals prefer this habitat). However it is 
important due to the fact that 4 Red-listed species (African grass owl, White bellied 
korhaan, Cape vulture, Secretary bird) moved into this biotope and up to 128 species 
can make use of it as habitat.  This biotope provides habitat for 3 reptile species, 25 
bird species and 6 mammal species, while no amphibians are expected in this habitat 
due to the absence of standing water.  The recently abandoned fallow lands supplied 
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habitat for 14 terrestrial animal species and have the potential to accommodate up to 
75 animal species.  The secondary grassland in previously cultivated areas supplied 
habitat for 21 terrestrial animal species and have the potential to accommodate up to 
73 animal species.  The primary human activities impacting negatively on the 
biodiversity of BMU2 includes urbanization (especially informal settlements), mining 
infrastructure development, collection of plant material (especially wood) by local 
communities, overgrazing and trampling by livestock, poor fire management, dust 
and gas emissions, weeds and alien vegetation encroachment, lack of rehabilitation 
of redundant infrastructure,  vehicles killing animals on roads.   

 

Biodiversity Management Unit 3 (Low Closed Woodland on undisturbed flats – red 
soil) housed an average of 35.6 plant species per 100 m2 with a total of 88 plant 
species present in this plant community.  The Low Closed Woodland on red soils 
biotope supply habitat for 37 animal species (1 Red Data listed species: Pangolin), 
and have the potential to accommodate 155 species.  Seven vertebrate species was 
specific to this habitat.  This biotope provides habitat for 13 reptile species, 17 bird 
species and 7 mammal species, while no amphibians are expected in this habitat due 
to the absence of standing water.  The primary human activities impacting negatively 
on the biodiversity of BMU3 includes cultivation, urbanization, mining infrastructure 
development, collection of plant material (especially wood) by local communities, 
overgrazing and trampling by livestock, poor fire management, dust and gas 
emissions, weeds and alien vegetation encroachment, persecution of animals for 
food or as a result of misinformation (predators, snakes), vehicles killing animals on 
roads, potential capture of animals as pets, constant presence of humans and habitat 
loss due to constant development and informal settlements, lack of rehabilitation of 
redundant infrastructure.   

 

Biodiversity Management Unit 4 (Low Closed Woodland on ridges, koppies and rocky 
outcrops had one of the most species-rich plant communities and an average of 40.3 
species per 100 m2 were recorded with a total of 108 species found for the whole 
community.  The Low Closed Woodland on ridges, koppies and rocky outcrops in 
BMU4 supplied habitat for a 100 species of animals that prefer it as optimal habitat 
(nearly a quarter of all the species in the study area) while a further 121 species may 
visit the area to forage. Of these, 42 species only occur in this biotope and will perish 
should this area loose its integrity as a viable habitat. Furthermore, there is potential 
habitat for 8 Red Data species (African rock python, Tawny eagle, Lanner falcon, 
Schreibers’ long-fingered bat, Rusty bat, Darling’s horseshoe bat, Short-eared trident 
bat, Geoffroy’s horseshoe bat & Honey badger) in this rocky environment.  This 
biotope provides habitat for one amphibian species, 19 reptile species, 54 bird 
species and 26 mammal species.  The primary human activities impacting negatively 
on the biodiversity of this BMU includes cultivation, urbanization, mining 
infrastructure development, collection of plant material (especially wood) by local 
communities, overgrazing and trampling by livestock, poor fire management, dust 
and gas emissions, weeds and alien vegetation encroachment, potential persecution 
of animals for food, environmentally unfriendly development, increased informal 
settling and human pressure.   
 
Biodiversity Management Unit 5 (Rivers/streams with Tall Closed Woodland on 
banks) housed an average of 52.0 species per 100 m2 with a total of 156 species in 
this plant community, the highest of all the plant communities in the study area. The 
riparian zone and aquatic habitats of the riverine biotope are second in line regarding 
the diversity of fauna in the area. Some 72 terrestrial animal species choose this 
biotope as prime habitat (of which 5 species are Red-listed: White-backed night-
heron, Black stork, Spotted-necked otter, Serval, Makwassie musk shrew) and 
altogether 159 terrestrial animal species may use this area as permanent or 
temporary habitation. Of these, 27 species only survive because of the riverine 
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habitat and will disappear should the rivers dry up or become polluted, and should 
the riparian bush be removed.  Thirteen indigenous fish species can be expected to 
occur in the Hex River within the RPM-R lease area.  None of these are classified as 
red data species.  Only nine of these expected 13 species have been observed in the 
study area between 1999 and 2005.  Forty-three aquatic macro-invertebrate taxa 
occurred in the Hex River section of BMU 5.  The primary human activities impacting 
negatively on the biodiversity of this BMU includes invasion and encroachment by 
weeds and alien plants and animals, trampling of banks, collection of plant material 
(especially woody species) by local communities, water quality deterioration, solid 
waste disposal, dust and gas emissions,  altered hydrological regime, damming, 
persecution of animals for food or as a result of misinformation (predators, snakes), 
constant presence and disturbance by humans, siltation and river bed modification.   
 
Biodiversity Management Unit 6 (Seasonal marshes in shallow drainage lines) 
housed an average of 12.3 plant species per 100 m2 with a total of 27 plant species 
in this plant community.  Many of the species comprising these marsh wetland plant 
communities are largely or entirely restricted to such habitats within the study area.  
This biotope supplied habitat for only 36 terrestrial animal species (1 Red Data listed: 
African marsh harrier), and have the potential to accommodate 123 terrestrial animal 
species. This biotope provides habitat for 1 reptile species, 19 bird species and 9 
mammal species.  This is also the most probable biotope to encounter frogs in, in the 
seasonal marsh with its temporary pools (12 species), probably due to the scarcity of 
aquatic predators (catfish). Seven frog species find this wetland area an optimal 
abode. Four true riverine frog species are expected in the riverine environment. Five 
of the 13 expected species were encountered during the survey.  Four fish species is 
expected to occur in the seasonal streams within this BMU, while 36 aquatic macro-
invertebrate taxa were present in the seasonal marshes.  The primary human 
activities impacting negatively on the biodiversity of this BMU includes invasion by 
weeds and alien vegetation, trampling of banks by livestock leading to increased 
erosion, plant harvesting, water quality deterioration, solid waste disposal, dust and 
gas emissions and an altered hydrological regime.     
 
Biodiversity Management Unit 7 (Artificial wetlands – dams and slimes dams) provide 
habitat for 51 terrestrial animal species and have the potential to accommodate 77 
terrestrial animal species.  Three red data listed species may frequent this biotope 
(African marsh harrier, Yellow-billed stork & Greater flamingo).  This biotope is 
currently supplying habitat to approximately 50 species of birds, of which a number 
are migratory bird species visiting the area. Due to the loss of natural wetlands 
(agriculture and human settlement), fewer natural habitats are available and these 
artificial habitats might just play a very important role in the survival of these species 
as resting, nesting and feeding habitats.  The great attraction of these pans for birds 
could also be detrimental to certain rare migratory birds if hunting or poaching take 
place. These areas should be fenced off to keep dogs and poachers out.   
 
A Biodiversity Monitoring Programme has been proposed to monitor any negative or 
positive trends affecting the conservation status of the various biodiversity 
components in the study area.  
 
It is recommended that the implementation of the management actions as stated in 
the Biodiversity Impact Assessment Tables and the Biodiversity Monitoring 
Programme should be strongly considered.  
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1. INTRODUCTION 

 
Clean Stream Environmental Services was appointed by Anglo Platinum Rustenburg 
Platinum Mines  Rustenburg Section, to compile a biodiversity management plan for 
the mine lease area of approximately 22 000 hectares.  This management plan can 
serve as the foundation of the mine’s future Biodiversity Action Plan.  The following 
biodiversity management protocol is proposed:   
 

 
 
The main deliverable of this investigation is a computerised database of biodiversity 
aspects that are linked to maps showing important habitats and proposed 
management measures for each impact on biodiversity that were identified.  These 
maps are based on soil, vegetation and faunal characteristics as investigated by 
specialists in each field.   
 
Biodiversity is a term used to describe all aspects of biological diversity, especially 
species richness, ecosystem complexity and genetic variation.  "Biological diversity" 
or "biodiversity" means the variability among living organisms from all sources 
including, terrestrial, marine, and other aquatic ecosystems and the ecological 
complexes of which they are part and also includes diversity within species, between 
species, and of ecosystems (Biodiversity Bill, 2003).  
 
Biodiversity in South Africa has over the years not been regulated by means of 
National Legislation. The Minister of Environmental Affairs and Tourism, Mohammed 

STEP 1: Determine present biodiversity status of mine lease area 
� 1A:  Assess soil types. 
� 1B:  Assess floristic biodiversity. 
� 1C:  Assess faunal biodiversity. 
(Section 5 and appendices 1 to 4 in report) 

STEP 2: Identify present (and potential future) impacts and 
threats to biodiversity and propose potential 
mitigation/management measures. 
(Sections 5, 6 & 7 in report)  

STEP 3:  Devise and implement biodiversity management plan. 
(Sections 5, 6 and 7 in report) 

Conduct biodiversity monitoring 
(Section 8 in report) 

Future developments 

on mine lease area 

Identify potential 
impacts on 

biodiversity of mine 

lease area 
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Valli Moosa, recently published the National Environmental Management: 
Biodiversity Bill, which provides for: 
     
o The management and conservation of the country's biodiversity; 
     
o The protection of species and ecosystems that warrant national protection; 
     
o The sustainable use of indigenous biological resources; 
     
o The fair and equitable sharing of benefits arising from the bio-prospecting of 

genetic material derived from indigenous biological resources; and 
     
o The establishment and functions of a South African National Biodiversity Institute 

while giving effect to South Africa's international obligations in relation to 
biodiversity management. 

 
The Biodiversity Bill sets out a framework for planning the conservation and 
sustainable use of biological diversity within a broader framework of planning for 
sustainable development. It provides for the development, monitoring and review of a 
national biodiversity framework, which shall be a National Biodiversity Strategy and 
Action Plan (NBSAP) giving effect to the objectives of the Convention on Biological 
Diversity (CBD). The preparation of bioregional conservation plans, that embody the 
ecosystem approach of conservation in the context of climatic and geographical 
characteristics and interaction, is provided for as well as other conservation plans 
addressing specific components of biodiversity requiring special conservation 
attention. 
 
Mining and the associated storage of overburden, waste rock and tailings, has a 
significant impact on land use. A concern that arises with the use of land for mining is 
that the level of biodiversity in the region is normally diminished as a result.  This 
concern can be addressed through proper planning, responsible mining with 
concurrent rehabilitation as well as through special measures to conserve resident 
species. Ecosystems support all life in a variety of ways: directly, through oxygen 
production by plants, recycling and redistribution of nutrients and minerals: or 
indirectly, through provision for waste disposal. These natural systems provide for 
basic human needs, such as food and water. 

 
Anglo Platinum Rustenburg Section’s mining, processing and waste disposal 
operations are all situated in close proximity to natural areas with high biotic integrity. 
In preparation of imminent changes in legislation, the mine should include relevant 
aspects pro-actively into a biodiversity management plan.  Detailed assessments of 
site-specific ecosystems and the development of a management and monitoring 
strategy for biodiversity will enable the mine to manage its own biodiversity effectively 
and facilitate the integrated management thereof on a regional and national context. 

  
 

2. OBJECTIVE 
 

The main objective of this project is to gather sufficient site-specific data on the 
ecosystems associated with the area under the mine’s control. Information on the 
relevant aspects can then be presented in a suitable GIS format that allows an 
overlay between aspects to facilitate integrated decision-making. Aspects such as 
soil, vegetation, fauna (reptiles, amphibians, birds, mammals, fish and invertebrates) 
and water quality could therefore be assessed jointly along with the existing or new 
mining developments. 
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The mine should then be able to identify the potential direct impacts of their future 
activities on biodiversity, assess the risks, and take action to minimize negative and 
maximize positive effects, through the implementation of a Biodiversity Management 
Plan.  It is envisaged that the management plan will evolve over time once sufficient 
and reliable information is amassed. This assessment is therefore only a starting 
point of a much larger initiative and it is important that the mine should utilise these 
findings to define achievable management objectives with regards to the biodiversity 
aspects that were found.   
 
Secondary objectives include the following aspects as also listed in the Scope of 
Work of the Anglo Platinum - Rustenburg Region biodiversity management plan: 
 

2.1 Public participation 

• Consultation with government departments and NGO’s in the region to 
determine their conservation requirements and stance towards biodiversity. 

 
2.2 Description of the regional biodiversity context 

• Review and describing regional habitats in terms of biotic and abiotic factors. 

• Reviewing and describing the regional biodiversity context using existing 
information at the community level that are contained in texts and at species 
level using Red Data Books and existing species lists for the relevant quarter 
degree square. 

• Reviewing the conservation status at the community and species level in the 
identified habitats for the region.  

 
2.3 Description of biodiversity on the mine property 

• Mapping and description of the habitats on mine property and giving 
descriptions of the likely species that would be encountered in each habitat and 
their status.  

• Conducting field surveys to ground truth descriptions and fill possible gaps in 
habitat and species information.  

• Listing habitats and species as well as their biological/ecological/social 
importance.  

• Reviewing of Environmental Management Programme Reports (EMPR’s) and 
addenda for each Business Unit to identify gaps in the fauna and flora baseline 
studies undertaken in their preparation.  

 
2.4 Evaluation of biodiversity management measures in place 

• Identification of threats to biological diversity as listed in descriptions of 
biodiversity on the mine property. 

• Reviewing EMPR’s for determining gaps in management measures to 
conserve biodiversity.  

• Reviewing Environmental Management Systems of each Business Unit to 
identify gaps in management measures to conserve biodiversity. 

• Listing proposed further management measures needed to address identified 
gaps (justified action plans with clear objectives and targets). 

 
 

3. WHAT IS BIODIVERSITY? 
 

White Paper (1997) 
 
The White Paper (1997) defines biological diversity as the variability among living 
organisms from all sources including inter alia, terrestrial, marine and other aquatic 
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ecosystems and the ecological complexes of which they are part including diversity 
within species, between species and ecosystems.  
 
Biodiversity and human beings 
 
Biodiversity matters to human beings in a variety of ways (Lovejoy; 1994). There are 
important aesthetical dimensions, but part of our existence depends on direct use, 
whether the botanical species that flavour gin or the wild relatives of a major 
agricultural crop such as the species of wild perennial corn found in Mexico about 20 
years ago. An important contribution to agriculture was made with this discovery as a 
perennial and disease resistant corn crop became an achievable goal through the 
transference of some traits between the known species.  
 
Another way in which organisms can benefit humans is the rapidly growing area 
known as bioremediation. For example, a species of bacteria discovered in the 
sediments of the Potomac River by a scientist with the U.S. Geological Survey is 
capable of breaking down chlorofluorocarbons (CFC’s) in anaerobic conditions 
(Lovley and Woodward, 1992). There are many organisms in nature with unusual 
metabolisms and appetites that could prove to be beneficial in cleaning up some 
pollution problems and could become of great significance in the rapidly developing 
field of industrial ecology.  
 
Free services from the environment 
 
Consider the Amazon River with its tremendous drainage area and the important 
fishery on which people of the Amazon depend. The water chemistry of the Amazon 
basin is insufficient to support the productivity of the system. Instead, the productivity 
depends on a linkage between the terrestrial ecosystem and the aquatic one. When 
the rivers of the basin flood, they spill over into the floodplain forest. Fish can then 
swim into the forest and feed on the fruits, nuts, seeds and other organic material 
that fall into the water. The Amazon fishery thus depends on an ecological service in 
which nutrients are transferred from the terrestrial ecosystem to the aquatic 
ecosystem, with major benefits to people living in the area (Goulding, 1980). 
 
Biodiversity also serve human society as an indicator of ecological change. A few 
years ago, herpetologists studying amphibians, particularly frogs, began to compare 
incidental notes and realized that there was a major decline in populations of frogs 
throughout the world in patterns that are hard to understand and explain. Something 
or some things are happening that appear to affect frog populations, and it would be 
extremely valuable to identify these vectors of change before they affect humans 
directly.   
 
Factors reducing biodiversity 
 
By far the biggest problem in protecting the world’s biodiversity is habitat destruction. 
The numbers of loss can be staggering when considering the rapidly declining 
habitats, especially in the tropics.  
 
Another outcome of habitat destruction is that the available habitat is broken up in 
pieces. A very disturbing picture appears when we begin to look what this means for 
biodiversity. The fragmentation of habitats leaves remnants no longer connected to a 
larger wilderness and hence species are lost over time. This has serious implications 
for conservation and the use of landscapes. The good news is that if riparian habitats 
(vegetation along watercourses) are restored, the landscape has more connectivity, 
eliminating some of the fragmentation problems.  
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Stress in the biological community reduces biodiversity. Stress can be a result of a 
number of factors including air pollution, high loads of fertilizer, introduced species, 
overgrazing, over utilization, etc.  Exotic fauna represent a very severe problem all 
over the world in this regard.  
 
An additional and ultimate concern is global climatic change due to increasing levels 
of greenhouse gasses. Most of these gasses come from the burning of fossil fuels 
that represent carbon reservoirs that have been stored for thousands of millions of 
years, but which now are being oxidised and released into the atmosphere in a very 
short geological time.  Biodiversity is dependent on an intricate web of factors that 
can be upset by rapid climatic change.  
 
Beyond the immediate causes that threaten biodiversity, there are ultimate causes, 
such as human population growth – which adds roughly 100 million new people to 
the human population every year – and the massive impact of associated economic 
activities. In addition to these activities and the per-capita consumption in the 
industrial world, there is an enormous complex web of interactions. When a product 
is purchased, there may be a long chain between that product and some other part of 
this country or some other part of the world, which often go unnoticed. For example, 
had New Coke been successful, the lack of vanilla in the formula would have 
undercut the only element (vanilla) in the economy of one region of Madagascar, 
possibly forcing that island country to fall back on its only other source of income – its 
remaining forests, which are already in peril.  
 
Sustainable development 
 
If we can bring about a more integrated approach to living within our ecosystems, we 
are much more likely to save the fundamental structure of biodiversity. Positive 
contributions can be made even on a small scale such as within the Anglo Platinum 
mine lease area or in a single garden. All stakeholders, such as business, 
government and environmental groups need to be involved to avoid a staggering loss 
of biodiversity in the decades and centuries ahead.  A good beginning in the local 
context of Anglo Platinum mine is to organize the knowledge of existing biodiversity.  
Practicable management principles could then be incorporated into the mines’ 
EMPR. It is just basic good biological housekeeping to try and find out what we have 
and where it is. In turn, biodiversity can be enjoyed and used in a variety of ways and 
we can learn even more about it and thus help ourselves achieve sustainable 
development.  
 
Landscape categories 

 

Landscapes can broadly be divided into the following categories: 
 
o Ecological – where natural elements are allowed to function in a natural manner. 
o Gardenesque – where biological elements can only function under continuous 

management. 
o Technological – where the biological landscape has been substantially replaced 

by artificial landscapes.  
 
 
Ecological landscapes 
 

This landscape category is frequently fragments of encapsulated countryside 
that are not influenced by urban habitat factors. Relic countryside surrounded 
by township is well worth protecting as many species may inhabit these areas. 
In reality, these fragments may be a hive of activity as a result of complete 
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habitat destruction in nearby neighbourhoods. It should be kept in mind that 
large animal populations do not disappear overnight when a new township is 
established.  These animals move away to undisturbed areas in the search for 
new habitats. They frequently settle in these fragments that are mostly 
undisturbed. Examples of urban habitats providing their own environment 
exploited by specialized groups of plants and animals include cemeteries, 
industrial areas, railway land, gardens, road fringes and town parks.   Each 
town has a unique urban flora often as a result of trade and commerce, plants 
of fashion, taste, species availability, property value and the age of the 
township.  
 
Urban wildlife can be self-maintaining if the people become aware of the value 
of biodiversity.  However, the local community will always have a more 
economical way of using the area than protecting it for biodiversity. 
Incorporating their wishes into management will definitely dilute the options 
available for conservation.  Underlying socio-economical issues such as 
poverty and unemployment should therefore be addressed. Many adverse 
impacts on biodiversity in urban areas occur as a result of lack of knowledge or 
just malevolent behaviour. Every step of people’s development ladder is 
accompanied by an overall increase in resource use levels. It is those 
resources that must be adequately supplied by a local community in order to 
curb the exploitation of remaining natural resources. 

 
Gardenesque landscapes 
 

In South Africa with its history of British colonization, our attitude to landscape 
is dominated by culture-bound aesthetics that lead us to expect and to 
appreciate the gardenesque. It is currently the accepted landscape treatment 
for most open space in towns, along road corridors, in parks, cemeteries, 
industrial estates and buffer zones.  Being primarily aesthetic rather than for 
active use there is a big design and maintenance input which includes mowing 
extensive areas of grass, tending shrubs, planting and replanting trees, 
weeding, removing dead material, sweeping leaves and giving a lot of attention 
to edges. The design concept is to produce a static controlled sequence of 
aesthetic events where man is dominant over the environment. Gardenesque 
landscape types are usually limiting to biodiversity due to the prevalence of 
monocultures of exotic species that are not utilized by local fauna. 
 
This landscape type is found at the mine offices, industrial plants and in the 
township.   

 
Technological landscape design 
 

This style normally dominates in city centres where the density of people 
requires soft surfaces to be replaced by hard ones. These areas are mostly 
created by machinery.  The landforms are rarely natural and alien artificial 
materials such as concrete, tarmac, glass, steel and fibre glass are used in the 
construction.  For these reasons they tend to be uniform, lacking habitats to 
attract biodiversity. The process plant and shaft areas at the mine are examples 
of technological landscapes.  Some animals and plants may survive in open 
areas within these industrial sites but a rather narrow range of plant material is 
normally planted. City centres have been likened to a cliff/organic detritus zone 
which are justified with regards to birds, a number of which have forsaken their 
rock faces and adapted to breeding on tall buildings. Technological landscapes 
have therefore furnished opportunities for limited biodiversity.  Dust, vibration 
and air pollution will, however, make most tall buildings at RPM-R unattractive 
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for habitation. One normally finds that exotic species tend to adapt better to 
technological landscapes. 

     
Each of these three categories have their own special fauna and flora with the 
ecological design the only real satisfying type in urban areas for nature to gain a 
foothold. This is not always true where the three broad habitats can be 
complimentary to each other and providing far richer variety than if only two were 
present. However, the urbanized areas at RPM-R have been exploited considerably 
with the rest of the mine lease area also under severe pressure.  Much biodiversity 
has been lost since the mining operation commenced and considerable damage was 
done by the agricultural activities prior to mining.    
 
Most local authorities and environmental area managers fail to address the 
underlying causes of biodiversity loss in urban areas. They deal with symptoms - 
illegal land clearance, over-harvesting and habitat destruction. Underlying causes are 
demography, corruption, poor governance, poor policing, poorly trained conservation 
personnel, the under-appreciation of biodiversity and ecological services and the 
failure to utilize indigenous knowledge. 
 
 

4. ANGLO PLATINUM RUSTENBURG SECTION’S MINE LEASE AREA 

 

The study area consists of the Anglo Platinum Rustenburg Platinum Mines 
Rustenburg Section, Mine Lease Area, which comprises approximately 22 000 ha. It 
is situated adjacent to the town of Rustenburg, on the northern, north-eastern and 
eastern sides of the town. The area falls across the quarter degree grids 2527CA and 
2527CB. Areas impacted by mining and related infrastructure are distributed across 
the entire study area, although they are concentrated primarily in the southern and 
central regions. Current cultivation takes up almost the entire western third of the 
study area and is also found extensively around the eastern side. A number of 
villages and formal housing estates are also situated within the mine lease area 
boundary.  
 
The study area consists of a flat landscape intersected by drainage lines consisting 
of the Hex River and its tributaries (Klipgat Spruit, Klipfontein Spruit, Dorp Spruit and 
Paardekraal Spruit). The Hex River runs from south to north through approximately 
the middle of the study area, where the landscape slopes gently down to the banks of 
the drainage lines. A series of ridges and koppies are situated mostly in the north-
eastern parts of the study area, but these also extend to the southern boundary of 
the study area. The lowest point in the study area is in the north where the Hex River 
crosses the boundary (1075 m.a.s.l.) and the highest at the top of one of the ridges 
(1333 m.a.s.l.). The average elevation on the flats is from 1080 – 1180 m.a.s.l. 
 
The soils of the ridges, koppies and rocky outcrops consist of loamy to sandy granite-
derived soils with high surface rock cover, the soils of the flats are black turf soils or 
red clay soils and in the riparian zone the soils are predominately clayey and stony 
with sandy alluvial soils in places. Most of the study area falls into the Ea Land Type, 
with small areas in the west and southwest in the Ae and Bc Land Types, and the 
main rocky ridges in the Ib Land Type. 
 
The annual rainfall is approximately 680 mm, occurring in summer, with the peak in 
December and January. The mean annual temperature is 18oC ranging from a mean 
minimum winter temperature of 2oC to a mean maximum summer temperature of 
30oC with 19–24 days of frost per year. 
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Vegetation and faunal specialist studies indicated an exciting and somewhat 
unexpected variety of plants and animals that still call Anglo Platinum’s Rustenburg 
Section’s lease area their home.   (These findings are presented in the specialist 
reports in Appendix 1 to 4 with important biodiversity aspects, potential impacts and 
mitigating measures summarized in the Biodiversity Impact Assessment Tables).      
 
 

5. BIODIVERSITY AT RUSTENBURG PLATINUM MINE 

 

There are three levels at which biodiversity can be considered, the genetic, species 
and ecosystem level.  Genetic diversity refers to the variation of genes within 
species.  Species diversity refers to the variety and abundance of species within a 
geographic area.  Ecosystem diversity can refer to the variety of ecosystems within a 
certain political or geographical boundary (White Paper, 1997).  The present 
biodiversity assessment at the mine focused on the description of ecosystem and 
species related biodiversity.  It can be expected that if ecosystem diversity is 
managed effectively, species and genetic diversity should also be protected.  
Emphasis was therefore placed on the ecosystem diversity (landscape/habitat types) 
on the RPM-R Mine Lease area, with reference to biota observed and expected to 
utilise these landscapes or habitat types.  The biodiversity of Anglo Platinum 
Rustenburg Section is presented in the following two ways: 

� Per Biodiversity Component, namely soil, vegetation or animals (Section 5.1). 
� Per Biodiversity Management Unit (BMU), namely BMU1 to BMU7 (Section 

5.2). 
 
 

5.1 BIODIVERSITY COMPONENTS  
 (Click on hyperlink for detail) 
 
SOIL 
 
A total of 232 auger observations and 850 physical observations were made. The 
position of the observation points is shown on the Soil Map, Figure 1.  A total of 5 soil 
units were identified namely Ar1, Ar2, Ar/R, Hu and R.  Soil unit Ar1 consists of 
dark, strongly structured, high clay content soils with montmorillinite as the dominant 
clay mineral, which tend to swell and shrink when wetting or drying. This 
phenomenon cause cracks in the dry state which get filled or partially filled with loose 
surface material by wind or animal actions. After wetting and consequent expansion 
of the clay molecules, the surface rise to form a continuous small dune effect called 
“gilgai”.  
 
The self-mulching characteristics and the blocky structure hamper the physical stability 
of these soils and are therefore erosion sensitive, especially on moderate or steep 
slopes. Little erosion occurred in the form of rills and dongas due to the low gradient of 
the wide stretched flats in the unit. Normal erosion precaution procedures are 
necessary during disturbance of the natural state by activities such as cultivation, road 
or mining constructions. 
 
Due to the high clay content and strong blocky structure, tillage and seeding can take 
place only at specific soil moisture contents. Germinating seeds can be hampered by 
surface crusts common to these soils. The high clay content, strong structure and 
shrinking and expansion of these soils require crops to be grown to have strong rooting 
systems. 
 
The drainage lines within this unit mostly consist of narrow dongas with similar soil 
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types as in the remainder of the unit. 
 
Soil unit Ar2 consist of the same soil types as unit Ar1 but occurs within a rocky area 
with moderate to steep slopes. This unit is more exposed to erosion caused by high 
runoff generated in the rocky areas. Occasional to frequent rill and gully erosion occurs. 
Cultivation of this unit is not recommended and should rather be utilized for grazing by 
livestock or wildlife. Any disturbance of the natural state such as the construction of 
roads or mining infrastructure should take place only with erosion precaution measures 
in place.  
 
The drainage lines consist of branched dongas with similar soil types as in the 
remainder of the unit.   
 
Soil unit Ar/R differs from units Ar1 and Ar2 in terms of soil depth and the occurrence of 
occasional to frequent rock outcrops. Cultivation of this unit is not recommended and 
should rather be utilized for grazing by livestock or wildlife. Any disturbance of the 
natural state such as the construction of roads or mining infrastructure should take 
place only with erosion precaution measures in place. No drainage lines occur in this 
unit. 
 
Soil unit Hu consist of moderately deep to deep, red well drained soils with a high 
agricultural potential. Most of the unit consists of cultivated or previously cultivated 
fields. Definite erosion precaution measures are necessary to prevent soil erosion 
during vulnerable phases of cultivation. 
 
Portions of the Hex River forms part of this unit, consisting of alluvium and local 
colluviums. Considerable soil variation occurs within the drainage zone and need to be 
mapped on a detail scale. 
 
Soil unit R consist of shallow rocky soils with low agricultural potential. The unit 
mostly consist of rock outcrops with a high percentage of exposed surface rock. The 
unit, however, provides a habitat to a huge amount of small and large fauna and 
flora. 
 
VEGETATION 
 
This study identified six natural vegetation types or untransformed indigenous 
vegetation types (Table 1, Figure 2) of which Low Closed Woodland on ridges, 
koppies and rocky outcrops and Tall Closed Woodland in riparian habitats have the 
highest species richness (Table 2).  Of the plant communities described in this study, 
the Seasonal Marsh and other riparian vegetation as well as the Low Closed 
Woodland on ridges, koppies and rocky outcrops have the highest variability in 
habitats and species composition. 
 
Table 1: Summary of vegetation structural units, where they are found and the 

dominant and common and conspicuous species found within them. 
 

Structural unit Location Dominant and common and conspicuous 
species 

Low Closed 
Woodland 

ridges, 
koppies, rocky 
outcrops 

Combretum molle, Lannea discolor, Dombeya 
rotundifolia, Faurea saligna, Pellaea 
calomelanos, Loudetia simplex, Sarcostemma 
viminale 

Low Closed 
Woodland 

flats on red 
soils 

Eragrostis rigidior, Asparagus suaveolens, 
Grewia flavescens, Cymbopogon plurinodis 

Low Closed flats on black Eragrostis rigidior, Vernonia oligocephala, 
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Woodland turf soils Diospyros lycioides, Corchorus confusus, 
Ledebouria ovatifolia, Eragrostis chloromelas, 
Lantana rugosa, Ehretia rigida, Crabbea 
angustifolia, Rhynchosia caribaea 

Secondary Low 
Closed 
Woodland 

previously 
cultivated 
areas 

Rhynchosia caribaea, Aristida bipartita, 
Sesbania bispinosa, Cynodon dactylon 

Seasonal Marsh shallow 
drainage lines 

Cyperus sexangularis, Paspalum distichum, 
Phragmites australis, Typha capensis, 
Schoenoplectus corymbosus 

Tall Closed 
Woodland 

stream banks Combretum erythrophyllum, Rhus lancea, 
Celtis africana, Gymnosporia buxifolia, Ziziphus 
mucronata, *Paspalum urvillei, Agrostis 
lachnantha, Setaria megaphylla, Cyperus 
sexangularis, Typha capensis and Phragmites 
australis 

 
Table 2: Species richness in different plant communities of the RPM-R mine lease 

area. 

Vegetation No. of 
sites 

Species per 
100 m2 

Total 
species 

Low Closed Woodland (on ridges, 
koppies and rocky outcrops) 

4 40.3 108 

Low Closed Woodland (flats on red soils) 4 35.6 88 

Low Closed Woodland (flats on black turf 
soils) 

5 32.2 94 

Secondary Low Closed Woodland 
(previously cultivated flats) 

3 13.0 26 

Seasonal Marsh 3 12.3 27 

Tall Closed Woodland 10 52.0 156 

 
 
There are clear indications from the data collected here that human impacts have 
shaped the character of the vegetation in the study area more than any other factor, 
although natural patterns are still evident in undisturbed areas. Large parts of the 
study area have been cultivated in the past and current mining activities and 
infrastructure have transformed some areas of vegetation. The remaining vegetation 
is impacted upon by heavy grazing, trampling, altered fire regimes and harvesting of 
natural products, e.g. firewood. The degree of transformation and degradation may 
only be possible to quantify by undertaking a more detailed study that includes areas 
of vegetation outside the study area away from close human settlement and 
activities. The more major impacts are: 

• Removal of vegetation by cultivation and mining. The effect of these activities is 
complete loss of the original vegetation that is later replaced by pioneer plant 
communities which area representative of the early stages of secondary 
succession as it typically occurs in this region. Associated with this disturbance is 
lower species richness in previously disturbed areas and a change from woody to 
herbaceous vegetation cover. These activities also homogenize habitats so that 
habitat diversity is reduced. For example, in undisturbed area there is variable 
rock cover on the soil surface, whereas disturbance removes all surface rocks. 

• Harvesting, particularly of woody species for firewood or building materials. This 
may have converted entire areas from woodland to herbaceous vegetation, e.g. 
along the Hex River close to human settlement. 

 



Anglo Platinum Mine (Rustenburg Section) Biodiversity Management Plan 

Clean Stream Biological Services          16

 
Figure 2:  Map of RPM-R mine lease area indicating vegetation units. 
 
No Red List plant species were recorded during this survey. Any that are likely to 
occur in the habitats that are available in the study area would be found in the Low 
Closed Woodland on ridges, koppies and rocky outcrops or in Seasonal Marsh. 
The following measures are recommended in order to minimise negative impacts to 
local ecosystems by any future developments: 

• No development should occur within 30m of the 1:50 year flood line of the Hex 
River and its tributaries (including perennial and non-perennial streams) in 
accordance with the National Water Act (no. 36 of 1998). 

• The ridges, koppies and rocky outcrops with Low Closed Woodland within the 
whole study area (see Appendix 1) should be avoided because, in addition to the 
wetlands, they are the most likely habitat for sensitive plant species. Exceptions 
are where these are already disturbed and/or impacted upon, e.g. urbanization in 
close proximity. 

• According to the Conservation of Agricultural Resources Act (Act No. 43 of 1983), 
all declared alien weeds must be effectively controlled by the landowner. Specific 
measures are given under the section “Control of declared aliens” below. The 
mine should develop an integrated alien plant control program that includes all 
species listed in Table 3. This integrated control program should consider all 
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appropriate chemical, mechanical, biological and cultural methods for the control 
of these species. 

• The needs of the local population should be determined in order to evaluate the 
potential impact they may have on the vegetation natural resource base. This 
may take the form of a social study, which could provide an opportunity to pre-
empt social impacts. It will also enable the equitable utilisation of natural 
resources under the control of the mine, without necessarily having any negative 
impact on the conservation of biodiversity. 

• The implementation of a vegetation monitoring programme is strongly 
recommended. This is the only quantifiable means to evaluate the impact of 
current and possible future management practices on the vegetation of the study 
area, and where necessary to provide recommendations for improvement of 
management practices. 

 
Table 3: Declared Weeds and Invaders recorded during the survey. 

Species Status1 

*Achyranthes aspera L. Declared weed (Category 1) 

*Agave americana L. Proposed declared invader 

*Argemone ochroleuca Sweet ssp. ochroleuca Declared weed (Category 1) 

*Arundo donax L. Declared weed (Category 1) 

*Cardiospermum grandiflorum Sw. var. hirsutum 
(Willd.) Radlk. 

Declared weed (Category 1) 

*Casuarina cunninghamiana Declared Invader (Category 2) 

*Cirsium vulgare Declared weed (Category 1) 

*Cuscuta campestris Yunck. Declared weed (Category 1) 

*Datura stramonium L. Declared weed (Category 1) 

*Eucalyptus camaldulensis Dehnh. Declared Invader (Category 2) 

*Melia azedarach L. Declared Invader (Category 3) 

*Morus alba L. Declared Invader (Category 2) 

*Opuntia ficus-indica (L.) Mill. Declared weed (Category 1) 

*Pennisetum setaceum (Forssk.) Chiov.  Declared weed (Category 1) 

*Ricinus communis L. Declared Invader (Category 2) 

*Sesbania punicea (Cav.) Benth. Declared Weed (Category 1) 

*Solanum mauritianum Scop. Declared Weed (Category 1) 

*Sorghum halepense (L.) Pers. Declared Invader (Category 2) 
1Extracted from Henderson (2001). Legal Status is as stipulated in ‘Conservation of 
Agricultural Resources Act’ (Act 43 of the Republic of South Africa 1983), as 
amended in 2001. In terms of this Act 198 alien species were listed as declared 
weeds and invaders and ascribed to one of the following categories: 

� Category 1: Prohibited and must be controlled. 
� Category 2 (commercially used plants): May be grown in demarcated areas 

provided that there is a permit and that steps are taken to prevent their 
spread.  

� Category 3 (ornamentally used plants): May no longer be planted. Existing 
plants may be retained as long as all reasonable steps are taken to prevent 
the spreading thereof, except within the flood line of watercourses and 
wetlands.  

 
 
ANIMALS 
 
The Anglo Platinum Rustenburg Platinum mining area is quite diverse regarding the 
number of natural biotopes present in the area and the associated faunal diversity 
(and potential diversity) that is present or expected to occur here (Figure 3). When 
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analyzing the results of the biodiversity survey, it was concluded that 13 frog species, 
57 reptile species, 270 bird species and 85 mammal species are expected to occur in 
the mining area. Presence of the faunal groups obviously manifest in different ratios 
regarding to the potential habitats in the distinct biotopes. 
 
 Frogs 
 
The most probable biotope to encounter frogs in will be in the seasonal marsh with its 
temporary pools (12 species), probably due to the scarcity of aquatic predators 
(catfish). Seven frog species find this wetland area an optimal abode. Four true 
riverine frog species are expected in the riverine environment. Five of the 13 
expected species were encountered during the survey.   
 
None of these frogs expected to occur in the area are considered Red Data species 
(Branch, 1988). 
 
 Reptiles 
 
Only three of the 57 expected species of reptiles were encountered during the 
survey. Although their habitat were present and sometimes abundant (especially in 
the rocky outcrops), not many reptiles were surveyed. The use of destructive survey 
methods might have revealed a number of additional species. However, it was 
decided not to break open the few remaining tree stumps or remove flaking rock from 
the bedrock due to the fact that these habitats are either scarce or take a very long 
time to be formed. The fact that the favorable habitat is present, provides a good 
enough indication to believe that 44 species of reptiles may frequent the rocky 
habitats and 42 species are tunneling in the sand or hiding in the few remaining tree 
stumps on the red soils habitat.  
 
The African rock python is the only Red Data reptile species expected to be found in 
the area, and is classified as “Vulnerable”.  
  
 Birds 
 
Of the expected 270 bird species, 141 species were encountered during the survey. 
Of these species, 20% prefers the rocky outcrops as habitat, rendering this habitat 
the most diverse biotope for birds in the study area. The study area has the potential 
to provide habitat for 19 intra-African and 25 Palaearctic species of bird migrants. 
The woodland along the Hex River is also quite rich in bird diversity, accommodating 
16% of the birds in the area.  
 
The artificial wetlands are currently supplying habitat to 71 species of birds, of which 
a number are migratory bird species visiting the area. Due to the loss of natural 
wetlands (agriculture and human settlement), fewer natural habitats are available and 
these artificial habitats might just play a very important role in the survival of these 
species as resting, nesting and feeding habitats. 
 
Although the localized and restricted rocky outcrops, riverine and artificial wetland 
habitats are rich in biodiversity, the abundant low closed woodland has the potential 
of harbouring 16% of all the birds in the area (birds utilizing the area as optimal, and 
also as temporary habitat). This renders these large tracts of woodland as very 
important habitats and therefore, it is essential to recover and maintain these over-
utilized areas where they act as buffers and connections between the smaller 
biotopes. 
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Seven of the 15 Red Data bird species (Cape vulture, Tawny eagle, Martial eagle, 
Black stork, Yellow-billed stork, Greater- and Lesser flamingo) will only visit the area 
periodically to forage, but will probably not nest and breed. This is mainly due to 
presence of the large human population currently residing in the area and the 
associated disturbances. White-backed night-heron might still be found in the dense 
riverine woods, African marsh harrier and grass owl (observed) in the dense thickets 
along drainage lines, lesser kestrels and Lanner falcons in the more remote rocky 
outcrops, and secretary bird, white-bellied korhaan and yellow-throated sandgrouse 
periodically on the plains. 
 
 Mammals 
 
Although most of the larger mammals that occurred here naturally disappeared due 
to human influence, 85 species are still expected to occur in the area, of which 31% 
are anticipated to be found in the rocky outcrop biotope. This high diversity in the 
rocky habitat may be attributed to the abundance of good habitat in the biotope, and 
the fact that the inhabitants of the area do not yet utilize it extensively. 
 
Nineteen different mammals or signs of mammal species were observed during the 
survey, indicating that there are still a number of these larger creatures present. 
Therefore the potential of protecting some of these areas is essential to establish an 
assemblage of the local species to the benefit of all the inhabitants of the area.   
 
Of the 12 Red Data mammal species expected to be found in the area, 5 species are 
bats and two can be classified as small mammal species: Hedgehog and Makwassie 
musk shrew.  The Honey badger, African wild cat, Pangolin, Brown hyena, Serval 
and the Spotted-necked otter are larger and more conspicuous mammals that may 
be more vulnerable to persecution by hunting and foraging dogs than any other 
threat. Since the habitat is available it would be wise to put some of the area aside 
for the conservation of these threatened species. 
 
 Fish 
 
Nine of an expected thirteen indigenous fish species were present in the Hex River 
section of the mine lease area.  Four fish species is expected to occur in the 
seasonal streams.  No red data fish species are expected to occur or are present 
within the study area.  It is expected that the fish species diversity of the mine lease 
area has been reduced by four species, mainly as a result of water quality 
degradation and the presence of migration barriers.  The presence of two exotic 
species (Largemouth bass & Common carp) in the mine lease area could have a 
major negative impact on the natural biodiversity of the system.  Various human 
activities in the mine lease area, as well as up- and downstream catchments, are 
responsible for degradation of the aquatic ecosystems integrity, and thus biodiversity. 
 
 Aquatic invertebrates 
 
A total aquatic macro-invertebrate diversity of 47 taxa have been observed in the 
RPM-R lease area.  Of the 47 taxa in the study area, 32 can be classified as being 
highly tolerant to pollution, while 15 are moderately tolerant to pollution.  No taxa with 
a low tolerance to pollution were observed in the study area, which is indicative of 
some adverse impact.  Various human activities in the mine lease area, as well as 
up- and downstream catchments, are responsible for degradation of the aquatic 
ecosystems integrity, and therefore also the degradation of the biodiversity. 
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5.2 BIODIVERSITY MANAGEMENT UNITS (BMU) 

 

The mine lease area was divided into seven different sections with variation in 
biodiversity aspects.  Each homogenous section was classified as a Biodiversity 
Management Units (BMU).  The BMUs were primarily based on the vegetation units 
identified within the mine lease area (Appendix 2: De Castro & Brits, 2005), while 
some faunal habitat/biotope aspects (Appendix 3: Deacon, 2005) resulted in further 
subdivision of the vegetation units.  The following biodiversity management units 
were defined on the mine lease area:     

� BMU1:  Low Closed Woodland (on undisturbed flats – black turf soils) 
� BMU2:  Previously cultivated areas 

� BMU2a:  Secondary Low Closed Woodland 
� BMU2b:  Fallow lands - recently abandoned 
� BMU2c:  Secondary Grassland 

� BMU3:  Low Closed Woodland (on undisturbed flats – red soils) 
� BMU4:  Low Closed Woodland (on ridges, koppies and rocky outcrops) 
� BMU5:  Rivers/Streams with Tall Closed Woodland on banks 
� BMU6:  Seasonal Marsh (in shallow drainage lines) 

� BMU7:  Artificial wetlands (dams and slimes dams) 
 

The biodiversity aspects, potential impacts and management procedures were 
described for each of the biodiversity management unit and summarised as 
Biodiversity Impact Assessment Tables (see Section 6). 
 
(Click on blue hyperlinks for more detail) 

BMU1:  Low Closed Woodland (on undisturbed flats – black turf soils) 
 

Biodiversity Management Unit 1 (Low Closed Woodland on undisturbed flats – black 
turf soil) housed an average of 32.2 plant species per 100 m2 with a total of 94 plant 
species present in this plant community.  The extensive Low Closed Woodland on 
black turf soils biotope in BMU1 supplied habitat for 60 animal species (9 reptile 
species, 38 bird species and 13 mammal species, while no amphibians are expected 
in this habitat due to the absence of standing water) and have the potential to 
accommodate 196 animal species due to the extent of the area and the favorable 
habitat aspects).  This biotope also meets the habitat requirements for three Red 
Data species, namely the Martial eagle, South African hedgehog and Brown hyena.  
This is thus an area with much potential to act as buffer should some of the other 
biotopes be over-utilized by human intervention. It is however revealing that no 
animal is specific to this biotope, indicating that most of these animals are generalists 
and well adapted to a range of conditions in the bushveld biome.   
 
The primary human activities impacting negatively on the biodiversity of this BMU 
includes cultivation, urbanization, mining infrastructure development, collection of 
plant material (especially wood) by local communities, overgrazing and trampling by 
livestock, poor fire management, dust and gas emissions, persecution of animals for 
food and as a result of misinformation (predators, snakes), vehicles killing animals on 
roads, potential capture of animals as pets and constant presence of humans.  
Various management actions are proposed to mitigate and reduce these identified 
impacts (Biodiversity Impact Assessment Table: Section 6), and a biodiversity 
monitoring program (Section 8) is proposed to monitor long term trends and future 
management success of this Biodiversity Management Unit.    
 
BMU2:  Previously cultivated areas 

 

Biodiversity Management Unit 2 included all previously cultivated land in the mine 
lease area.  This is the most widespread vegetation community in the study area and 
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occurs on the flat landscapes.  The expected vegetation in these areas in the 
absence of disturbance is mostly Low Closed Woodland on black turf soils. The 
species richness in the previously cultivated area - low closed woodland - is the 
lowest of all the terrestrial plant communities recorded in the study area, both at a 
site by site level and across the entire habitat unit with only 13 species per 100 m2 
and a total of 26 species. 
 
Habitats created due to human interference in the mine lease are the previous 
cultivated areas. Where this areas starts to recover by natural succession, animals 
tend to recolonize the biotope. The secondary low closed woodland in previously 
cultivated areas is in such a process of succession and in its current state it is not a 
prime habitat for fauna yet (8% of local animals prefer this habitat). However it is 
important due to the fact that 4 Red-listed species (African grass owl, White bellied 
korhaan, Cape vulture, Secretary bird) moved into this biotope and up to 128 species 
can make use of it as habitat.  This biotope provides habitat for 3 reptile species, 25 
bird species and 6 mammal species, while no amphibians are expected in this habitat 
due to the absence of standing water. 
 
The recently abandoned fallow lands supplied habitat for 14 terrestrial animal species 
and have the potential to accommodate up to 75 animal species.  The Yellow-
throated sandgrouse is a red-data listed species that may frequent this habitat.  This 
biotope provides habitat for 1 reptile species, 13 bird species while no mammals or 
amphibians are expected in this habitat. 
 
The secondary grassland in previously cultivated areas supplied habitat for 21 
terrestrial animal species and have the potential to accommodate up to 73 animal 
species.  The Lesser kestrel is a red-data listed species that may frequent this 
habitat.  This biotope provides habitat for 5 reptile species, 11 bird species and 5 
mammal species, while no amphibians are expected in this habitat. 
 
The primary human activities impacting negatively on the biodiversity of BMU2 
includes urbanization (especially informal settlements), mining infrastructure 
development, collection of plant material (especially wood) by local communities, 
overgrazing and trampling by livestock, poor fire management, dust and gas 
emissions, weeds and alien vegetation encroachment, lack of rehabilitation of 
redundant infrastructure,  vehicles killing animals on roads.  Various management 
actions are proposed to mitigate and reduce these identified impacts and a 
biodiversity monitoring program proposed to monitor long term trends and future 
management success.    

 

BMU3:  Low Closed Woodland (on undisturbed flats – red soils) 

 

Biodiversity Management Unit 3 (Low Closed Woodland on undisturbed flats – red 
soil) housed an average of 35.6 plant species per 100 m2 with a total of 88 plant 
species present in this plant community.  The Low Closed Woodland on red soils 
biotope supplies habitat for 37 animal species (1 Red Data listed species: Pangolin), 
and have the potential to accommodate 155 species.  Seven vertebrate species were 
specific to this habitat.  This biotope provides habitat for 13 reptile species, 17 bird 
species and 7 mammal species, while no amphibians are expected in this habitat due 
to the absence of standing water. 
 
The primary human activities impacting negatively on the biodiversity of BMU3 
includes cultivation, urbanization, mining infrastructure development, collection of 
plant material (especially wood) by local communities, overgrazing and trampling by 
livestock, poor fire management, dust and gas emissions, weeds and alien 
vegetation encroachment, persecution of animals for food or as a result of 
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misinformation (predators, snakes), vehicles killing animals on roads, potential 
capture of animals as pets, constant presence of humans and habitat loss due to 
constant development and informal settlements, lack of rehabilitation of redundant 
infrastructure.  Various management actions are proposed to mitigate and reduce 
these identified impacts (Biodiversity Impact Assessment Table below), and a 
biodiversity monitoring program proposed to monitor long term trends and future 
management success.    

 

BMU4:  Low Closed Woodland (on ridges, koppies and rocky outcrops)  
 
Biodiversity Management Unit 4 (Low Closed Woodland on ridges, koppies and rocky 
outcrops) had one of the most species-rich plant communities and an average of 
40.3 species per 100 m2 were recorded with a total of 108 species found for the 
whole community.  The Low Closed Woodland on ridges, koppies and rocky outcrops 
in BMU4 supplied habitat for 100 species of animals that prefer it as optimal habitat 
(nearly a quarter of all the species in the study area) while a further 121 species may 
visit the area to forage. Of these, 42 species only occur in this biotope and will perish 
should this area loose its integrity as a viable habitat. Furthermore, there is potential 
habitat for 8 Red Data species (African rock python, Tawny eagle, Lanner falcon, 
Schreibers’ long-fingered bat, Rusty bat, Darling’s horseshoe bat, Short-eared trident 
bat, Geoffroy’s horseshoe bat & Honey badger) in this rocky environment.  This 
biotope provides habitat for one amphibian species, 19 reptile species, 54 bird 
species and 26 mammal species. 
 
The primary human activities impacting negatively on the biodiversity of this BMU 
includes cultivation, urbanization, mining infrastructure development, collection of 
plant material (especially wood) by local communities, overgrazing and trampling by 
livestock, poor fire management, dust and gas emissions, weeds and alien 
vegetation encroachment, potential persecution of animals for food, environmentally 
unfriendly development, increased informal settling and human pressure.  Various 
management actions are proposed to mitigate and reduce these identified impacts 
(Biodiversity Impact Assessment Table below), and a biodiversity monitoring program 
proposed to monitor long term trends and future management success.    
 
BMU5: Rivers/Streams (Tall Closed Woodland on banks of streams) 
 
Biodiversity Management Unit 5 (Rivers/streams with Tall Closed Woodland on 
banks) housed an average of 52.0 species per 100 m2 with a total of 156 species in 
this plant community, the highest of all the plant communities in the study area. The 
riparian zone and aquatic habitats of the riverine biotope are second in line regarding 
the diversity of fauna in the area. Some 72 terrestrial animal species choose this 
biotope as prime habitat (of which 5 species are Red-listed: White-backed night-
heron, Black stork, Spotted-necked otter, Serval, Makwassie musk shrew) and 
altogether 159 terrestrial animal species may use this area as permanent or 
temporary habitation. Of these, 27 species only survive because of the riverine 
habitat and will disappear should the rivers dry up or become polluted, and should 
the riparian bush be removed. 
 
Thirteen indigenous fish species can be expected to occur in the Hex River within the 
RPM-R lease area.  None of these are classified as red data species.  Only nine of 
these expected 13 species have been observed in the study area between 1999 and 
2005.  It is expected that the fish species diversity of the mine lease area has been 
reduced by four species (Amphilius uranoscopus Stargazer, Chiloglanis pretoriae 
Shortfin rock catlet, Labeo cylindricus Redeye labeo and Labeo molybdinus Leaden 
labeo), mainly as a result of water quality degradation and the presence of migration 
barriers.  The presence of two exotic species (Largemouth bass & Common carp) in 
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the mine lease area could have a major negative impact on the natural biodiversity of 
the system.  Forty-three aquatic macro-invertebrate taxa occurred in the Hex River 
section of BMU 5.  No taxa with a low tolerance to pollution were observed in the 
study area, which is indicative of some adverse impact. 
  
The primary human activities impacting negatively on the biodiversity of this BMU 
includes invasion and encroachment by weeds and alien plants and animals, 
trampling of banks, collection of plant material (especially woody species) by local 
communities, water quality deterioration, solid waste disposal, dust and gas 
emissions,  altered hydrological regime, damming, persecution of animals for food or 
as a result of misinformation (predators, snakes), constant presence and disturbance 
by humans, siltation and river bed modification.  Various management actions are 
proposed to mitigate and reduce these identified impacts (Biodiversity Impact 
Assessment Table below), and a biodiversity monitoring program proposed to 
monitor long term trends and future management success.   

 

BMU6:  Seasonal Marsh (in shallow drainage lines) 
 
Biodiversity Management Unit 6 (Seasonal marshes in shallow drainage lines) 
housed an average of 12.3 plant species per 100 m2 with a total of 27 plant species 
in this plant community.  Many of the species comprising these marsh wetland plant 
communities are largely or entirely restricted to such habitats within the study area.  
This biotope supplied habitat for only 36 terrestrial animal species (1 Red Data listed: 
African marsh harrier), and have the potential to accommodate 123 terrestrial animal 
species. This biotope provides habitat for 1 reptile species, 19 bird species and 9 
mammal species.  This is also the most probable biotope to encounter frogs, being 
the seasonal marsh with its temporary pools (12 species), probably due to the 
scarcity of aquatic predators (catfish). Seven frog species find this wetland area an 
optimal abode. Four true riverine frog species are expected in the riverine 
environment. Five of the 13 expected species were encountered during the survey.  
Four fish species is expected to occur in the seasonal streams within this BMU, while 
36 aquatic macro-invertebrate taxa were present in the seasonal marshes.   

 
The primary human activities impacting negatively on the biodiversity of this BMU 
includes invasion by weeds and alien vegetation, trampling of banks by livestock 
leading to increased erosion, plant harvesting, water quality deterioration, solid waste 
disposal, dust and gas emissions and an altered hydrological regime.  Various 
management actions are proposed to mitigate and reduce these identified impacts 
(Biodiversity Impact Assessment Table below), and a biodiversity monitoring program 
proposed to monitor long term trends and future management success.    
 
BMU7:  Human-induced wetlands (dams and slimes dumps) 
 
Biodiversity Management Unit 7 (Artificial wetlands – dams and tailings dams) 
provides habitat for 51 terrestrial animal species and have the potential to 
accommodate 77 terrestrial animal species.  Three red data listed species may 
frequent this biotope (African marsh harrier, Yellow-billed stork & Greater flamingo).  
This biotope is currently supplying habitat to approximately 50 species of birds, of 
which a number are migratory bird species visiting the area. Due to the loss of 
natural wetlands (agriculture and human settlement), fewer natural habitats are 
available and these artificial habitats might just play a very important role in the 
survival of these species as resting, nesting and feeding habitats.  The great 
attraction of these pans for birds could also be detrimental to certain rare migratory 
birds if hunting or poaching take place. These areas should be fenced off to keep 
dogs and poachers out.   
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6. BIODIVERSITY IMPACT ASSESSMENT TABLES 

 

TABLE 4: BMU1 - Low Closed Woodland (on undisturbed flats – black turf soils) 

 
BIODIVERSITY ASPECTS IDENTIFIED IMPACTS MANAGEMENT ACTIONS* 

Good botanical species 
richness (where intact) with an 
average of 32.2 species per 
100 m

2
 and a total of 94 

species in this plant 
community 
 

Cultivation 
Limiting further habitat 
destruction, especially in 
previously undisturbed areas 

Urbanization 

Identify “green areas” (where 
natural veld still intact) and no 
further development should be 
allowed in these areas. 

Mining infrastructure 
development 
 

Apply best environmentally 
friendly operational procedures at 
mining infrastructure (plant).  
Identify “green areas” (where 
natural veld still intact) and no 
further development should be 
allowed in these areas. 

Collection of plant 
material and wood for use 
as fuel, building material 
and medicinal use by 
nearby communities. 
 

Harvesting of plants, for example 
for medicinal purposes and for 
fire-wood and structural material, 
has an impact on individual 
species that is separate from the 
impacts on habitats as a whole. 
The needs of the local population 
should be determined in order to 
evaluate the potential impact they 
may have on the vegetation 
natural resource base. This may 
take the form of a social study, 
which could provide an 
opportunity to pre-empt social 
impacts. It will also enable the 
equitable utilisation of natural 
resources under the control of the 
mine, without necessarily having 
any negative impact on the 
conservation of biodiversity. 
 

Overgrazing and 
trampling 

A study to determine animal 
carrying capacity to determine 
sustainable utilisation levels 
should be undertaken.  
Implementation of livestock 
grazing plans and limits could be 
implemented through education 
and collaboration with local 
communities. 

Poor fire management 

Establishing a fire management 
plan to minimize the effect of 
uncontrolled fires on natural 
vegetation.  A wild fire 
management plan should be 
developed as prescribed in the 
National Veld and Forest Fire Act 
(1998) to minimise the threat 
associated with fires. 
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Dust and gas emissions 
may have a particularly 
harmful effect on 
vegetation due to the 
material settling on the 
surface of the plants 
causing physiological 
effect (reduction in 
photosynthesis, negative 
effect on transpiration 
rates and potential 
chemical pollution causing 
physical harm. 

Control the effect of dust and gas 
emissions by not placing roads 
and infrastructure near sensitive 
vegetation communities or plants 
species and implement strict dust 
emission control measures. The 
effect of dust and gas emissions 
on plants should be monitored 
with emphasis on sensitive plants 
and plant communities. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Presence of high faunal 
diversity: 9 species of reptiles; 
38 species of birds; 13 species 
of mammals 

Persecution (hunting with 
dogs, snares and 
trapping) of animals – 
especially game birds 
(francolin and guinea 
fowl) and small mammals 
(steenbok) 

Identify high priority conservation 
areas with the community and 
fence these areas off to protect 
this aspect of the biodiversity of 
the area to the benefit of 
everybody. 

Persecution of predators 
(aardwolf and brown 
hyaena) due to 
misinformation 

Start awareness campaigns on 
the mine and in the community to 
inform the people about the roles 
of these species 

Vehicles killing fauna on 
the many roads through 
the area, especially slow 
moving animals (tortoise 
and hedgehog) and small 
mammals at night blinded 
by lights (mongoose and 
polecat) 

Make people aware of the 
possibility of animals crossing the 
road, and educate not to kill 
indiscriminately; 
Fencing of high priority/activity 
areas with chicken mesh (the 
lower part of the fence) may solve 
part of the problem. 

Collecting slow moving 
animals as pets (tortoises, 
hedgehogs and 
chameleons) 

Start awareness campaigns on 
the mine and in the community to 
inform the people about the roles 
of these species 

Removal of dead wood 
(habitat for reptiles and 
rodents, nesting sites for 
woodpeckers and 
barbets) from the area as 
fire wood 

Identify high priority conservation 
areas with the community and 
fence these areas off; endeavour 
to have electricity supplied to all 
the local inhabitants through the 
councils; embark on a community 
project to plant some woodlots on 
low diversity fallow lands 

Chopping down trees 
(habitat birds –nesting, 
perching; arboreal reptiles 
and mammals) for 
different reasons (make 
knobkieries, hedges, 
building material) and 
drying out as fire wood 

Start awareness campaigns on 
the mine and in the community to 
inform the people about the roles 
of trees; embark on a community 
project to plant some woodlots on 
low diversity fallow lands 

Constant disturbance of 
fauna by human 
presence: workers and 
local community 
constantly crossing 
through area 

Create acceptable and attractive 
pathways on the busiest routes to 
persuade people to skirt the more 
sensitive areas; supply more 
regular short distance transport 
for workers 
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Habitat loss due to new 
developments 

Planning of all new developments 
should be done with an increased 
sensitivity regarding shrinking 
natural areas 

Habitat loss due to 
informal settlements 

The mining management should 
endeavour to influence or guide 
the local community on the 
informal settlement issue since 
these settlements are most 
probably there because of the 
mining activities 

Habitat loss due to old, 
redundant infrastructure 

The enormous amount of 
redundant infrastructure could be 
rehabilitated with good planning, 
prioritization and funding, thus 
increasing the environmental 
integrity of the mining area 
tremendously 

Presence of the Red listed 
Martial eagle 

Persecution by hunting 
and poisoning due to 
misunderstanding and 
habit of catching domestic 
stock; scarceness of its 
natural prey (steenbok 
and guinea fowl) 

Start awareness campaigns on 
the mine and in the community to 
inform the people about the roles 
of this important species; fence 
high priority conservation areas 
off to protect prey species  
(steenbok and guinea fowl) 

Presence of the Red listed 
South African hedgehog 

Vehicles on roads killing 
animals, killing by feral 
dogs, and collecting by 
humans as food and pets 

Fencing of high priority/activity-
conservation areas with chicken 
mesh (the lower part of the fence) 
may keep out feral dogs; include 
this species in awareness 
campaigns on the mine and in the 
community to inform the people 
about the roles of this important 
species 

Presence of the Red listed 
brown hyena 

Persecution of predators 
due to misinformation 

Start awareness campaigns on 
the mine and in the community to 
inform the people about the roles 
of this species 

* Refer to section 7 for detail on selected management actions 
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Table 5: BMU 2a - Previously cultivated areas - Secondary Low Closed Woodland 

 
BIODIVERSITY ASPECTS IDENTIFIED IMPACTS MANAGEMENT ACTIONS 

This is the most widespread 
vegetation community in the 
study area with only 13 
species per 100 m

2
 and a total 

of 26 species. 
 

Urbanization 
 

Identify “green areas” (where 
natural veld still intact) and no 
further development should be 
allowed in these areas. 

Mining infrastructure 
development 
 

Apply best environmentally 
friendly operational procedures at 
mining infrastructure (plant).  
Identify “green areas” (where 
natural veld still intact) and no 
further development should be 
allowed in these areas. 

Collection of plant 
material and wood for use 
as fuel, building material 
and medicinal use by 
nearby communities. 
 

Harvesting of plants, for example 
for medicinal purposes and for 
fire-wood and structural material, 
has an impact on individual 
species that is separate from the 
impacts on habitats as a whole. 
The needs of the local population 
should be determined in order to 
evaluate the potential impact they 
may have on the vegetation 
natural resource base. This may 
take the form of a social study, 
which could provide an 
opportunity to pre-empt social 
impacts. It will also enable the 
equitable utilisation of natural 
resources under the control of the 
mine, without necessarily having 
any negative impact on the 
conservation of biodiversity. 
 

Overgrazing and 
trampling 
 

A study to determine animal 
carrying capacity to determine 
sustainable utilisation levels 
should be undertaken.  
Implementation of livestock 
grazing plans and limits could be 
implemented through education 
and collaboration with local 
communities. 

Poor fire management 
 

Establishing a fire management 
plan to minimize the effect of 
uncontrolled fires on natural 
vegetation.  A wild fire 
management plan should be 
developed as prescribed in the 
National Veld and Forest Fire Act 
(1998) to minimise the threat 
associated with fires. 
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Dust and gas emissions 
may have a particularly 
harmful effect on 
vegetation due to the 
material settling on the 
surface of the plants 
causing physiological 
effect (reduction in 
photosynthesis, negative 
effect on transpiration 
rates and potential 
chemical pollution causing 
physical harm. 

Control the effect of dust and gas 
emissions by not placing roads 
and infrastructure near sensitive 
vegetation communities or plant 
species and implement strict dust 
emission control measures. The 
effect of dust and gas emissions 
on plants should be monitored 
with emphasis on sensitive plants 
and plant communities. 
 

Weeds & Alien vegetation 
encroachment 

Implement integrated alien plant 
control program. Eradicating 
aliens to avoid further spread as 
well as limiting disturbance to 
vegetation so that favourable 
habitats are not created for alien 
plants. 

Presence of high faunal 
diversity: 3 species of reptiles; 
25 species of birds; 6 species 
of mammals 

Vehicles killing fauna on 
the many roads through 
the area, especially small 
mammals at night blinded 
by lights (scrub hare) 

Make people aware of the 
possibility of animals crossing the 
road, and educate not to kill 
indiscriminately; 
Fencing of high priority/activity 
areas with chicken mesh (the 
lower part of the fence) may solve 
part of the problem. 

Constant disturbance of 
fauna by human 
presence: workers and 
local community 
constantly crossing 
through area 

Create acceptable and attractive 
pathways on the busiest routes to 
persuade people to skirt the more 
sensitive areas; supply more 
regular short distance transport 
for workers 

Habitat loss due to new 
developments 

Planning of all new developments 
should be done with an increased 
sensitivity regarding shrinking 
natural areas 

Habitat loss due to 
informal settlements 

The mining management should 
endeavour to influence or guide 
the local community on the 
informal settlement issue since 
these settlements are most 
probably there because of the 
mining activities 

Habitat loss due to old, 
redundant infrastructure 

The enormous amount of 
redundant infrastructure could be 
rehabilitated with good planning, 
prioritization and funding, thus 
increasing the environmental 
integrity of the mining area 
tremendously 

Presence of the Red listed 
African grass owl 

Disturbance due to 
human presence and loss 
of habitat 

Start awareness campaigns on 
importance of species; re-route 
human movement; conserve the 
specific habitat - fencing 

Presence of the Red listed 
Whitebellied korhaan 

Disturbance due to 
human presence and loss 
of habitat 

Start awareness campaigns on 
importance of species; re-route 
human movement; conserve the 
specific habitat - fencing 

Presence of the Red listed Disturbance due to Start awareness campaigns on 
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Cape vulture human presence, loss of 
food source, poisoning. 

importance of species; 
investigate a vulture restaurant 
(dead animals in area) 

Presence of the Red listed 
secretary bird 

Disturbance due to 
human presence, loss of 
habitat and food source 

Start awareness campaigns on 
importance of species; re-route 
human movement; conserve the 
specific habitat - fencing 
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Table 6:  BMU2b - Previously cultivated areas - Fallow lands - recently abandoned 

 

BIODIVERSITY ASPECTS IDENTIFIED IMPACTS MANAGEMENT ACTIONS 

Presence of some faunal 
diversity: 1 species of reptile; 
13 species of birds 

Constant disturbance of 
fauna by human 
presence: workers and 
local community 
constantly crossing 
through area 

Create acceptable and attractive 
pathways on the busiest routes to 
persuade people to skirt the more 
sensitive areas; supply more 
regular short distance transport 
for workers 

Habitat loss due to new 
developments 

Planning of all new developments 
should be done with an increased 
sensitivity regarding shrinking 
natural areas 

Habitat loss due to 
informal settlements 

The mining management should 
endeavour to influence or guide 
the local community on the 
informal settlement issue since 
these settlements are most 
probably there because of the 
mining activities 

Habitat loss due to old, 
redundant infrastructure 

The enormous amount of 
redundant infrastructure could be 
rehabilitated with good planning, 
prioritization and funding, thus 
increasing the environmental 
integrity of the mining area 
tremendously 

Presence of the Red listed 
yellow-throated sandgrouse 

Disturbance due to 
human presence, 
persecution and loss of 
habitat 

Start awareness campaigns on 
importance of species; re-route 
human movement; conserve the 
specific habitat - fencing 
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Table 7:  BMU2c - Previously cultivated areas - Secondary Grassland 

 

BIODIVERSITY ASPECTS IDENTIFIED IMPACTS MANAGEMENT ACTIONS 

Presence of faunal diversity: 5 
species of reptiles; 11 species 
of birds; 5 species of 
mammals 

Constant disturbance of 
fauna by human 
presence: workers and 
local community 
constantly crossing 
through area 

Create acceptable and attractive 
pathways on the busiest routes to 
persuade people to skirt the more 
sensitive areas; supply more 
regular short distance transport 
for workers 

Habitat loss due to new 
developments 

Planning of all new developments 
should be done with an increased 
sensitivity regarding shrinking 
natural areas 

Habitat loss due to 
informal settlements 

The mining management should 
endeavour to influence or guide 
the local community on the 
informal settlement issue since 
these settlements are most 
probably there because of the 
mining activities 

Habitat loss due to old, 
redundant infrastructure 

The enormous amount of 
redundant infrastructure could be 
rehabilitated with good planning, 
prioritization and funding, thus 
increasing the environmental 
integrity of the mining area 
tremendously 

Vehicles killing fauna on 
the many roads through 
the area at night blinded 
by lights (mongoose, fox 
and weasel) 

Make people aware of the 
possibility of animals crossing the 
road, and educate not to kill 
indiscriminately; 
Fencing of high priority/activity 
areas with chicken mesh (the 
lower part of the fence) may solve 
part of the problem. 

Presence of the Red listed 
Lesser Kestrel 

Disturbance due to 
human presence, 
persecution and loss of 
habitat 

Start awareness campaigns on 
importance of species; re-route 
human movement; conserve the 
specific habitat - fencing 
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Table 8:  BMU3 - Low Closed Woodland (on undisturbed flats – red soils) 

 
BIODIVERSITY ASPECTS IDENTIFIED IMPACTS MANAGEMENT ACTIONS 

Good plant species richness 
(where intact) 35.6 plant 
species per 100 m

2
 with a total 

of 88 plant species in this plant 
community 
 

Cultivation 
 

Limiting further habitat 
destruction, especially in 
previously undisturbed areas 

Urbanization 
 

Identify “green areas” (where 
natural veld still intact) and no 
further development should be 
allowed in these areas. 

Mining infrastructure 
development 
 

Apply best environmentally 
friendly operational procedures at 
mining infrastructure (plant).  
Identify “green areas” (where 
natural veld still intact) and no 
further development should be 
allowed in these areas. 

Collection of plant 
material and wood for use 
as fuel, building material 
and medicinal use by 
nearby communities. 
 

Harvesting of plants, for example 
for medicinal purposes and for 
fire-wood and structural material, 
has an impact on individual 
species that is separate from the 
impacts on habitats as a whole. 
The needs of the local population 
should be determined in order to 
evaluate the potential impact they 
may have on the vegetation 
natural resource base. This may 
take the form of a social study, 
which could provide an 
opportunity to pre-empt social 
impacts. It will also enable the 
equitable utilisation of natural 
resources under the control of the 
mine, without necessarily having 
any negative impact on the 
conservation of biodiversity. 

Overgrazing and 
trampling 
 

A study to determine animal 
carrying capacity to determine 
sustainable utilisation levels 
should be undertaken.  
Implementation of livestock 
grazing plans and limits could be 
implemented through education 
and collaboration with local 
communities. 

Poor fire management 
 

Establishing a fire management 
plan to minimize the effect of 
uncontrolled fires on natural 
vegetation.  A wild fire 
management plan should be 
developed as prescribed in the 
National Veld and Forest Fire Act 
(1998) to minimise the threat 
associated with fires. 
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Dust and gas emissions 
may have a particularly 
harmful effect on 
vegetation due to the 
material settling on the 
surface of the plants 
causing physiological 
effect (reduction in 
photosynthesis, negative 
effect on transpiration 
rates and potential 
chemical pollution causing 
physical harm. 

Control the effect of dust and gas 
emissions by not placing roads 
and infrastructure near sensitive 
vegetation communities or plant 
species and implement strict dust 
emission control measures. The 
effect of dust and gas emissions 
on plants should be monitored 
with emphasis on sensitive plants 
and plant communities. 
 

Weeds & Alien vegetation 
encroachment 

Implement integrated alien plant 
control program. Eradicating 
aliens to avoid further spread as 
well as limiting disturbance to 
vegetation so that favourable 
habitats are not created for alien 
plants. 

Presence of high faunal 
diversity: 13 species of 
reptiles; 17 species of birds; 7 
species of mammals 

Persecution (hunting with 
dogs, snares and 
trapping) of animals – 
especially game birds 
(francolin and guinea 
fowl) and small mammals 
(aardvark and pangolin) 

Identify high priority conservation 
areas with the community and 
fence these areas off to protect 
this aspect of the biodiversity of 
the area to the benefit of 
everybody. 

Vehicles killing fauna on 
the many roads through 
the area, small mammals 
at night blinded by lights 
(aardvark and pangolin) 

Make people aware of the 
possibility of animals crossing the 
road, and educate not to kill 
indiscriminately; 
Fencing of high priority/activity 
areas with chicken mesh (the 
lower part of the fence) may solve 
part of the problem. 

Removal of dead wood 
(habitat for reptiles and 
rodents, nesting sites for 
woodpeckers and 
barbets) from the area as 
fire wood 

Identify high priority conservation 
areas with the community and 
fence these areas off; endeavour 
to have electricity supplied to all 
the local inhabitants through the 
councils; embark on a community 
project to plant some woodlots on 
low diversity fallow lands 

Chopping down trees 
(habitat birds –nesting, 
perching; arboreal reptiles 
and mammals) for 
different reasons (make 
knobkieries, hedges, 
building material) and 
drying out as fire wood 

Start awareness campaigns on 
the mine and in the community to 
inform the people about the roles 
of trees; embark on a community 
project to plant some woodlots on 
low diversity fallow lands 

Constant disturbance of 
fauna by human 
presence: workers and 
local community 
constantly crossing 
through area 

Create acceptable and attractive 
pathways on the busiest routes to 
persuade people to skirt the more 
sensitive areas; supply more 
regular short distance transport 
for workers 

Habitat loss due to new 
developments 

Planning of all new developments 
should be done with an increased 
sensitivity regarding shrinking 
natural areas 
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Habitat loss due to 
informal settlements 

The mining management should 
endeavor to influence or guide 
the local community on the 
informal settlement issue since 
these settlements are most 
probably there because of the 
mining activities 

Habitat loss due to old, 
redundant infrastructure 

The enormous amount of 
redundant infrastructure could be 
rehabilitated with good planning, 
prioritization and funding, thus 
increasing the environmental 
integrity of the mining area 
tremendously 

Presence of the Red listed 
pangolin 

Disturbance due to 
human presence, 
persecution and loss of 
habitat 

Start awareness campaigns on 
importance of species; re-route 
human movement; conserve the 
specific habitat - fencing 
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Table 9:  BMU4 - Low Closed Woodland (on ridges, koppies and rocky outcrops) 

 
BIODIVERSITY ASPECTS IDENTIFIED IMPACTS MANAGEMENT ACTIONS 

Potential habitat for 2 
threatened plant species 
 
High plant species richness 
(40.3 plant species per 100 
m

2
, total of 108 plant species 

found for the whole 
community) 
 
High habitat variability 
 
Relatively intact 

Collection of plant 
material and wood for use 
as fuel, building material 
and medicinal use by 
nearby communities. 
 

Harvesting of plants, for example 
for medicinal purposes and for 
fire-wood and structural material, 
has an impact on individual 
species that is separate from the 
impacts on habitats as a whole. 
The needs of the local population 
should be determined in order to 
evaluate the potential impact they 
may have on the vegetation 
natural resource base. This may 
take the form of a social study, 
which could provide an 
opportunity to pre-empt social 
impacts. It will also enable the 
equitable utilisation of natural 
resources under the control of the 
mine, without necessarily having 
any negative impact on the 
conservation of biodiversity. 
 

Overgrazing and 
trampling 
 

A study to determine animal 
carrying capacity to determine 
sustainable utilisation levels 
should be undertaken.  
Implementation of livestock 
grazing plans and limits could be 
implemented through education 
and collaboration with local 
communities. 

Poor fire management 
 

Establishing a fire management 
plan to minimize the effect of 
uncontrolled fires on natural 
vegetation.  A wild fire 
management plan should be 
developed as prescribed in the 
National Veld and Forest Fire Act 
(1998) to minimise the threat 
associated with fires. 

Dust and gas emissions 
may have a particularly 
harmful effect on 
vegetation due to the 
material settling on the 
surface of the plants 
causing physiological 
effect (reduction in 
photosynthesis, negative 
effect on transpiration 
rates and potential 
chemical pollution causing 
physical harm. 

Control the effect of dust and gas 
emissions by not placing roads 
and infrastructure near sensitive 
vegetation communities or plant 
species and implement strict dust 
emission control measures. The 
effect of dust and gas emissions 
on plants should be monitored 
with emphasis on sensitive plants 
and plant communities. 
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Weeds & Alien vegetation 
encroachment 

Implement integrated alien plant 
control program. Eradicating 
aliens to avoid further spread as 
well as limiting disturbance to 
vegetation so that favourable 
habitats are not created for alien 
plants. 

Presence of high faunal 
diversity: 1 species of frog; 19 
species of reptiles; 54 species 
of birds; 26 species of 
mammals 

Potentially an area where 
poaching can take place 
by informal settlers 

Since this area is still 
environmentally sound and rather 
undeveloped, everything should 
be done to make it an 
conservation area that is either 
fenced or well-protected by game 
guards 

Increase in fire wood 
collecting 

Endeavour to have electricity 
supplied to all the local 
inhabitants through the councils; 
embark on a community project 
to plant some woodlots on low 
diversity fallow lands 

Insensitive development 
(roads, power lines, 
granite quarries) 

An environmental or conservation 
committee (community and 
mining) should act as a watchdog 
to curb or control development in 
order to retain the integrity of the 
special high diversity area 

Increase in informal 
settling 

An environmental or conservation 
committee (community and 
mining) should act as a watchdog 
to curb or control informal settling 
in order to retain the integrity of 
the special high diversity area 

Presence of the Red listed 
African rock python 

 
 
 
 
 
 
This area might lose its 
relative secure status due 
to human pressure 

 
 
 
 
 
 
Endeavour to obtain high priority 
protection status for the area with 
the help of the communities 

Presence of the Red listed 
Tawny eagle 

Presence of the Red listed 
Lanner falcon 

Presence of the Red listed 
Schreibers’ long-fingered bat 

Presence of the Red listed 
Rusty bat 

Presence of the Red listed 
Darling’s horseshoe bat 

Presence of the Red listed 
Short-eared trident bat 

Presence of the Red listed 
Geoffroy’s horseshoe 

Presence of the Red listed 
Honey badger 
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Table 10:  BMU 5 – Rivers/Streams (Tall Closed Woodland on banks of streams) 

 
BIODIVERSITY ASPECTS IDENTIFIED IMPACTS MANAGEMENT ACTIONS 

Highest plant species richness of 
all plant communities in the mine 
lease area (average of 52 plant 
species per 100 m

2
 with a total of 

156 plant species) 
 
High habitat variability 
 

Many plant species restricted to 

this habitat 

 

Alien Invasion (Weeds 
& Alien vegetation 
encroachment) 

Implement integrated alien plant 
control program. Eradicating aliens to 
avoid further spread as well as limiting 
disturbance to vegetation so that 
favourable habitats are not created for 
alien plants. 

Trampling of banks 
(grazing and drinking 
areas) and increased 
erosion 
 

Banks could be stabilised and 
rehabilitated in high activity areas.  
This will also decrease erosion and 
reduce the impact of siltation of river 
substrates. 
A study to determine animal carrying 
capacity to determine sustainable 
utilisation levels should be 
undertaken.  Implementation of 
livestock grazing plans and limits 
could be implemented through 
education and collaboration with local 
communities. 

Harvesting, particularly 
of woody species for 
firewood, building 
materials and other 
uses. This have 
converted entire areas 
from woodland to 
herbaceous vegetation, 
e.g. along the Hex 
River close to human 
settlement 

No development should occur within 
30m of the 1:50 year flood line of the 
Hex River and its tributaries in 
accordance with the National Water 
Act (no. 36 of 1998). 
Harvesting of plants, for example for 
medicinal purposes and for fire-wood 
and structural material, has an impact 
on individual species that is separate 
from the impacts on habitats as a 
whole. The needs of the local 
population should be determined in 
order to evaluate the potential impact 
they may have on the vegetation 
natural resource base. This may take 
the form of a social study, which could 
provide an opportunity to pre-empt 
social impacts. It will also enable the 
equitable utilisation of natural 
resources under the control of the 
mine, without necessarily having any 
negative impact on the conservation 
of biodiversity. 

Water quality 
deterioration (dumping 
of domestic and 
building rubble, 
domestic sewage 
disposal, general 
informal usage of the 
water resources and 
increased runoff on 
exposed landscapes. 
There is also the 
potential that water 
released by the mining 
activities compromises 
water quality and flow) 

Improved overall catchment 
management. 
 
Ensure compliance of effluents with 
guidelines and standards. 
 
Inform local communities regarding 
their potential contribution to water 
quality pollution and educate towards 
sustainable use and conservation. 
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Solid waste disposal 
(dumping) 

Improved solid waste disposal 
Rehabilitation of affected areas in 
riparian and instream zones 
Placement of no dumping signs. 

Dust and gas emissions 
may have a particularly 
harmful effect on 
vegetation due to the 
material settling on the 
surface of the plants 
causing physiological 
effect (reduction in 
photosynthesis, 
negative effect on 
transpiration rates and 
potential chemical 
pollution causing 
physical harm. 

Control the effect of dust and gas 
emissions by not placing roads and 
infrastructure near sensitive 
vegetation communities or plant 
species and implement strict dust 
emission control measures. The effect 
of dust and gas emissions on plants 
should be monitored with emphasis on 
sensitive plants and plant 
communities. 

Altered hydrological 
regime 

Improved overall catchment 
management. 

Presence of high faunal diversity: 
4 species of frogs; 6 species of 
reptiles; 43 species of birds; 19 
species of mammals 

The frog species 
diversity of the area has 
been reduced, mainly 
as a result of water 
quality degradation 

Water quality management as 
proposed by Kotze & Niehaus (2005). 

Damming of the river in 
places creates 
unnatural habitats that 
can interfere with the 
natural longitudinal  
riparian corridors 

Refrain from building any further 
instream dams or weirs; remove 
redundant structures to restore the 
natural river continuum 

Removal of riparian 
vegetation to create  
agricultural land 

Create awareness regarding the 
important role the riparian zone play 
in stabilizing the river bank, as a 
viable habitat and natural corridor; 
address the issue of clearing the 
riparian zone and the law 

Increase in fire wood 
collecting and collecting 
wood for other uses 

Endeavour to have electricity supplied 
to all the local inhabitants through the 
councils; embark on a community 
project to plant some woodlots on low 
diversity fallow lands 

Persecution (hunting 
with dogs, snares and 
trapping) of animals – 
especially game birds 
(francolin and guinea 
fowl) and small 
mammals (serval, civet, 
otter, bushbuck, 
bushpig and duiker) 

Identify high priority conservation 
areas with the community and fence 
these areas off to protect this aspect 
of the biodiversity of the area to the 
benefit of everybody. 

Exotic invader plants 
and trees deteriorate 
the natural environment 
and reduce biodiversity 

Exotic invader vegetation 
management as proposed by De 
Castro & Britz, in the main document 

Constant disturbance of 
fauna by human 
presence: workers and 
local community 
constantly crossing 
through area 

Create acceptable and attractive 
pathways on the busiest routes to 
persuade people to skirt the more 
sensitive areas; supply more regular 
short distance transport for workers 
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Presence of the Red listed white-
backed night-heron 

Disturbance due to 
human presence, 
persecution and loss of 
habitat 

Start awareness campaigns on 
importance of species; re-route 
human movement; conserve the 
specific habitat - fencing 

Presence of the Red listed black 
stork 

Presence of the Red listed 
spotted-necked otter 

Presence of the Red listed serval 

Presence of the Red listed 
Makwassie musk shrew 

Presence of high aquatic habitat 
diversity, 9 indigenous fish 
species and 43 aquatic macro-
invertebrate taxa. 

Potential seepage and 
spills from pollution 
control dams, slimes 
dams and process 
plants (mine 
infrastructure) may 
result in poor water 
quality which could 
result in sub-lethal to 
lethal impacts on the 
present aquatic biota. 

Identify potential areas where 
seepage and spills can occur into the 
natural environment.  Take necessary 
precaution to reduce potential spills 
and seepage. 
 
Promote improved catchment 
management 

Presence of exotic 
Largemouth bass.  This 
species utilise 
indigenous fish & 
invertebrates as food 
and could lead to the 
extinction of certain 
species in this system.  
It also competes with 
indigenous biota for 
food and habitat. 

Address the existing area of concern 
(HEX01).  Do not allow any further 
introduction of exotics into the system.   
Make public, and especially anglers, 
aware of potential impact of 
introduction of exotic spp.  Promote 
catch & release angling of indigenous 
species and removal of exotic species 
from the system. 

Presence of exotic 
Common carp.  The 
bottom feeding habit of 
this species increases 
water turbidity and 
leads to the destruction 
of indigenous biota’s 
feeding & breeding 
habitat. 

Promote the removal of this species 
from system by recreational & 
subsistence anglers.  Assess the 
potential to harvest this species, and 
potential others, from Naude & 
Bospoort dams as food source for 
local population. 

Deteriorating physical 
habitat integrity due to 
increased siltation as a 
result of erosion, 
related to overgrazing 
and other human 
activities responsible 
for removal of 
vegetation (clearing for 
pipelines, roads, etc.). 

Promote sustainable use of vegetation 
by local community. 
Limit surface soil disturbance and 
manage erosion (especially dirt roads 
and previously disturbed areas) 
Carrying capacity should not be 
exceeded. 
Specialist aquatic assessments before 
and monitoring after disturbance of 
riverine areas. 

Deterioration of habitat 
biodiversity as a result 
of solid waste disposal 
(especially in high 
human density areas 
and at bridge 
crossings) 

Reduce littering by provision of 
rubbish dumping bins & facilities, and 
education of people. 
Undertake river cleanup actions and 
investigate river rehabilitation 
possibilities. 
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Nitrification and organic 
enrichment due to 
WWTW effluents, 
domestic and livestock 
runoff, leading to 
increased algal growth 
and therefore reduce 
habitat quality. 

Improved overall catchment 
management. 
 
Ensure compliance of effluents with 
guidelines and standards. 
 
Inform local communities regarding 
their potential contribution to water 
quality pollution and educate towards 
sustainable use and conservation. 
 
Restoration and protection of 
wetland/marshland areas within the 
system 

Loss of four expected indigenous 
fish species from the study area. 

Increased pressure on 
the aquatic ecosystem 
(reduced physical 
habitat and water 
quality) due to 
extensive human 
activities in the 
catchment. 

Improved catchment management. 
Ensure compliance to water quality 
guidelines. 
Assess the potential relocation of the 
disappeared species once conditions 
improved. 
Investigate river rehabilitation 
possibilities. 
Investigate the construction of 
fishways on barriers to allow natural 
fish migrations to occur. 
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Table 11:  BMU6 - Seasonal Marsh (in shallow drainage lines) 

 
BIODIVERSITY ASPECTS IDENTIFIED IMPACTS MANAGEMENT ACTIONS 

Potential habitat for 1 
threatened species 
 
Many species restricted to this 
habitat 
 
Average of 12.3 plant species 
per 100 m

2
 with a total of 27 

plant species in this plant 
community 

Alien Invasion (Weeds & 
Alien vegetation 
encroachment) 

Implement integrated alien plant 
control program. Eradicating aliens 
to avoid further spread as well as 
limiting disturbance to vegetation so 
that favourable habitats are not 
created for alien plants. 

Trampling of banks (grazing 
and drinking areas) and 
increased erosion 
 

Banks could be stabilised and 
rehabilitated in high activity areas.  
This will also decrease erosion and 
reduce the impact of siltation of 
river substrates. 
A study to determine animal 
carrying capacity to determine 
sustainable utilisation levels should 
be undertaken.  Implementation of 
livestock grazing plans and limits 
could be implemented through 
education and collaboration with 
local communities. 

Plant harvesting. 

No development should occur 
within 30m of the 1:50 year flood 
line of the streams and rivers in 
accordance with the National Water 
Act (no. 36 of 1998). 
Harvesting of plants, for example 
for medicinal purposes and for fire-
wood and structural material, has 
an impact on individual species that 
is separate from the impacts on 
habitats as a whole. The needs of 
the local population should be 
determined in order to evaluate the 
potential impact they may have on 
the vegetation natural resource 
base. This may take the form of a 
social study, which could provide an 
opportunity to pre-empt social 
impacts. It will also enable the 
equitable utilisation of natural 
resources under the control of the 
mine, without necessarily having 
any negative impact on the 
conservation of biodiversity. 

Water quality deterioration 
(dumping of domestic and 
building rubble, domestic 
sewage disposal, general 
informal usage of the water 
resources and increased 
runoff on exposed 
landscapes. There is also 
the potential that water 
released by the mining 
activities compromises 
water quality and flow) 

Improved overall catchment 
management. 
 
Ensure compliance of effluents with 
guidelines and standards. 
 
Inform local communities regarding 
their potential contribution to water 
quality pollution and educate 
towards sustainable use and 
conservation. 
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Solid waste disposal 
(dumping) 

Improved solid waste disposal 
Rehabilitation of affected areas in 
riparian and instream zones 
Placement of no dumping signs. 

Dust and gas emissions 
may have a particularly 
harmful effect on vegetation 
due to the material settling 
on the surface of the plants 
causing physiological effect 
(reduction in 
photosynthesis, negative 
effect on transpiration rates 
and potential chemical 
pollution causing physical 
harm. 

Control the effect of dust and gas 
emissions by not placing roads and 
infrastructure near sensitive 
vegetation communities or plant 
species and implement strict dust 
emission control measures. The 
effect of dust and gas emissions on 
plants should be monitored with 
emphasis on sensitive plants and 
plant communities. 
 

Altered hydrological regime 

Improved overall catchment 
management.  Proper management 
of flow modification activities (dams, 
releases, abstraction, etc.) 

Presence of high faunal 
diversity: 7 species of frogs; 1 
species of reptile; 19 species of 
birds; 9 species of mammals 

The frog species diversity 
of the area has been 
reduced, mainly as a result 
of water quality degradation 

Water quality management as 
proposed by Niehaus & Kotze, in 
the main document 

Chopping down trees 
(habitat birds –nesting, 
perching; arboreal reptiles 
and mammals) for different 
reasons (make knobkieries, 
hedges, building material) 
and drying out as fire wood 

Start awareness campaigns on the 
mine and in the community to 
inform the people about the roles of 
trees; embark on a community 
project to plant some woodlots on 
low diversity fallow lands 

Moderate aquatic habitat 
diversity, potential presence of 
four indigenous fish species 
and 36 aquatic macro-
invertebrate taxa. 

Potential seepage and 
spills from pollution control 
dams, slimes dams and 
process plants (mine 
infrastructure) may result in 
poor water quality which 
could result in sub-lethal to 
lethal impacts on the 
present aquatic biota. 

Identify potential areas where 
seepage and spills can occur into 
the natural environment.  Take 
necessary precaution to reduce 
potential spills and seepage. 
 
Promote improved catchment 
management 

Deteriorating physical 
habitat integrity due to 
Increased siltation as a 
result of erosion, related to 
overgrazing and other 
human activities 
responsible for removal of 
vegetation (clearing for 
pipelines, roads, etc.). 

Promote sustainable use of 
vegetation by local community. 
Limit surface soil disturbance and 
manage erosion (especially dirt 
roads and previously disturbed 
areas) 
Carrying capacity should not be 
exceeded. 
Specialist aquatic assessments 
before and monitoring after 
disturbance of riverine areas. 

Deterioration of habitat 
biodiversity as a result of 
solid waste disposal 
(especially in high human 
density areas and at bride 
crossings) 

Reduce littering by provision of 
rubbish dumping bins & facilities, 
and education of people. 
Undertake river cleanup actions and 
investigate river rehabilitation 
possibilities. 
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Table 12:  BMU7 - Human-induced wetlands (dams and slimes dumps) 

 

BIODIVERSITY ASPECTS IDENTIFIED IMPACTS MANAGEMENT ACTIONS 

Presence of high migratory 
bird diversity: 50 species of 
birds 

The great attraction of 
these pans for birds could 
also be detrimental to 
certain rare migratory 
birds if hunting or 
poaching take place 

These areas should be fenced off 
to keep dogs and poachers out 

Presence of the Red listed 
African marsh harrier 

Presence of the Red listed 
yellowbilled stork 

Presence of the Red listed 
greater flamingo 

Presence of the Red listed 
lesser flamingo 

 
 

7. BIODIVERSITY MANAGEMENT ACTIONS 
 
Biodiversity management actions have been proposed for each impact identified to 
be of potential concern to the biodiversity of the mine lease area (See section 6).  
This section contains some detail on selected biodiversity management activities as 
proposed in section 6. 
 

1) Integrated alien plant control program 
 

According to the Conservation of Agricultural Resources Act (Act No. 43 of 1983), all 
declared alien weeds must be effectively controlled by the landowner. Specific 
measures are given under the section “Control of declared aliens” above. The mine 
should develop an integrated alien plant control program that includes all species 
listed in Table 3 (see also Appendix 3: Faunal Biodiversity Specialist Report).  This 
integrated control program should consider all appropriate chemical, mechanical, 
biological and cultural methods for the control of these species.  The local community 
could be involved in such a program as job creation and poverty relieve in the area.  
They can also hereby be educated and the use of aliens/weeds above indigenous 
vegetation for fuel and building can be promoted.  This can be linked to the national 
“Work for Water” programme, especially for the drainage areas. 
 

2) Zoning of mine property 
 

The mine lease area should be zoned low/medium/high development (or 
high/medium/low biodiversity conservation value) areas.  Adequate protection 
measures should be implemented in low development/high conservation value areas, 
i.e. 

• Limit human and domestic animal access (fencing – although further fencing 
may lead to increased fragmentation, which is generally negative to the 
environment as a whole, as migration/free movements is jeopardised, no-
entry signs and education of local community and mine staff)  

• Use high conservation areas to the benefit of biodiversity and humans 
(develop into nature reserve, use for environmental education (local 
communities), walking/hiking trails; bird/wildlife clubs excursions (build hides, 
start vulture restaurant, etc.) 

 
3) Promote sustainable use of natural resources 
 

Develop a programme to promote the sustainable utilization of natural resources to 
benefit the local community.  The needs of the local population should be determined 
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in order to evaluate the potential impact they may have on the natural resource base. 
This may take the form of a social study, which could provide an opportunity to pre-
empt social impacts. It will also enable the equitable utilisation of natural resources 
under the control of the mine, without necessarily having any negative impact on the 
conservation of biodiversity.  The following aspects could be addressed: 
 
Thatch: Collect from already disturbed/previously cultivated lands, limit removal from 
high and moderate biodiversity areas. 
Wood (fire/building material): Collect from already disturbed/previously cultivated 
lands, limit within high diversity areas. Promote use of alien species above 
indigenous vegetation. 
Health/Spiritual/recreational requirements: Allow for sustainable collection of 
plants and animals with medicinal/spiritual value (create list of required species used 
by local community, sangomas, etc.).  There is a marked absence of medicinally 
important species or a low frequency of occurrence of those that are present in the 
mine lease area, indicating that they have probably been removed. Also determine 
required areas for spiritual activities (water/rivers for baptism, etc.) Use high 
conservation area for recreation (game walks/bird watching/fishing).  Dams/rivers 
used for angling (catch-and-release).  If fish are consumed it is imperative that 
human health risk assessment be conducted to determine the potential risk 
associated with the consumption of the fish (especially from pollution control dams). 
Grazing:  A study to determine animal carrying capacity to determine sustainable 
utilisation levels for grazing should be undertaken. It is important to understand that 
production potential will differ between different habitats and also depends on the 
condition of the vegetation. The judicious use of the vegetation for grazing and 
browsing, will not only benefit the local communities, but will also contribute towards 
improvement of species composition in previously disturbed areas, and maintenance 
of remaining untransformed vegetation in good condition, if applied correctly. 
 

4) Design and implement a wild fire management plan 
 

A wild fire management plan should be developed as prescribed in the National Veld 
and Forest Fire Act (1998) to minimise the threat associated with fires.   
 

5) Implement a long-term biodiversity monitoring program  
 

A biodiversity monitoring plan covering all important aspects and components should 
be implemented on the mine property (see section 8 for detail).  This programme 
could aim at early detection (early warning systems) of potential negative trends in 
(threats to) the biodiversity of the area, as a result of mining and associated activities.   

 

 

8. BIODIVERSITY MONITORING PROGRAM 
 
Floral biodiversity 
 
Ecologists usually equate different ecosystem types with different vegetation types. 
Vegetation is not only the most obvious biological representation of an ecosystem, 
but is also largely responsible for primary production and thus forms the base of the 
‘trophic pyramid’ (or feeding pyramid). Vegetation also acts as the physical habitat 
within which animals complete their life cycles. Species extinction does not usually 
‘occur in a vacuum’, but is usually the result of habitat deterioration or loss. It 
therefore follows that a monitoring program that succeeds in monitoring broad-scale 
trends in vegetation, and provides information that can be used to select appropriate 
management methods on an ongoing basis will also, indirectly, serve to ensure that 
the populations of the various plant and animal species utilizing this vegetation as 
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habitat remain healthy. This principle applies specifically to terrestrial habitats and 
not necessarily to aquatic habitats/fauna. Animal and plant species that are directly 
affected by human utilization (and other impacts e.g. water pollution) do however 
constitute an exception to this monitoring principal. In addition to vegetation 
monitoring, such species require monitoring that is specifically aimed at establishing 
trends in their populations. 
 
The purpose of the current baseline survey was to identify unique habitats and plant 
communities in which species composition, richness and ecological factors would be 
expected to be similar, and to provide recommendations for monitoring vegetation for 
the purposes of a management plan aimed at maintaining and enhancing 
biodiversity. The outcome of this survey provides baseline information on natural 
vegetation that serves as a benchmark for monitoring, and most of the sample sites 
can be used as future monitoring sites. The placing of sampling sites in this study 
was intended to cover natural variation in the vegetation in a broad sense and is, 
therefore, suitable for monitoring of natural vegetation in the mine lease area. 
However, a comprehensive monitoring programme to evaluate trends in species 
composition, cover and diversity in previously disturbed and rehabilitated areas 
would require more specific placing of sampling sites. Benchmark sites in vegetation 
in good condition need to be selected in such a way that they reflect similar 
environmental conditions (slope, aspect, soil type, etc.) as the site being monitored 
and must also be located geographically near to the site being 
rehabilitated/monitored. Such sites may not necessarily exist from the current survey 
and the suitability of benchmark sites need to be determined before a monitoring 
exercise is undertaken. 
 
In order to monitor succession on previously disturbed areas, each monitoring unit 
should, for statistical reasons, have at least three monitoring sites and these should 
be sampled at regular intervals, possibly annually, in order to determine vegetation 
trends. For comparative purposes, some sites in natural vegetation of the same type 
as the vegetation community in which the disturbed site occurs should be selected as 
control sites, and should also be sampled at the same intervals. Selected monitoring 
and control sites should be exposed to similar grazing and harvesting pressures, 
otherwise additional sites in natural areas will have to be included to quantify these 
outside factors. Monitoring should also include utilization trends by the local people, 
and would require placement of further monitoring sites aimed specifically at 
establishing trends in the populations of selected utilised species. Modern Global 
Positioning Sytems are accurate to within 10 metres or less, so it should not be 
necessary to physically mark monitoring sites. At each vegetation monitoring site the 
following should be recorded: 

• Species present, 

• Cover (basal and aerial) per species, 

• Vegetation height in different strata, 

• Mean tuft size of dominant grasses, 

• Trunk diameters in dominant woody species. 
 
Faunal biodiversity 
 

It is recommended to initiate a long-term faunal biodiversity programme in the 
mine lease area.  The objectives of such a programme may include: 

• Assessment of future improvement/deterioration of the faunal 
biodiversity of the mine lease area (thus a measure of success of 
environmental management) 
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• Increase the accuracy of present status determination (actual species 
present vs. expected species) of the mine lease area with every 
survey. 

• Determination of both temporal and spatial trends in faunal 
biodiversity on the mine lease area. 

• Assist in future management of the mine lease area by providing 
recommendations and guidelines regarding future activities and 
rehabilitation. 

 
The following aspects regarding certain biota components should especially 
be considered in the faunal biodiversity monitoring programme of the mine 
lease area: 
 
Frogs: Since frogs are susceptible to both aquatic and aerial pollution, and it 
is evident that they are currently being affected by some adverse influences, it 
would be wise to have a monitoring program in place.  The aim of the 
program will be to monitor the effect of the current mining activities on these 
animals and to monitor their reaction to positive and adverse conditions after 
closure. 
 
Birds: The effect of the contaminated water in the effluent and tailings dams 
should be monitored for any signs of adverse influences on the numerous 
wetland birds and their offspring due to the chemical composition of the 
water.  
 
Effect of improvement on fauna: Should any of the restoration actions be 
implemented, it will be insightful to implement a monitoring program as a 
barometer for the mine management to recognize positive changes and 
trends in the biodiversity of the mining lease area. 

 
Aquatic biodiversity 
 
The existing biomonitoring programme of RPM-R should be continued and the 
results used to assess the future changes in aquatic biodiversity on the mine lease 
area. 
 
The following activities could also be considered regarding aquatic biodiversity 
assessments in the mine lease area: 

� Fish surveys of seasonal streams to verify expected fish species lists for 
these systems. 

� Fish assessments of the dams and weirs in the mine lease area (and 
potentially Bospoort Dam) to determine the status of these storage facilities.  
An assessment of the potential use of these systems for fish harvesting as 
food for local community could also be considered. 

� Assess the need and potential of the provision of fishways at the migration 
barriers (dams & weir) in the system.     

 
 

9. EMPR AND ADDENDA REVIEWS 

 

The following aspects have been raised by specialists during their review of relevant 
section of the mines EMPR: 
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 Botanical components 
 
This section provides commentary on the findings of all pending and approved Anglo 
Platinum EMPR’s and addenda for the region to identify deficiencies in biodiversity 
information and management measures (Table 13).  
 
Table 13: Examples of some of the vegetation related findings from selected 

EMPRs. 
 

EMPR REVIEWED ANTICIPATED IMPACTS 

Hoedspruit No effect on aboveground flora  

RPM-R No negative impacts since no sensitive 
environments on mine,  
Positive impact of increased water supply 
to wetland vegetation 
Impacted vegetation will be rehabilitated 
Rehabilitated land will be inspected to 
ensure no pollution or dumping takes 
place 

Precious Metal Refineries No effect on flora because site largely 
transformed – superficial vegetation 
survey on surrounding vegetation 

RBMR No effect on flora because site largely 
transformed. Surrounding veld 
dominated by Increaser II species, 
indicating overgrazing. 

Waterval Smelter Detailed vegetation survey carried out, 
threatened species assessment and 
collection of plant specimens – no 
threatened species, but suitable habitat 
for some exists, checklist provided but 
quality of PDF file too poor to read 
names. 

 
The following issues arose from examination of these EMPRs: 

1. Only one EMPR (RPM-R) provided a vegetation survey that could be 
considered to be adequate enough to partially describe the entire mine lease 
area. This is expected since each EMPR is restricted to and concentrates on 
a particular mining activity or site. 

2. Some surface rehabilitation has been undertaken, but no provision is made 
for monitoring the success of the rehabilitation programmes. Rehabilitated 
areas should be monitored to ensure that vegetation succession is following a 
desirable pathway. According to one of the reports (RPM-R), the objective of 
rehabilitation is the “establishment of a self-sustaining indigenous vegetation 
cover which represents species and morphological diversity”. Though this 
approach is strongly supported, the success of this process needs to be 
established and monitored. 

3. No EMPR identified threatened species, but in one case established that 
some potential habitats existed on the mine for such species. This is 
consistent with the findings of the current study. However, the EMPR for the 
entire study area (RPM-R) indicates that no sensitive environments occur on 
the site. This is incorrect and the current study suggests otherwise – there are 
important areas of biodiversity within the mine lease area that have to be 
managed appropriately to avoid loss of biodiversity. 

4. The EMPR’s identified many of the main impacts associated with the mining 
activities, including land transformation associated with the construction of 
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facilities, release of water from point sources, runoff of water from polluted 
sites, and social impacts from the influx of people into the surrounding area. 

 
The RPM-R report stated that ‘increased water supply to wetland vegetation’ is a 
positive impact. This statement is incorrect and has no scientific basis. Wetland 
morphology, vegetation structure (including aspects such as physiognomy, species 
richness, species composition and stand structure) are determined largely by 
hydrological patterns and water quality. Increasing water supply, especially through 
release of mine effluent, can have a profound affect on both these aspects, and can 
be as devastating an impact as a dramatic reduction in water supply.     
 
 Faunal components 
 
Although most of the mining projects in the area does not incorporate large tracts of 
land, the cumulative effect of all the mining activities and the areas already 
influenced by mining infrastructure (active and redundant) covers a significant tract of 
the mining lease area. It is thus important to confine new projects and development 
activities to already disturbed areas where possible and rehabilitate redundant 
infrastructure. 
 
The previous environmental studies regarding the fauna of the mining lease areas 
were all very superficial with no proper surveys being done to establish the 
biodiversity of the area (perhaps not required for the level of study).  
 
The following comments regarding the faunal and associated habitat components of 
the relevant EMPR’s and addenda apply widely to most of these reports: 
 

• Air quality – Although the low numbers in frogs in the mining lease area are 
mainly ascribed to poor water quality, it should be stressed that aerial pollution 
can play a role in amphibian health. During the survey frog species were 
recorded in water bodies away from the riverine habitats, which might indicate 
that air quality is currently not influencing frog populations adversely.  

 
Any activity with emissions will have the potential to add to the emissions already 
in the air. It is the cumulative effect of these emissions that has the potential to 
have an adverse effect on the amphibian population. 
 

• Informal settlements – Due to jobs created by the mining activities and 
expectations for possible employment, an influx of people followed, which 
resulted in the establishment of informal settlements. Although not entirely 
attributed to this project, the added effects of the many mining activities and the 
influx of people are actually causing a major environmental burden on the land.  

 
Environmental problems, regarding the fauna, created by the informal settling of 
large communities: 

 

• Occupying and converting large tracts of land (thus displace potential 
habitat for fauna) by building extensive squatter camps and starting 
informal agriculture. 

• Solid waste created by the large communities is dumped anywhere in the 
area - occupying potential habitat for fauna.  Also a risk of injury to 
animals (cuts by cans, birds get entangled, etc.). 
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• Sewage and other effluent from large and densely populated informal 
settlements will gradually contaminate the groundwater and surface runoff 
in the area. 

• The presence of hundreds of people wandering in the area is disturbing to 
all receptive fauna. 

• Hunting and poaching for food by the jobless will have a detrimental effect 
on the fauna of the area. 

• Dogs from the informal settlement are usually left to fend for themselves 
and wander the area in search of food, which include all fauna which they 
are able to catch. 

• Collection of firewood will deplete important dead wood habitat in the 
area.  

• Cutting down wood for fuel and other domestic reasons (such as building 
and fencing) will remove another aspect of faunal habitat from the area. 

 
Although the Anglo Platinum management does not have a direct control over the 
influx of people searching for employment, they could not ignore the growing 
problem (social and environmental) and should address it together with the local 
authorities in their social development initiatives. Similar initiatives should be 
incorporated to educate and sensitize people in informal settlements to 
environmental issues. 
 

• Rehabilitation of effluent dams / evaporation dams – These artificial wetlands 
have become prominent features for local and migrating bird species. These 
birds currently use some of these dams for stopover places during their annual 
migration while other birds use the aquatic habitat for nesting and feeding. It will 
thus be favorable to these birds if the dams are rehabilitated with these groups in 
mind. If the hazardous solid pollutants (slurry or crystal precipitate) have been 
removed from these dams, they could be rehabilitated completely (no surface 
water left) ii) used for storing water (it is currently intended to utilize the dams by 
storing water for irrigation and industrial operations). On the other hand, some of 
these dams could be transformed into wetland-friendly environments by leaving a 
shallow “pan” filled with surface water that will become colonized by wetland 
plants and thus remains a viable habitat to current wetland birds in a world where 
natural wetlands are disappearing. These artificial rehabilitated wetlands should 
be restored in such a way it resembles the lost natural wetlands of the area. 

 

• Animal life (fauna) – although the reviewed EMPR’s did not record the presence 
of any remarkable animal life in the area, the current study indicates that the area 
has the potential to harbor a number of special animal species. Although most of 
the mining development is restricted to smaller areas, the accumulative footprint 
of the affected areas and the derivatives of the mining activities, will certainly 
influence or discourage fauna from settling in the area. Therefore, with any future 
development (new projects or decommissioning) the diversity of the seemingly 
homogeneous area should be kept in mind. 

 

• Noise – it seems that most fauna becomes accustomed to the daily noise in the 
area and no evidence can be found that the continuous loud sounds do disturb 
the fauna. There might however be some influence on the breeding activities and 
movement of certain retiring species. 

 
 Aquatic component 
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The following comments regarding the aquatic components of the relevant EMPR’s 
and addenda: 
 
Western Limb Tailings Retreatment (WLTR) (Anglo Platinum, 2002a): 
 

� The use of hydraulic mining would result in increase runoff from the mining 
area.  Increased risk of seepage is also associated with this method, and the 
risk of water pollution is therefore greater with the use of this method.  In the 
application of this method all preventative measures should be taken to limit 
or prevent any seepage and spills into the aquatic ecosystems. 

� Mention is made of the potential deposition of tailing underground.  The 
impact of this on the ground water quality and quantity should be considered. 

� Any river diversions should be preceded by a specialist aquatic assessment 
to determine the impact of the loss in habitat and related aquatic biodiversity.  
Long-term biomonitoring should also be performed up- and downstream from 
such diversion to monitor the impact of such actions on the aquatic 
ecosystem.  This also applies to any other impacts such as pipeline-, road- or 
conveyer belt crossings of rivers and streams. 

� Biomonitoring should be used to monitor potential seepage and/or 
spills/leakages from the mining area into the aquatic ecosystems during 
operational and closure phases.  Specialist aquatic assessments prior to the 
commencement of any activity are also advised.  

� The creation of any artificial aquatic ecosystem, such as a wetland, should 
not be seen as positive.  Although this could result in a higher biodiversity of 
the area, this is unnatural and can cause competition with the natural 
indigenous biodiversity of the region.  If specific aquatic (and other) habitats 
are destroyed or affected due to the mining activity, the recreation of such 
system can be considered in another area.  Rehabilitation of such habitats 
should also be done after closure of the project. 

 
Rustenburg UG2, Phase 2 Project: 
 

� All specialist management recommendations and project management 
actions, as stated in EMPR must be adhered to as this will contribute to 
aquatic biodiversity conservation of the mine lease area and receiving water 
bodies. 

� Any river or stream diversions could result in loss of aquatic habitats, with a 
resultant loss in biodiversity.  Specialist assessments should be done prior to 
any river diversions taking place. 

 
 Boschfontein 11 decline (Anglo Platinum, 2003): 

� All preventative measures should be taken to limit or prevent any seepage 
and spills into the aquatic ecosystems from the pollution control dams, 
pipelines, etc. 

� Runoff and dust from the site may carry pollutants into the aquatic ecosystem, 
and all measures should be taken to limit this potential impact. 

� The potential impacts on the aquatic systems (surface water, flora and fauna) 
as identified in the Impacts assessment tables of the EMP should be limited 
and their impacts monitored on a continuous basis.  The specialist 
management recommendations should be adhered to. 

 
 Boschfontein East (Anglo Platinum, 2002b): 

� Any spillage from the shaft area should be avoided as far as practicable. 
� Continue with long-term biomonitoring programme to assess any changes in 

the ecological integrity of the receiving water bodies. 
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� The following statement is made in the EMPR: “Aquatic ecosystem guidelines 
are considered overly stringent and unrealistic for moderately and significantly 
modified catchments, such as the catchments within the mine property”.  
Although this may be true, further degradation of any aquatic ecosystem can 
not be allowed.  According to the Resource Directed Measures protocols of 
the Department of Water Affairs and Forestry, any aquatic ecosystem should 
be managed to maintain or improve its present ecological status (especially if 
degraded, Class E or F). 

� The loss of the artificial wetland not of concern as its associated biodiversity 
is unnatural.  

� All preventative measures should be taken to limit or prevent any seepage 
and spills into the aquatic ecosystems from the pollution control dams, 
pipelines, etc. 

� The potential impacts on the aquatic systems (surface water, flora and fauna) 
as identified in the Impacts assessment tables of the EMP should be limited 
and their impacts monitored on a continuous basis.  The specialist 
management recommendations should be adhered to. 

 
 Boschfontein Mini Mine (Anglo Platinum, 2002c): 

� All preventative measures should be taken to limit or prevent any seepage 
and spills into the aquatic ecosystems from the pollution control dams, 
pipelines, etc. 

 
 Boschfontein West (Anglo Platinum, 2002d): 

� All preventative measures should be taken to limit or prevent any seepage 
and spills into the aquatic ecosystems from the pollution control dams, 
pipelines, etc. 

� Stream diversions could result in loss of aquatic habitats, with a resultant loss 
in biodiversity.  Specialist assessments should be done prior to any river 
diversions taking place. 

� To protect the present biodiversity of receiving water bodies, compliance to 
water quality guidelines should be ensured. Implementation of mitigation 
measures as recommended by specialist studies would also improve 
biodiversity conservation. 

 
 

10. CONCLUSIONS & RECOMMENDATIONS  

 

 Floral biodiversity 
 
This study identified six natural vegetation types (Table 1) of which Low Closed 
Woodland on ridges, koppies and rocky outcrops and Tall Closed Woodland in 
riparian habitats have the highest species richness (Table 2). Of the plant 
communities described in this study, the Seasonal Marsh and other riparian 
vegetation as well as the Low Closed Woodland on ridges, koppies and rocky 
outcrops has the highest variability in habitats and species composition. 
 
There are clear indications from the data collected here that human impacts have 
shaped the character of the vegetation in the study area more than any other factor, 
although natural patterns are still evident in undisturbed areas. Large parts of the 
study area have been cultivated in the past and current mining activities and 
infrastructure have transformed some areas of vegetation. The remaining vegetation 
is impacted upon by heavy grazing, trampling, altered fire regimes and harvesting of 
natural products, e.g. firewood. The degree of transformation and degradation may 
only be possible to quantify by undertaking a more detailed study that includes areas 
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of vegetation outside the study area away from close human settlement and 
activities. The more major impacts are: 

• Removal of vegetation by cultivation and mining. The effect of these activities is 
complete loss of the original vegetation that is later replaced by pioneer plant 
communities which area representative of the early stages of secondary 
succession as it typically occurs in this region. Associated with this disturbance is 
lower species richness in previously disturbed areas and a change from woody to 
herbaceous vegetation cover. These activities also homogenize habitats so that 
habitat diversity is reduced. For example, in undisturbed area there is variable 
rock cover on the soil surface, whereas disturbance removes all surface rocks. 

• Harvesting, particularly of woody species for firewood or building materials. This 
may have converted entire areas from woodland to herbaceous vegetation, e.g. 
along the Hex River close to human settlement. 

 
No Red List plant species were recorded during this survey. Any that are likely to 
occur in the habitats that are available in the study area would be found in the Low 
Closed Woodland on ridges, koppies and rocky outcrops or in Seasonal Marsh. 
 
The following measures are recommended in order to minimise negative impacts to 
local ecosystems by any future developments: 

• No development should occur within 30m of the 1 : 50 year flood line of the Hex 
River and its tributaries (including perennial and non-perennial streams) in 
accordance with the National Water Act (no. 36 of 1998). 

• The ridges, koppies and rocky outcrops with Low Closed Woodland within the 
whole study area (see Appendix 1) should be avoided because, in addition to the 
wetlands, they are the most likely habitat for sensitive plant species. Exceptions 
are where these are already disturbed and/or impacted upon, e.g. urbanization in 
close proximity. 

• According to the Conservation of Agricultural Resources Act (Act No. 43 of 1983), 
all declared alien weeds must be effectively controlled by the landowner. Specific 
measures are given under the section “Control of declared aliens” above.The 
mine should develop an integrated alien plant control program that includes all 
species listed in Table 3 (see also Appendix 3: Floral Biodiversity Specialist 
Report). This integrated control program should consider all appropriate 
chemical, mechanical, biological and cultural methods for the control of these 
species. 

• The needs of the local population should be determined in order to evaluate the 
potential impact they may have on the vegetation natural resource base. This 
may take the form of a social study, which could provide an opportunity to pre-
empt social impacts. It will also enable the equitable utilisation of natural 
resources under the control of the mine, without necessarily having any negative 
impact on the conservation of biodiversity.  

• The implementation of a vegetation monitoring programme is strongly 
recommended. This is the only quantifiable means to evaluate the impact of 
current and possible future management practices on the vegetation of the study 
area, and where necessary to provide recommendations for improvement of 
management practices. 

 
 Faunal biodiversity 
 
The Anglo Platinum Rustenburg Platinum mining area is quite diverse regarding the 
number of natural biotopes present in the area and the associated faunal diversity 
(and potential diversity) that is present or expected to occur here. When analyzing 
the results of the biodiversity survey, it was concluded that 13 frog species, 57 
reptile species, 270 bird species and 85 mammal species are expected to occur in 
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the mining area (Table 14). Presence of the faunal groups obviously manifests in 
different ratios regarding to the potential habitats in the distinct biotopes. 
 
Table 14: Summary of the faunal groups per preferred habitat (Dark-shaded blocks 

= highest values; medium-shaded blocks = second highest values; 
light-shaded blocks = third highest values). 

 
 1. Low 

Closed 
Woodland 
– black turf 
soils 

2a. 
Secondary 
Low 
Closed 
Woodland 
-previously 
cultivated 
areas 

2b. Fallow 
lands - 
recently 
abandoned 

2c. 
Secondary 
grassland 

3. Low 
Closed 
Woodland 
– red soils 

4. Low 
Closed 
Woodland 
- rocky 
outcrops 

5. Tall 
Closed 
Woodland 
(on banks 
of 
streams) 

6. 
Seasonal 
Marsh (in 
shallow 
drainage 
lines) 

7. Dams - 
man-made 

Frogs 0 0 0 0 0 1 4 7 1 

Reptiles 9 3 1 5 13 19 6 1 0 

Birds 38 25 13 11 17 54 43 19 50 

Mammals 13 6 0 5 7 26 19 9 0 

Totals: 
preferred 
habitat 

60 34 14 21 37 100 72 36 51 

% of total 14.0% 7.9% 3.2% 4.9% 8.6% 23.4% 16.9% 8.4% 11.9% 

Totals: all 
habitats 
utilized* 

196 128 75 73 155 221 159 123 77 

% of total 16.2% 10.6% 6.2% 6.0% 12.8% 18.3% 13.1% 10.1% 6.3% 

Number of 
vertebrates 
specific to 
the relevant 
habitat 

0 2 0 1 7 42 27 2 26 

Number of 
Red-listed 
species 

3 4 1 1 1 8 5 1 3 

*All the habitats utilized by the animal in the study area (not only the one preferred optimal habitat) 

 
The most probable biotope to encounter frogs in will be in the seasonal marsh with its 
temporary pools (12 species), probably due to the scarcity of aquatic predators 
(catfish). Seven frog species find this wetland area an optimal abode. Four true 
riverine frog species are expected in the riverine environment. Five of the 13 
expected species were encountered during the survey.   
 
 None of these frogs expected to occur in the area are considered Red Data species 
(Branch, 1988). 
 
Only three of the 57 expected species of reptiles were encountered during the 
survey. Although the habitat were present and sometimes abundant (especially in the 
rocky outcrops), not many reptiles were surveyed. The use of destructive survey 
methods might have revealed a number of additional species. However, it was 
decided not to break open the few remaining tree stumps or remove flaking rock from 
the bedrock due to the fact that these habitats are either scarce or take a very long 
time to be formed. The fact that the favorable habitat is present, provides a good 
enough indication to believe that 44 species of reptiles may frequent the rocky 
habitats and 42 species are tunneling in the sand or hiding in the few remaining tree 
stumps on the red soils habitat.  
 
The African rock python is the only Red Data reptile species expected to be found in 
the area, and is classified as “Vulnerable”. 
 
Of the expected 270 bird species, 141 species were encountered during the survey. 
Of these species, 20% prefers the rocky outcrops as habitat, rendering this habitat 
obviously the most diverse biotope for birds in the study area. The study area has the 
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potential to provide habitat for 19 intra-African and 25 Palaearctic species of bird 
migrants. The woodland along the Hex River is also quite rich in bird diversity, 
accommodating 16% of the birds in the area.  
 
The artificial wetlands are currently supplying habitat to 71 species of birds, of which 
a number are migratory bird species visiting the area. Due to the loss of natural 
wetlands (agriculture and human settlement), fewer natural habitats are available and 
these artificial habitats might just play a very important role in the survival of these 
species as resting, nesting and feeding habitats. 
 
Although the localized and restricted rocky outcrops, riverine and artificial wetland 
habitats are rich in biodiversity, the abundant low closed woodland has the potential 
of harboring 16% of all the birds in the area (birds utilizing the area as optimal, and 
also as temporary habitat). This renders these large tracts of woodland as very 
important habitats and therefore, it is essential to recover and maintain these over-
utilized areas where they act as buffers and connections between the smaller 
biotopes. 
 
Seven of the 15 Red Data bird species (Cape vulture, tawny eagle, martial eagle, 
black stork, yellow-billed stork, greater- and lesser flamingo) will only visit the area 
periodically to forage, but will probably not nest and breed. This is mainly due to 
presence of the large human population currently residing in the area and the 
associated disturbances. White-backed night-heron might still be found in the dense 
riverine woods, African marsh harrier and grass owl (observed) in the dense thickets 
along drainage lines, lesser kestrels and Lanner falcons in the more remote rocky 
outcrops, and secretary bird, white-bellied korhaan and yellow-throated sandgrouse 
periodically on the plains. 
 
Although most of the larger mammals that occurred here naturally disappeared due 
to human influence, 85 species are still expected to occur in the area, of which 31% 
are anticipated to be found in the rocky outcrop biotope. This high diversity in the 
rocky habitat might be attributed to the abundance of good habitat in the biotope, and 
the fact that the inhabitants of the area do not yet utilize it extensively. 
 
Nineteen different mammals or signs of mammal species were observed during the 
survey, indicating that there are still a number of these larger creatures present. 
Therefore the potential of protecting some of these areas is essential to establish a 
assemblage of the local species to the benefit of all the inhabitants of the area.   
 
Of the 12 Red Data mammal species expected to be found in the area, 5 species are 
bats and two can be classified as small mammal species: hedgehog and Makwassie 
musk shrew.  The honey badger, African wild cat, pangolin, brown hyaena, serval 
and the spotted-necked otter are larger and more conspicuous mammals that might 
be more vulnerable to persecution by hunting and foraging dogs than any other 
threat. Since the habitat is available it would be wise to put some of the area aside 
for the conservation of these threatened species. 
 
Evaluating all the data (Table 14), it is evident that the Low Closed Woodland on 
rocky outcrops is the most diverse biotope in the mining lease area. With a 100 
species of animals that prefer it as optimal habitat (nearly a quarter of all the species 
in the study area), a further 121 species may visit the area to forage. Of these, 42 
species only occur in this biotope and will perish should this area loose its integrity as 
a viable habitat. Furthermore, there is potential habitat for 8 Red Data species in this 
rocky environment. 
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The riparian zone and aquatic habitats of the riverine biotope are second in line 
regarding the diversity of fauna in the area. Some 72 animal species choose this 
biotope as prime habitat (of which 5 species are Red-listed) and altogether 159 
species may use this area as permanent or temporary habitation. Of these, 27 
species only survive because of the riverine habitat and will disappear should the 
rivers dry up or become polluted, and should the riparian bush be removed. 
 
The extensive Low Closed Woodland on black turf soils biotope supply habitat for 60 
species (3 Red Data), and have the potential to accommodate 196 species due to 
the extent of the area and the favorable habitat aspects. This is thus an area with a 
lot of potential to act as buffer should some of the other biotopes be over-utilized by 
human intervention. It is however revealing that no animal is specific to this biotope, 
indicating that most of these animals are generalists and well adapted to a range of 
conditions in the bushveld biome. 
 
The artificial wetlands have 26 birds species restricted to this biotope. Since this is a 
biotope new to the area, it can be assumed that these birds were not present here 
before, or would have only be visiting if there were natural wetlands in the area 
before development. The wetlands have however, now became important habitats for 
migrating birds (Intra African and Palaearctic migrants) and 3 Red Data species 
might periodically visit the dams. 
 
Another habitat created due to human interference is the previous cultivated areas. 
Where this areas start to recover by natural succession, animals tend to recolonize 
the biotope. The secondary low closed woodland is in such a process of succession 
and in its current state it is not a prime habitat for fauna yet (8% of local animals 
prefer this habitat). However it is important due to the fact that 4 Red-listed species 
moved into this biotope and up to 128 species can make use of it as habitat. 
 
It is recommended that apart from all the suggestions in Appendix 6, that if fencing of 
any areas are considered, it should be done with the cooperation of the local 
communities and done in such a way that it incorporates at least one of every 
recognized vegetation type and does not create unsurpassable migration corridors to 
any species. 
 
 Aquatic biodiversity 
 
The following conclusion can be drawn from this assessment:    

� It was evident that the habitat diversity was generally high in the study area.  
As can be expected, the diversity was lower in the seasonal marshes than in 
the Hex River. 

� No red data species are expected to occur or are present within the study 
area. 

� Nine of an expected thirteen indigenous fish species were present in the Hex 
River section of the mine lease area.  Four fish species is expected to occur 
in the seasonal streams.  

� It is expected that the fish species diversity of the mine lease area has been 
reduced by four species, mainly as a result of water quality degradation and 
the presence of migration barriers. 

� The presence of two exotic species (Largemouth bass & Common carp) in 
the mine lease area could have a major negative impact on the natural 
biodiversity of the system. 

� A total aquatic macro-invertebrate diversity of 47 taxa was observed in the 
RPM-R lease area.  Of the 47 taxa in the study area, 32 can be classified as 
being highly tolerant to pollution, while 15 are moderately tolerant to pollution.  
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No taxa with a low tolerance to pollution were observed in the study area, 
which is indicative of some adverse impact. 

� Various human activities in the mine lease area, as well as up- and 
downstream catchments, are responsible for degradation of the aquatic 
ecosystems integrity, and thus biodiversity. 

� The present aquatic biomonitoring programme, together with some alternative 
assessments, could be used as a basis for future aquatic biodiversity 
monitoring of the RPM-R lease area.    

 
It is recommended that the implementation of the management actions as stated in 
the Biodiversity Impact Assessment Tables (Section 6 & 7) and the Biodiversity 
Monitoring Programme (Section 8) should strongly be considered.  
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EXECUTIVE SUMMARY 

 

Anglo American Platinum’s Rustenburg Platinum Mine - Rustenburg Section (RPM-RS) is required to 

provide information on water management at their operations for the period September 2011 to August 

2012 to satisfy the Water Use Licence (Licence 03/A22H/ACGIJ/926) and previous Section 21 Permit 

reporting requirements in terms of the National Water Act, 1998 (Act No 36 of 1998). This report 

details water management information for this period and specifies water management commitments 

for the hydrological year September 2011 to August 2012. 

 

Water User Licence (WUL) 

 

The initial Integrated Water and Waste Management Plan (IWWMP) was submitted to DWAF in 2004 

in support of the water use licence application for Anglo Platinum’s Rustenburg Operations (RPM-RS) 

(SRK Report 317139/2, October 2004) with several engagements and submission of additional 

information. 

 

On 06 March 2012, a Water Use Licence (Licence 03/A22H/ACGIJ/926) in terms of Chapter 4 of the 

National Water Act (Act No 36 of 1998) was issued to the RPM-RS. The following water uses are 

stipulated in the WUL: 

� Section 21(a) of the Act: Taking of water from a water resource, and are subject to the 

conditions as set out in Appendices I and II of the WUL. 

� Section 21(c) of the Act: Impeding or diverting the flow of water in a watercourse and are 

subject to the conditions as set out in Appendices I and III of the WUL. 

� Section 21(g) of the Act: Disposing of waste in manner which may detrimentally impact on 

a water resource, and are subject to the conditions as set out in Appendices I and IV of the 

WUL. 

� Section 21(i) of the Act: Altering the bed, banks, course or characteristics of a 

watercourse, and are subject to the conditions set out in Appendices I and III of the WUL. 

� Section 21(j) of the Act: Removing, discharging or disposing of water found underground, 

and are subject to the conditions set out in Appendices I and V of the WUL. 

 

Following a review of the WUL, several substantive errors were observed and DWA were consulted. A 

WUL amendment request was submitted to DWA in July 2012 
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Water usage  

• The total potable water usage of the entire RPM-RS operations in the 2010/2011 hydrological 

year was 10318.74 Ml and a total of 9872.28 Ml for the 2011/2012 hydrological year. This 

represents a reduction in total potable water usage of 4.3% across the RPM-RS operation and 

is between 34 and 36% of the allowed usage of 28 651 Ml per year.  

• Water quality and other supply issues have prevented optimised use of the treated sewage 

water quota from the Rustenburg Water Services Trust. 

 

Surface water quality: 

 

Surface water quality monitoring conducted during the reporting period (September 2011 to August 

2012) indicates values above the overly stringent targets as specified in the WUL (2012) water 

resource protection quality objectives (Appendix V, Section 5, Table 10).  

 

Groundwater Management: 

 

A Ground Water Management Plan was commissioned during 2005 which consist of the following 

phases: 

 

Phase 1: Baseline assessment of groundwater conditions, data status, monitoring program and 

existing impacts at RPM-RS - Completed. 

 

Phase 2: Drilling, pump testing, surveying and other fieldwork that might be required to fill data gaps or 

supplement shortcomings identified in the Phase 1 assessment - Completed. 

 

Phase 3:  Numerical simulation of groundwater conditions, impacts and containment measures. The 

aim is to provide predictive capability and serve as tool for management decisions.  The setup and 

calibration of the numerical model is to be followed by evaluation of technology options for remediation 

on areas where groundwater impacts have been identified or are on the increase – In progress. 

 

All processes of data gathering, analysis, interpretation, conceptual and numerical modelling design 

and calibration were followed for all the source areas in the entire RPM-RS lease area to understand 

and then stimulate current and expected future impacts on the groundwater regime.  

 

Water management commitments: 

Progress against water management commitments made to August 2008 is summarised in the table 

below. 
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Progress as at August 2012 on commitments of August 2008 

Commitment Status 

RPM-RS COMMITMENTS  

Finalise WULA in consultation with DWA 
Completed, WUL; 2012 (Licence 03/A22H/ACGIJ/926) issued. Due to 
substantive errors in IWUL an amendment application was 
submitted during July 2012. 

Prepare, and present to DWA, an action plan with associated time schedule to 
bring RPM-RS into compliance with Regulation 704 requirements as identified 
through the Effluent Management Plan submitted November 2004. 

Ongoing meetings with DWAF.  
Project in progress. Addressed in the IWWMP 2011 

Waterval Shaft stormwater and effluent controls will be assessed and upgraded. Assessments completed. 

Rehabilitation of historic tar pit/s (finances allowing). 

The tar has been removed to a hazardous waste landfill site. The basic 
assessment and waste license application has been submitted for 
authorization. Pending approval by DEA. Rehabilitation to commence 
following authorization.  

Construct the pipeline to transfer process water from Klipgat Dam to Western 
Limb Tailings Re-treatment Project (WLTR) for re-use. 

Completed. 

Begin implementation of the Groundwater Management Plan during 2005, 
including the development of a conceptual and numerical groundwater flow model 

Phases 1, 2 and 3 completed. Phase 1 of RPM Water Action Plan is 
under way and due for completion in July 2013. 

RBMR COMMITMENTS  

Design for upgrade of RPMCD area to reduce spillage of sodium sulphate to soil.  
Upgrade completed. This includes tar roads and installation of 
additional stormwater control measures. 

Installation of wet scrubber to reduce boiler air emissions. RBMR will use plant 
process water to avoid additional Rand Water use. 

Completed. 

Groundwater model and groundwater remediation. 

Ground water model for RBMR is completed.   
Commissioning of the pilot desalination plant complete. Water 
extraction and treatment ongoing. Current optimization opportunities 
for pilot treatment plant being investigated. 

PMR COMMITMENTS  

PMR: Construct weirs at both outlets from PMR. Completed. 

PMR: Additional evaporator (and possible new effluent dam) to be constructed 
Construction of the new evaporator has been completed. There is no 
plan to construct new effluent dam. Effluent Treatment Plant was 
constructed in order to rehabilitate the existing effluent dams. 
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LIST OF ABBREVIATIONS 

 

ACP  Anglo Platinum Converting Process  

CMA  Catchment Management Agencies 

DWA  Department of Water Affairs  

DWA NW Department of Water Affairs – North West Regional Office 

IWUL  Integrated Water Use Licence 

IWWMP Integrated Water and Waste Management Plan 

PGMs  Platinum Group Metals 

PMR  Precious Metal Refiners  

RBMR  Rustenburg Base Metal Refiners  

RPM – RS Rustenburg Platinum Mines Limited – Rustenburg Section (incorporation mining and 

process functions) 

RRED  Rustenburg Regional Environmental Department (Anglo Platinum) 

WLTR  Western Limb Tailings Re-treatment (Project) 

WUL(A) Water Use Licence / Water Use Licence Application 

WVS  Waterval Smelter 

WARMS Water Use Registering and Licensing 
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ANNUAL WATER REPORT FOR RUSTENBURG PLATINUM MINE - RUSTENBURG SECTION; 

WATERVAL SMELTER; RUSTENBURG BASE METAL REFINERY AND PRECIOUS METAL 

REFINERY (SEPTEMBER 2011 – AUGUST 2012) 

 

 

1 Introduction 

The National Water Act, Act 36 of 1998, provides for the progressive establishment of Catchment 

Management Agencies (CMA) to delegate water resources management to a regional or catchment 

level.  The Department of Water Affairs (DWA) retains a central role in the management of South 

Africa’s Water Resources, and particularly the licensing of water uses and pollution control. In order for 

DWA to fulfil its role it must have the appropriate information and commitment from water users. DWA 

therefore requires that the bulk water users, such as RPM-RS, prepare an annual water report which 

outlines the alignment with requirements set out in water use licences, and demonstrates effective 

water management, particularly with respect to monitoring of water quality and quantity used and/or 

discharged by licenced operations, and pollution control management. This report was prepared to 

meet WUL reporting requirements. 

 

This report provides information on water management at RPM-RS for the period September 2011 to 

August 2012, and information required in the M4 DWA document. The reader is referred to the RPM-

RS Water Use License Application (as the IWWMP) for detailed information relating to RPM-RS 

operations and its’ management of water resources and waste. 

 

RPM-RS is divided into two separate business divisions, namely the Mining Division and the Process 

Division, each of which has a number of operations/business units. All of these are incorporated into 

the same Water Use Licence (Licence 03/A22H/ACGIJ/926) in terms of Chapter 4 of the National 

Water Act (Act No 36 of 1998): 

� Rustenburg Platinum Mines Ltd – Rustenburg Section  RPM-RS 

o Mining Division      

� Bathopele Mine(Waterval-East and Waterval-West Shafts) 

� Siphumelele Mine (I, II, III Shaft) (Turfontein, Brakspruit and Bleskop Shafts) 

� Khomanani Mine (I, II Shaft) (Frank 1 and Frank 2 Shafts) 

� Thembalani Mine (I, II Shaft) (Paardekraal 1 and Paardekraal 2 Shafts) 

� Khuseleka Mine (I, II Shaft) (Townlands and Boschfontein Shafts) 

o Process Division 

� Concentrators and Tailings Storage Facilities 

• Waterval Concentrator and TSF  WVC 

• UG2 Concentrator    UG2 

• Frank Concentrator (not operational) FKC 
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• Paardekraal TSF    PDK 

• Western Limb Tailings Retreatment  WLTR 

• Hoedspruit TSF     HDS  

• Klipfontein Concentrator (not operational)  

• and Tailings Storage Facility (currently being re-mined)   

     KFN 

� Waterval Smelter     WVS 

� Rustenburg Base Metal Refiners   RBMR 

� Precious Metal Refiners     PMR 

 

At the request of DWA, RPM-RS was required to submit an Annual Report, which incorporates 

information and data from all the operation as part of its WUL reporting requirements.  This report 

incorporates data and information from the separate operations of RPM-RS.   

 

In the Water Use Licence (2012) Appendix V, it states that wastewater disposed into pollution control 

dams (Section 3), impact of operations on groundwater resources (Section 5.1) and impact of 

operations on surface water resources (Section 5.2) shall be compliant to certain Water Quality Limits: 

 

1. Quality of Wastewater disposed into Wastewater dams:   

� Applied to the wastewater dams as listed in Section 21(g) water uses, Table 3, Section 2, 

Appendix V, WUL 2012.  

� Measures compliance against Wastewater limits as per Table 4, Section 3, Appendix V, WUL 

2012. 

 

2. Impact of the operations’ activities on the Groundwater: 

� Applied to the groundwater monitoring boreholes as listed in Table 6, Section 4, Appendix V, 

WUL, 2012. 

� Measures compliance against Groundwater quality limits as per Table 9, Section 5, Appendix 

V, WUL, 2012.  

 

3. Impact of the operations’ activities on the Surface water: 

� Applied to the surface water monitoring localities on the rivers and streams in the RPM-RS 

Lease Area.  

� Measures compliance against surface water quality limits as per Table 10, Section 5, Appendix 

V, WUL, 2012.  
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Objectives 

The objective of the Annual Water Report for the period September 2011 to August 2012 is to: 

• outline the water quality aspects for the period; 

• outline the quantities of water used during the period; 

• outline water management initiatives undertaken during the period; 

• identify areas of exceedance in terms of the water license conditions; 

• identify activities required to address the areas of non-compliance, and/or improve overall 

water management and to convert that into commitments. 

• evaluate compliance to the WUL conditions (i.e. determine the practicality of the WUL 

conditions for RS) 

 

2 Plans and Maps 

The following list of maps and plans are included in this report: 

� Locality map, showing RPM-RS location relative to the regional setting.  Figure 3.1(SRK 

Drawing 317139) 

� Map showing watercourses on the mine with their catchments and the mine infrastructure.  

Figure 3.1(SRK Drawing 317139) 

� Map showing waste rock dumps, tailings dams and sewage plants. Figure 3.2 (SRK Drawing 

317139) 
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Figure 3.1: Locality Map 

 
3.1 
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Figure 3.2: Waste Rock Dumps, Tailings Dams and Sewage Plants 

3.2 
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3 Regional setting and local use of water 

 

RPM-RS is located in the North West Province, north-east of the town of Rustenburg. The lease area 

is approximately 130 km2 and includes the farms: Boschfontein 268JQ; Townlands 272JQ; 

Paardekraal 279JQ; Waterval 303JQ and 306JQ; Klipgat 281JQ; Turffontein 302JQ; Klipfontein 

300JQ; Hoedspruit 298JQ and Brakspruit 299JQ.  

 

The Rustenburg Platinum Mine operations straddle a large extent of the Hex River catchment 

(Quaternary catchment A22H) just upstream from the Bospoort Dam in the upper reaches of the 

Crocodile River catchment.  Various continuous, seasonal or event-linked discharges of affected mine- 

or process water takes place into seasonal tributaries of the Hex River, which drains the mining and 

processing areas.  The various tributaries that drain into the Hex River are the Dorp Spruit, Klipfontein 

Spruit, Klipgat Spruit and Paardekraal Spruit.  Operations are also situated in the Wildebeestfontein- 

(draining directly into Bospoort Dam), and the Hoed- and Brak Spruit sub-catchments (in Quaternary 

Catchment A21K draining into the Sterkstroom towards the Crocodile River). The majority of the lease 

area drains to the Hex River upstream of Bospoort Dam via the smaller tributaries.  A small area in the 

east drains to the Sterkstroom upstream of Rooikoppies Dam via the Hoed- and Brakspruit. The 

tributaries of the Hex and Sterkstroom Rivers are generally ephemeral. 

 

Streams should not legitimately be used for domestic use or for livestock watering on the mine 

property. There is however limited use of stream water by several informal settlements without a formal 

water supply, as well as consumption from surface water bodies by livestock belonging to formal and 

informal communities. No commercial-scale irrigation exists between the mine and Bospoort Dam or in 

the Sterkstroom area. Some small-scale irrigation for subsistence farming may be taking place.  

 

There is limited use of groundwater for domestic and agricultural purposes on farms and smallholdings 

along the Hex River. The source is the Hex River valley aquifer and the UG2 pyroxenite aquifer 

(Cheshire, 1999). There is also limited use (type of use not certain) of groundwater in the townships of 

Mfidke (Klipgat sub-catchment), Kwa Photsaneng (Klipgat sub-catchment) and Thekwane (Klipgat  and 

Paardekraal sub-catchments). The source is either the shallow weathered bedrock or deep fractured 

aquifers. Isolated farm users, away from the main river system, use groundwater either from the 

shallow weathered bedrock or deep fracture aquifer. No domestic groundwater use is taking place 

within 1km radius of Hoedspruit tailings dam.  
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4 Monitoring Results and Compliance Assessment 

 

4.1 Rainfall and Evaporation  

Table 7.1 summarises rainfall and evaporation data for Klipfontein weather station (Weather Bureau No. 

511672) and Hoed Spruit Tailings Dam (A-Pan). The data shows that a net water loss prevails in the region 

and that rainfall and evaporation in the region is highly variable. Total rainfall for September 2010 to August 

2011 was 24.95% more than the long term average and for September 2011 to August 2012 it was 23.93 

less than the long-term average. The long term average is the based on the Total Annual Rainfall for the 

period 1928 to 2012. 
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Table 7.1: Monthly rainfall and evaporation at weather station WB 511672. 

Date 

Average Rainfall (mm) Evaporation (mm) 

WB 511672 measured on site 

Monthly Average Total Monthly Total Monthly 
A-Pan 

1928 to 2012 09/2010-08/2011 09/2011-08/2012 

September  14.65 0 0 198.7 

October  57.26 7.75 50 226.6 

November  84.02 88.95 83.9 216.5 

December  119.97 235.62 135.88 233.2 

January  122.83 244.33 81.075 222.1 

February  89.41 64.9 45.5 190.1 

March  77.64 96.6 42.75 185.2 

April  45.41 60.95 47.5 151.6 

May  16.19 6.795 0 132.9 

June  8.23 0 4 114 

July  3.87 0 0 123.5 

August  5.47 0 0 155.1 

Total 644.96 805.89 490.61 2149.9 

 

 

Rustenburg rainfall occurs mainly due to the thunderstorms and heavy showers. The 24-hour storm rainfall 

for various return periods was obtained from Adamson (1981) has been used in previous water control 

design. An updated report on design rainfall depths was undertaken for South Africa by Schmidt and 

Schulze (2000), and indicated lower storm rainfall depths. Table 7.2 below, shows both sets of values. 

 

Table 7.2: 24-hour storm rainfall for various return periods in the Klipfontein catchments 

Source 1:2yr 1:5yr 1:10yr 1:20yr 1:50yr 1:100yr 1:200yr 

Adamson 59 84 104 125 158 185 216 

Schmidt and Schulze 57 77 91 106 127 143 161 
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4.2 Catchment Description 

 

RPM-RS operations are situated in the Hex River (A22H) and Sterkstroom River (A21K) catchments within 

the upper reaches of the Crocodile River catchment.  Natural runoff generated on the majority of the mine’s 

property drains into the Hex River upstream of Bospoort Dam via several small ephemeral streams, namely 

the Dorp Spruit, Wildebeestfontein Spruit, Paardekraal Spruit and Klipgat Spruit.  These streams are dry for 

most of the year.  The Klipfontein Spruit, situated within the Hex River catchment, drains to Naudé Dam 

and has been diverted in the vicinity of the ACP and Waterval Smelter.  Under normal operating and 

weather conditions the Naude Dam does not discharge to the Hex River. But, during the annual period, the 

Naude dam has area has been remodelled with earthworks and it is currently a flow-through system, i.e. 

the dam wall was breached. RPM-RS is in progress of upgrading the Naude Dam; the dam wall will be 

restored, the silt removed and normal flow will be diverted around the dam and only containing the 1:50 and 

1:100 year floods will be contained. In addition, a monitoring scheme is planned whereby the water quality 

of Naude Dam overflow will be measured on a continual basis.  

 

The Hex River is the main regional arterial drainage for the greater Rustenburg area and traverses the 

mine property, flowing in a northerly direction.  The Vaalkop dam is situated downstream of the Bospoort 

Dam on the Hex River and is situated immediately upstream of the Hex River’s confluence with the 

Crocodile River.  The dam is fed from the Roodekopjes dam via an off take canal.  

 

Runoff generated in the vicinity of Siphumelele II Mine: Brakspruit Shaft and the WLTR and Hoedspruit TSF 

complex drains to the Sterkstroom River via the ephemeral Brak Spruit and Hoed Spruit streams.  The 

Sterkstroom River flows to the Roodekopjes dam on the Crocodile River downstream of the Hartebeespoort 

dam. Table 4.3 show the catchments in which the different operations might have an effect on. 

 

Table 4.3: Catchments in which the operations are situated 

Operation Affected Catchment 

Mining Division 

Bathopele Mine Hex River 

Siphumelele I Shaft (Turfontein Shaft) Paardekraal Spruit 

Siphumelele II Shaft (Brakspruit Shaft) Hoed- and Brak Spruit 

Siphumelele III Shaft (Bleskop Shaft) Klipfontein Spruit 

Khomanani  I Shaft (Frank 1 Shaft) Klipgat Spruit 

Khomanani II Shaft (Frank 2 Shaft) Paardekraal Spruit 

Thembalani I Shaft (Paardekraal 1 Shaft) Klipfontein Spruit, Klipgat Spruit, Hex River 

Thembalani II Shaft (Paardekraal 2 Shaft) Paardekraal Spruit 

Khuseleka I Shaft (Townlands Shaft) Dorp Spruit 

Khuseleka II Shaft (Boschfontein Shaft) Wildebeestfontein Spruit 

(Table continues on next page) 
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Process Division 

Waterval Concentrator and TSF Klipfontein Spruit, Klipgat Spruit 

UG2 Concentrator Klipfontein Spruit 

Frank Concentrator Klipfontein Spruit, Klipgat Spruit 

Paardekraal TSF Paardekraal Spruit, Klipgat Spruit, Hex River 

Western Limb Tailings Retreatment  Hoed- and Brak Spruit 

Hoedspruit TSF Hoed- and Brak Spruit 

Klipfontein Concentrator and TSF Klipfontein Spruit 

Waterval Smelter Klipfontein Spruit 

Rustenburg Base Metal Refiners Klipfontein Spruit 

Precious Metal Refiners Klipfontein Spruit 
 

5 Groundwater 

 

Three distributed components of the groundwater system have been identified, of which all three have been 

affected to some extent.  These form part of the lower part of the Main Zone and the Critical Zone of the 

Layered Bushveld Igneous complex. 

 

Detailed hydrogeological investigations within the mine lease area have been undertaken at the Smelter, 

RBMR and PMR since 1996, in the Waterval UG2 project area in 2001 and in the WLTR tailings dam and 

return water dam area in March 2002.  Information from these investigations and drilling in the larger lease 

area indicates that the groundwater systems throughout the lease area are similar to those in the Smelter, 

RBMR and PMR areas. The nature of the groundwater in the Waterval UG2 project area is slightly different 

to that of most of the lease area because of the close proximity of the Hex River and localised geological 

environment.  

 

Groundwater investigations have included borehole census of the area, geological, structural and 

geomorphological mapping, percussion drilling (geological and hydrogeological logging), geophysical 

investigations, aquifer testing and especially hydrogeochemistry. 

 

- Clean Stream Groundwater Services (now Groundwater Complete CC) was appointed by RPM-

RS to conduct groundwater studies from 2005 to the present.  The decision was taken to 

combine and reinterpret all available geohydrological information and use knowledge gained to 

construct a groundwater management plan.   

      

5.1  Aquifer types and characteristics  

The three aquifer types identified in the RPM-RS lease area are listed and briefly characterized in Table 9.1 

below. Apart from the floodplain alluvial type aquifers and the deep aquifer system, the remaining aquifers 

identified are collectively regarded as shallow bedrock aquifers in the weathered zone.  In terms of the 

Parsons aquifer classification system the aquifers in the mine lease area are minor or non-aquifers. 
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Table 9.1: Types and characteristics of groundwater systems in the mine lease area 

Type of aquifer Main characteristics 

Shallow 

groundwater 

systems 

Floodplain 

alluvial 

aquifers 

Restricted to alluvium along the Hex River. Groundwater quality is 

generally good, water levels between 1 and 10 mbs, yields of up to  

10 l/s.  

Shallow 

bedrock 

aquifers 

Developed in transmissive fractures and grains in shallow weathered 

zone.  Occur most widespread over the lease area in the weathered 

zone within 25 mbs.  Rest water levels 3-20 mbs, qualities generally 

good (TDS of 450) but can be poor where compartments occur.  

Yields between 0 to 4 l/s with a mean around 0.3 l/s. 

Deep aquifer system 

Very heterogeneous, developed in transmissive fractured in the solid 

bedrock at depths of more than 50 mbs. Rest water levels deeper 

than 30mbs, qualities generally poor with salinity often in excess of 

2000 mg/l TDS. 

 

5.2  Groundwater users 

Groundwater users at and downstream of the mine lease area have been identified and are outlined below. 

� Domestic and limited agricultural use on farm smallholdings along the Hex River takes place.  The 

source is the Hex River valley aquifer and the UG2 pyroxenite aquifer.   

� Historical use (domestic, livestock, gardens) of groundwater in the townships of Mfidke (Klipgat sub-

catchment), Kwa Photsaneng (Klipgat sub-catchment) and Thekwane (Klipgat and Paardekraal 

sub-catchments) was recorded but studies in Mfidike and Thekwane during 2007 could not locate 

any active groundwater use.  The source was the shallow weathered bedrock aquifer.  The 

communities indicated that only municipal water is currently utilised.   

 

5.3  Groundwater Management Plan 

At the request of the Rustenburg Regional Environmental Department of RPM-RS, Aquatico Scientific and 

Groundwater Complete embarked on a mission to construct a comprehensive Groundwater Management 

Plan for the entire RPM-RS lease area.  As RPM-RS consist of a very diversified operation of shafts, 

tailings dams, smelters and refineries over a large surface area, a very good understanding of the entire 

groundwater regime and all related impacts and interactions are required before a successful Groundwater 

Management Plan could be produced.   

 

In order to arrive at an encompassing groundwater management plan, a multi-phased approach was 

followed.  The phases can be summarized as follows: 

� Conduct a baseline assessment of groundwater conditions, data status, monitoring program and 

existing impacts at RPM-RS. Completed.   

� Do an impact/risk rating of the major sources of groundwater impact in the RPM-RS lease area to 

focus further studies. Completed.  
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� Conduct drilling, pump testing, surveying and other field work necessary to fill data gaps or 

supplement shortcomings identified in the baseline assessment. Completed.   

� Do numerical simulation of groundwater conditions, impacts, containment measures etc in order to 

provide predictive capability and serve as tool for management decisions.  The setup and 

calibration of the numerical model is to be followed by evaluation of technology options for 

remediation on areas where groundwater impacts have been identified or are on the increase.  The 

modeling is to be prioritized according to the risk rating of source areas. In progress. 

� Conduct pilot testing of the best option identified during the numerical modeling exercise and roll 

out to other areas if results are positive. 

� Update and finalize the groundwater monitoring protocol for the entire lease area based on results 

of all the foregoing studies and available monitoring points.        

 

Though the phases are indicated above, the process is an iterative one that will not run through and be 

completed – updates, improvement of interpretation and addition of new data will be ongoing.  At his stage, 

a first iteration of the process has been completed and the groundwater monitoring protocol has been 

updated.  The pilot testing program of remediation is planned for the RBMR but water balance problems 

have prevented kick-off of the abstraction.   

 

The RPM-RS lease area was covered by four different numerical model grids to enable a sufficient degree 

of grid refinement for more detailed simulation of impacts. The four model grids were constructed to cover 

all the main source areas while still having an adequate level of grid refinement for detailed impact 

simulation. The model grids overlap in some areas where they had to be extended to avoid errors as a 

result of model boundary interference. The steady state simulations have been done for all four the models 

but model calibration has not yet been completed as the source depositional and closure history has not yet 

been completed as model input.  Model calibrations were completed in 2012 as far as information could be 

obtained and the models are usable to assess remediation scenarios. 

 

All the knowledge (including the numerical models) from the above studies is currently applied to the 

groundwater portion of the RPM Water Action Plan (WAP). Phase 1 of the RPM WAP is due for completion 

in July 2013.    

 

5.4 Groundwater Monitoring Program 

The groundwater monitoring program was re-evaluated during 2007.  A total of 50 boreholes were drilled to 

fill information gaps especially at the shaft and tailings areas.  Existing boreholes were re-surveyed and the 

status of all old boreholes determined.  A new monitoring program was compiled that includes a total of 180 

boreholes that will be measured on a quarterly basis. The groundwater monitoring program is again due for 

review in the new hydrological year and new boreholes will be drilled if and where required to fill gaps. 

Presented below are Locality Assessment Reports for each Groundwater Monitoring Locality at RPM-RS. 
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6 Surface Water Quality 

Surface water monitoring is done by Aquatico Scientific and all maps and tables for the purposes of this 

report were supplied by Aquatico. 

 

Various activities of an anthropogenic nature take place in South Africa’s riverine environments. As 

custodian of the natural water resources, it is an integral function of the DWA regulatory system to manage 

the effects of these activities on the country’s water resources. 
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LOCALITY ASSESSMENT REPORTS FOR THE SURFACE WATER RESOURCES IN THE RPM-RS LEASE AREA FOR THE PERIOD 

SEPTEMBER 2011 TO AUGUST 2012. 

 

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct  2011 Y High Clear Hardness Very Hard

Dec 2011 Y Low Clear Salts Very High

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 Y Low Clear M acro M etals Very High

M ar 2012 Y Low Clear M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological -

Jul 2012 Y Low Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y High Brown pH Neutral

Oct  2011 Y M edium Clear Hardness Very Hard

Dec 2011 Y High Clear Salts High

Jan 2012 Y High Clear Nutrients Elevated

Feb 2012 Y Low M uddy M acro M etals High

M ar 2012 Y Low Clear M icro M etals Low

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 Y M edium Clear Bacteriological -

Jul 2012 Y Low Clear Soap, Oil, Grease -

    LOCALITY ASSESSMENT REPORT: HOEDSPRUIT AND BRAKSPRUIT

LOCALITY

  Hoed Spruit  at  border of lease area

  K103

  River or st ream

LOCALITY DESCRIPTION

  Hoed Spruit  at  border of lease area

LOCALITY STATUS AVERAGE WATER QUALITY 

DESCRIPTION

  River or st ream

  S-25.6713 E27.4316

  S-25.6948 E27.4318

LOCALITY

  Brakspruit  at lease boundary

  K104

SANS 241-1:2011 Drinking Water Limits

    Applicable guideline/permit condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Cat t le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Cat t le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, Mn

EC, TDS cal, Na, Cl, SO₄, NO₃-N

TDS cal

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, Mn

EC, NO₃-N

NO₃-N

EC, Na, Cl

LOCALITY DESCRIPTION

  Brakspruit  at  lease boundary

    Applicable guideline/permit condit ions

RPM  WUL Resource

Jun 2012

Aug 2012

Y

Y

Y

Y

Y

Y

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

M edium

M edium

Low

Low

Very low

Clear

Clear

Clear

Clear

Clear

Clear

M edium

Turbidity (NTU)

Suspended Solids

Very Saline

-

-

Saline

-

-

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Low Clear pH Neutral

Oct 2011 N Dry Hardness Very Hard

Dec 2011 N No f low Dry Salts Elevated

Jan 2012 N No f low Stagnant Nutrients Elevated

Feb 2012 N Dry M acro M etals Elevated

M ar 2012 N Dry M icro M etals Low

Apr 2012 N No f low Stagnant Trace M etals Low

M ay 2012 N Dry Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 N Dry pH Neutral

Oct 2011 N Dry Hardness Very Hard

Dec 2011 N Dry Salts High

Jan 2012 N Dry Nutrients Elevated

Feb 2012 N Dry M acro M etals High

M ar 2012 N Dry M icro M etals Low

Apr 2012 N Dry Trace M etals Low

M ay 2012 N Very low Stagnant Bacteriological Elevated

Jul 2012 N No Flow Stagnant Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y High Clear pH Alkaline

Oct 2011 Y High Clear Hardness Very Hard

Dec 2011 Y M edium Clear Salts Very High

Jan 2012 Y High Clear Nutrients Elevated

Feb 2012 Y High Clear M acro M etals High

M ar 2012 Y M edium Clear M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Y M edium Clear Bacteriological Elevated

Jul 2012 Y M edium Clear Soap, Oil, Grease -

AVERAGE WATER QUALITY 

DESCRIPTION

  Klipfonteinspruit  at  culvert  on east  side of  tar road above Klipfontein Road

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUSLOCALITY
  Klipfonteinspruit  at  culvert  on east  side of  tar road 

above Klipfontein Road

LOCALITY DESCRIPTION

  Klipfonteinspruit  downstream of Klipfontein Concentrator Complex

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  K007

  Dam

    LOCALITY ASSESSMENT REPORT: KLIPFONTEIN SPRUIT

LOCALITY
  Klipfonteinspruit  downstream of Klipfontein 

Concentrator Complex

  K110

  River or stream

  K058

  River or stream

LOCALITY

  Klipfontein Dam

RPM  WUL Resource

  S-25.699 E27.3697

  S-25.6947 E27.3684

  S-25.6929 E27.3576

NO₃-N

pH, EC, Na, Cl, SAR

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Klipfontein Dam

    Applicable guideline/permit  condit ions

NO₃-N

EC, Na, Cl

  Exceedance of  applicable guideline/permit  

condit ions

pH, EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, 

M n

EC, TDS cal, Na, Cl, SO₄, NO₃-N, NH₄-NSANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, Mn

EC, TDS cal, Na, Cl, SO₄, NO₃-N, NH₄-N

TDS cal, SO₄

pH, EC, Na, Cl, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N

Low

No f low

Low

Very low

Aug 2012

Y

N

N

N

Y

Y

Y

Y

Y

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

Jun 2012

M edium

M edium

M edium

Clear

Dry

Dry

Dry

Clear

Clear

Clear

Clear

Clear -

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

Extremely Saline

-

-

Saline

-

-

Saline

-
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Very low Clear pH Neutral

Oct 2011 Y Very low Clear Hardness Very Hard

Dec 2011 Y M edium Clear Salts Elevated

Jan 2012 Y Low Clear Nutrients High

Feb 2012 N Dry M acro M etals Elevated

M ar 2012 N Dry M icro M etals High

Apr 2012 N Stagnant Trace M etals Low

M ay 2012 N Dry Bacteriological Elevated

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Very low Clear pH Neutral

Oct 2011 Y Very low Almost stagnant Hardness Very Hard

Dec 2011 Y M edium Clear Salts Very High

Jan 2012 Y Low Clear Nutrients M oderate

Feb 2012 N Dry M acro M etals Very High

M ar 2012 N Dry M icro M etals High

Apr 2012 N No f low Stagnant Trace M etals Low

M ay 2012 Y M edium Clear Bacteriological -

Jul 2012 N No f low Stagnant Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Very low Clear pH Slightly Alkaline

Oct 2011 N Stagnant Hardness Very Hard

Dec 2011 Y Very low Clear Salts Very High

Jan 2012 Y Low Clear Nutrients High

Feb 2012 Y M edium Clear M acro M etals Very High

M ar 2012 N Dry M icro M etals High

Apr 2012 Y Very low Clear Trace M etals Low

M ay 2012 N Dry Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

  S-25.6907 E27.3527

LOCALITY

  Klipfonteinspruit  at  PM R Bridge

  K008

  River or stream

LOCALITY

  Klipfonteinspruit , downstream of K009

  K010

  River or stream

  S-25.6884 E27.3503

  S-25.6872 E27.3493

  River or stream

LOCALITY

  Klipfonteinspruit  downstream of PM R

  K099

RPM  WUL Resource

LOCALITY DESCRIPTION

  Klipfonteinspruit  at  PM R Bridge

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Klipfonteinspruit , downstream of K009

TDS cal

pH, EC, Na, Cl, M n, SAR

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Klipfonteinspruit  downstream of PM R

    Applicable guideline/permit  condit ions

EC, TDS cal, Na, Cl, SO₄, Mn

TDS cal

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, Mn

EC, TDS cal, Na, Cl, SO₄, MnSANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, Mn

EC, TDS cal, Na, Cl, SO₄, Mn

TDS cal, SO₄

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, Mn

Jun 2012

Aug 2012

LOCALITY STATUS

M edium

No f low

M edium

Very low

No f low

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

Y

N

N

Y

Y

N

Clear

Dry

Dry

Nov 2011

Jun 2012

Aug 2012

Y

N

N

AVERAGE WATER QUALITY 

DESCRIPTION

M edium

No f low

Clear

Dry

Dry

Clear

Clear

No flow

-

-

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

Salinity

Turbidity (NTU)

Suspended Solids

Very Saline

-

-

Very Saline

-

-

Very Saline
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 N Dry pH -

Oct 2011 N Dry Hardness -

Dec 2011 N Dry Salts -

Jan 2012 N Dry Nutrients -

Feb 2012 N Dry M acro M etals -

M ar 2012 N Dry M icro M etals -

Apr 2012 N Dry Trace M etals -

M ay 2012 N Dry Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 N Stagnant pH -

Oct 2011 N Dry Hardness -

Dec 2011 N Dry Salts -

Jan 2012 N Dry Nutrients -

Feb 2012 N Dry M acro M etals -

M ar 2012 N Dry M icro M etals -

Apr 2012 Y Low Clear Trace M etals -

M ay 2012 N Dry Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 N Stagnant pH -

Oct 2011 N Dry Hardness -

Dec 2011 N Dry Salts -

Jan 2012 N Dry Nutrients -

Feb 2012 N Dry M acro M etals -

M ar 2012 N Dry M icro M etals -

Apr 2012 Y Low Clear Trace M etals -

M ay 2012 N Dry Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

  S-25.6812 E27.3405

LOCALITY
  Klipfonteinspruit  between PM R and RBM R on old 

road to magazine

  K012

  River or stream

LOCALITY
  150 metres up f rom intersection of  Klipfonteinspruit  

and rail line

  K015

  River or stream

  S-25.6802 E27.3346

  S-25.6795 E27.3344

  River or stream

LOCALITY
  Intersect ion of  Klipfonteinspruit  and rail line bridge 

(south side)

  K014

RPM  WUL Resource

LOCALITY DESCRIPTION

  Klipfonteinspruit  between PM R and RBM R on old road to magazine

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  150 metres up f rom intersection of  Klipfonteinspruit  and rail line

EC, Na, Cl, M n, SAR

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Intersect ion of Klipfonteinspruit  and rail line bridge (south side)

    Applicable guideline/permit  condit ions

EC, TDS cal, Na, Cl, M n

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

EC, TDS cal, Na, Cl, NH₄-N, MnSANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

Jun 2012

Aug 2012

LOCALITY STATUS

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

N

N

N

N

N

N

Dry

Dry

Dry

Nov 2011

Jun 2012

Aug 2012

N

N

N

AVERAGE WATER QUALITY 

DESCRIPTION

Dry

Dry

Dry

Dry

Dry

Dry

-

-

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

Salinity

Turbidity (NTU)

Suspended Solids

-

-

-

-

-

-

-
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 N Dry pH -

Oct 2011 N Dry Hardness -

Dec 2011 N Dry Salts -

Jan 2012 N Dry Nutrients -

Feb 2012 N Dry M acro M etals -

M ar 2012 N Dry M icro M etals -

Apr 2012 N Dry Trace M etals -

M ay 2012 N Dry Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Very low Clear pH Neutral

Oct 2011 Y Ver low Clear Hardness Very Hard

Dec 2011 Y Low Clear Salts High

Jan 2012 Y Low Stagnant Nutrients Low

Feb 2012 Y Low Clear M acro M etals M oderate

M ar 2012 Y Low Clear M icro M etals High

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 Y Low Turbid Bacteriological Elevated

Jul 2012 Y Low Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Very low Clear pH Neutral

Oct 2011 Y M edium Clear Hardness Very Hard

Dec 2011 Y Low Clear Salts M oderate

Jan 2012 Y Low Clear Nutrients Very High

Feb 2012 Y Low Clear M acro M etals M oderate

M ar 2012 Y M edium Clear M icro M etals M oderate

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological Elevated

Jul 2012 Y Low Clear Soap, Oil, Grease -

LOCALITY

  Klipfonteinspruit at  base of  RBM R dump

  K023

  River or stream

LOCALITY DESCRIPTION

  Klipfonteinspruit  at  base of  RBM R dump

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

  S-25.6788 E27.3315

Dry

Dry

Dry

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

N

N

N

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

-

-

-

LOCALITY LOCALITY DESCRIPTION LOCALITY STATUS AVERAGE WATER QUALITY 

DESCRIPTION  Klipfonteinspruit  af ter confluence of  RBM R west 

ditch system at  Waterval smelter bridge

  Klipfonteinspruit  af ter conf luence of RBM R west ditch system at Waterval smelter bridge  K028

  River or stream

Jun 2012 Y M edium Green algae

    Applicable guideline/permit  condit ions
  Exceedance of  applicable guideline/permit  

condit ions

Nov 2011 Y Low

RPM  WUL Resource EC, Thard, Ca, M g, Na, Cl, SO₄, F, PO₄-P, Mn

SANS 241-1:2011 Drinking Water Limits EC, F, M n

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

Clear Suspended Solids -

Black Salinity Saline

Turbidity (NTU) -

  S-25.6779 E27.3251
DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield
EC, Na, Cl, M n, SAR

Aug 2012 Y Low

LOCALITY LOCALITY DESCRIPTION LOCALITY STATUS AVERAGE WATER QUALITY 

DESCRIPTION  Klipfonteinspruit  at  stormwater discharge f rom 

Waterval smelter and concentrator 

  Klipfonteinspruit  at  stormwater discharge f rom Waterval smelter and concentrator   K063

  River or stream

Jun 2012 Y Low Clear

    Applicable guideline/permit  condit ions
  Exceedance of  applicable guideline/permit  

condit ions

Nov 2011 Y M edium

RPM  WUL Resource EC, Thard, Ca, M g, Na, Cl, SO₄, F, NO₃-N, PO₄-P, Mn

SANS 241-1:2011 Drinking Water Limits M n

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

Slight ly Turbid Suspended Solids -

Clear Salinity M oderately Saline

Turbidity (NTU) -

  S-25.6774 E27.3223
DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield
EC, Na, Cl, M n, SAR

Aug 2012 Y Low
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Low Clear pH Neutral

Oct 2011 Y M edium Clear Hardness Very Hard

Dec 2011 Y Low Clear Salts M oderate

Jan 2012 Y Low Clear Nutrients Very High

Feb 2012 Y Low Clear M acro M etals M oderate

M ar 2012 Y Low Clear M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological Elevated

Jul 2012 Y Low Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Low Clear pH Neutral

Oct 2011 Y M edium Clear Hardness Very Hard

Dec 2011 Y Low Clear Salts High

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 Y M edium Clear M acro M etals M oderate

M ar 2012 Y M edium Brown M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological -

Jul 2012 Y Low Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M ediun Clear pH Neutral

Oct 2011 Y Very low Clear Hardness Very Hard

Dec 2011 Y Low Clear Salts High

Jan 2012 Y Low Clear Nutrients High

Feb 2012 Y Low Clear M acro M etals High

M ar 2012 Y Low Clear M icro M etals Low

Apr 2012 Y M ediun Clear Trace M etals Low

M ay 2012 Y Low Turbid Bacteriological -

Jul 2012 Y Low Clear Soap, Oil, Grease -  S-25.6699 E27.2985

LOCALITY

  Klipfonteinspruit downstream of UG2 Concentrator

  K112

LOCALITY
  Weir downstream of UG2 concentrator on 

Klipfonteinspruit

  K061

  S-25.6756 E27.3128

EC, Na, Cl, M n, SAR

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Klipfonteinspruit  downstream of UG2 Concentrator

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

NO₃-N, NH₄-N

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Weir downstream of UG2 concentrator on Klipfonteinspruit

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Clear

Clear

Nov 2011

Jun 2012

Aug 2012

M edium

Low

Low

M ediun

Low

Y

Y

Y

N

Y

Y

Turbidity (NTU)

Suspended Solids

Slight ly Turbid

Dry

Clear

Clear

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

-

-

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Clear

Clear

Clear

Turbidity (NTU)

Suspended Solids

M oderately Saline

-

-

M edium

Saline

-

-

Saline

Low
EC, Na, Cl, SAR

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

Y

Y

Y

M edium

LOCALITY DESCRIPTION

  Klipfonteinspruit  downstream of Waterval Smelter

    Applicable guideline/permit  condit ions

RPM  WUL Resource

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, F, NO₃-N, NH₄-N, PO₄-

P, M n

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, F, NO₃-N, PO₄-P, Mn

EC, TDS cal, Na, Cl

  S-25.6766 E27.3171

  River or stream

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, PO₄-P, Mn

LOCALITY

  Klipfonteinspruit  downstream of Waterval Smelter

  K032

  River or stream

  River or stream

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 N Stagnant Hardness Very Hard

Dec 2011 N Stagnant Salts High

Jan 2012 Y Low Clear Nutrients Low

Feb 2012 Y M edium Clear M acro M etals High

M ar 2012 N Dry M icro M etals Low

Apr 2012 Y Very low Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological -

Jul 2012 Y Low Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 N Dry pH Slightly Alkaline

Oct 2011 N Dry Hardness Very Hard

Dec 2011 N Dry Salts High

Jan 2012 Nutrients Low

Feb 2012 M acro M etals High

M ar 2012 M icro M etals Low

Apr 2012 Trace M etals Low

M ay 2012 Bacteriological Elevated

Jul 2012 Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Low Clear pH Slightly Alkaline

Oct 2011 N Dry Hardness Very Hard

Dec 2011 N Dry Salts High

Jan 2012 Y Low Clear Nutrients Very High

Feb 2012 Y Very low Clear M acro M etals High

M ar 2012 N Dry M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 N Dry Bacteriological Elevated

Jul 2012 Y Low Clear Soap, Oil, Grease -

  River or stream

LOCALITY

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

  Klipfonteinspruit  downstream of Thembalani I Shaft (Paardekraal I Shaft) before conf luence with 

Hex River

    Applicable guideline/permit  condit ions

RPM  WUL Resource

pH, EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, PO₄-P

EC, TDS cal, Na, Cl

pH, EC, Na, Cl, SAR

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

Y

Y

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY
  Klipfonteinspruit  downstream of Thembalani I Shaft  

(Paardekraal I Shaft) before conf luence with Hex River

  K057

Nov 2011

Jun 2012

Aug 2012

EC, TDS cal, Na, Cl

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

N

Y

Very low

Low

Dry

Clear

Dry

Clear

Clear

DAM  DEM OLISHED

N Salinity

Turbidity (NTU)

Suspended Solids

Saline

-

-

Saline

-

-

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

Saline

-

-

AVERAGE WATER QUALITY 

DESCRIPTION

AVERAGE WATER QUALITY 

DESCRIPTION

Low

Low

Dry

Clear

Slight ly Turbid

LOCALITY STATUS

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

N

Y

Y

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, PO₄-P, Mn

EC, TDS cal, Na, Cl

EC, Na, Cl, M n, SAR

LOCALITY DESCRIPTION

  Klipfonteinspruit  upstream of Thembalani I Shaft  (Paardekraal I Shaft)

    Applicable guideline/permit  condit ions

RPM  WUL Resource

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, PO₄-P, Mn

LOCALITY DESCRIPTION

  old Naude Dam basin

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

LOCALITY
  Klipfonteinspruit  upstream of Thembalani I Shaft 

(Paardekraal I Shaft)

  K080A

  River or stream

  S-25.6579 E27.2965

  S-25.6518 E27.2914

  S-25.6501 E27.2923

  old Naude Dam basin

  K037

  Dam
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y M edium Clear Hardness Very Hard

Dec 2011 Y Low Clear Salts Very High

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 N Dry M acro M etals Very High

M ar 2012 N Dry M icro M etals Low

Apr 2012 N M edium Clear Trace M etals Low

M ay 2012 Y M edium Clear Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y M edium Clear Hardness Very Hard

Dec 2011 Y Low Clear Salts Elevated

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 N Dry M acro M etals Elevated

M ar 2012 N Dry M icro M etals High

Apr 2012 N No f low Stagnant Trace M etals Low

M ay 2012 Y M edium Turbid Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y M edium Clear Hardness Very Hard

Dec 2011 Y Low Clear Salts High

Jan 2012 N Dry Nutrients Elevated

Feb 2012 N Dry M acro M etals High

M ar 2012 N Dry M icro M etals Low

Apr 2012 Y Very low Clear Trace M etals Low

M ay 2012 Y M edium Clear Bacteriological -

Jul 2012 N No f low Stagnant Soap, Oil, Grease -

AVERAGE WATER QUALITY 

DESCRIPTION

    LOCALITY ASSESSMENT REPORT: KLIPGAT SPRUIT

LOCALITY
  Klipgatspruit  downstream of Khomanani I Shaft  (Frank 

1 Shaft) ef f luent but  upstream of Frank Concentrator 

  K114

  River or stream

LOCALITY
  Klipgatspruit , downstream of Frank concentrator and 

Khomanani I Shaft  (Frank I Shaft)

LOCALITY DESCRIPTION

  Klipgatspruit downstream of Khomanani I Shaft  (Frank 1 Shaft) ef f luent but  upstream of Frank 

Concentrator discharge point

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Klipgatspruit, downstream of Frank concentrator and Khomanani I Shaft (Frank I Shaft)

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

  Klipgatspruit, downstream of Entabeni Hostel at  Khomanani I Shaft (Frank I Shaft)

    Applicable guideline/permit  condit ions

RPM  WUL Resource

  S-25.6652 E27.3309

  S-25.6627 E27.3274

  S-25.6597 E27.3244

  K115

  River or stream

LOCALITY
  Klipgatspruit , downstream of Entabeni Hostel at 

Khomanani I Shaft  (Frank I Shaft)

  K136

  River or stream

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, Mn

EC, TDS cal, Na, Cl, SO₄, NO₃-N, NH₄-N

TDS cal

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, Mn

EC, TDS cal, Na, Cl, SO₄, NO₃-N, NH₄-N, Mn

TDS cal, SO₄

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

EC, TDS cal, Na, Cl, NO₃-N, NH₄-N

EC, Na, Cl, M n, SAR

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

Y

Y

Y

Y

Y

N

Y

Y

Y

Low

Low

Low

M edium

Low

No f low

Low

Very low

Low

Clear

Oily

Clear

Clear

Clear

Dry

Clear

Clear

Slight ly Turbid

Turbidity (NTU)

Suspended Solids

Very Saline

-

-

Very Saline

-

-

Saline

-

-

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 N Dry pH -

Oct 2011 N Stagnant Hardness -

Dec 2011 N Dry Salts -

Jan 2012 N Dry Nutrients -

Feb 2012 N Dry M acro M etals -

M ar 2012 N Dry M icro M etals -

Apr 2012 N Dry Trace M etals -

M ay 2012 N Dry Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

LOCALITY

  Klipgatspruit  before conf luence with the Hex River

  K079

  River or stream

  S-25.6321 E27.2953

LOCALITY DESCRIPTION

  Klipgatspruit before conf luence with the Hex River

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

N

N

N

Dry

Dry

Dry

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

-

-

-

Date Sampled
Flow /Lev

el
Observations

Sep 2011 pH Slightly Alkaline

Oct 2011 N No f low Stagnant Hardness Very Hard

Dec 2011 Salts Low

Jan 2012 N Dry Nutrients High

Feb 2012 M acro M etals Low

M ar 2012 M icro M etals M oderate

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Bacteriological -

Jul 2012 Y Low Turbid Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 pH Alkaline

Oct 2011 Y Very low Clear Hardness Very Hard

Dec 2011 Salts M oderate

Jan 2012 N Dry Nutrients High

Feb 2012 M acro M etals Low

M ar 2012 M icro M etals Low

Apr 2012 N Dry Trace M etals Low

M ay 2012 Bacteriological -

Jul 2012 Y Low Clear Soap, Oil, Grease -

    LOCALITY ASSESSMENT REPORT: WILDEBEES SPRUIT

LOCALITY
  Stream No. 1 on Boschfontein Road towards 

Wildebeestfonteinspruit

  K093

  River or stream

LOCALITY DESCRIPTION

  Stream No. 1 on Boschfontein Road towards Wildebeestfonteinspruit

LOCALITY STATUS AVERAGE WATER QUALITY 

DESCRIPTION

Quarterly Sampling

  River or stream

  S-25.6252 E27.23

  S-25.6198 E27.2253

LOCALITY
  Stream No. 2 on Boschfontein Road towards 

Wildebeestfonteinspruit

  K094

SANS 241-1:2011 Drinking Water Limits

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NH₄-N, PO₄-P, Mn

NH₄-N, Mn

pH, EC, M n

  Exceedance of  applicable guideline/permit  

condit ions

pH, EC, Thard, Ca, M g, Na, Cl, SO₄, F, NO₃-N, NH₄-N, 

PO₄-P

NH₄-N

pH, EC, Cl

LOCALITY DESCRIPTION

  Stream No. 2 on Boschfontein Road towards Wildebeestfonteinspruit

    Applicable guideline/permit  condit ions

RPM  WUL Resource

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011
Quarterly Sampling

Quarterly Sampling

Quarterly Sampling
Jun 2012

Aug 2012 Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Turbidity (NTU)

Suspended Solids

M oderately Saline

-

-

M oderately Saline

-

-

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 pH Neutral

Oct 2011 N Dry Hardness Very Hard

Dec 2011 Salts Very High

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 M acro M etals Elevated

M ar 2012 M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Green pH Neutral

Oct 2011 Y M edium Brown Hardness Very Hard

Dec 2011 Y Low Clear Salts Very High

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 Y M edium Clear M acro M etals High

M ar 2012 N Dry M icro M etals M oderate

Apr 2012 N Dry Trace M etals Low

M ay 2012 N Dry Bacteriological Elevated

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Green pH Neutral

Oct 2011 Y M edium Brown, M alodorous Hardness Hard

Dec 2011 Y Low Clear Salts M oderate

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 Y M edium Clear M acro M etals M oderate

M ar 2012 N Dry M icro M etals High

Apr 2012 N Dry Trace M etals Low

M ay 2012 Y M edium Clear Bacteriological Elevated

Jul 2012 Y Low Clear Soap, Oil, Grease -

Aug 2012

LOCALITY STATUS

AVERAGE WATER QUALITY 

DESCRIPTION

  K120

  River or stream

    LOCALITY ASSESSMENT REPORT: PAARDEKRAAL SPRUIT

LOCALITY
  Paardekraalspruit, downstream of Siphumelele I Shaft  

(Turffontein Shaft) at  tar road bridge

  K055

  River or stream

LOCALITY
  Paardekraalspruit  upstream of Thekwane sewage 

works

LOCALITY DESCRIPTION

  Paardekraalspruit , downstream of Siphumelele I Shaft  (Turf fontein Shaft) at tar road bridge

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Paardekraalspruit  upstream of Thekwane sewage works

LOCALITY STATUS

Nov 2011

Jun 2012

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Paardekraalspruit  upstream of Khomanani II Shaft  (Frank 2 Shaft), downstream of Thekwane 

sewage works

    Applicable guideline/permit  condit ions

RPM  WUL Resource

  S-25.6586 E27.3718

  S-25.6439 E27.3553

  S-25.6367 E27.3454

  K119

  River or stream

LOCALITY
  Paardekraalspruit  upstream of Khomanani II Shaft  

(Frank 2 Shaft), downstream of Thekwane sewage 

Low

Low

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, Mn

EC, TDS cal, Cl, NO₃-N

NO₃-N

EC, Na, Cl, M n

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

EC, TDS cal, Cl, NO₃-N, NH₄-N, Mn

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NO₃-N, NH₄-N, Mn

EC, Na, Cl, M n, SAR

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

Salinity

Low

Clear

Clear

Dry

Clear

Clear

Slight ly Turbid

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

Y

Y

N

Y

Y

Y

Low

Low

No f low

Quarterly Sampling  

Quarterly Sampling  

Quarterly Sampling  

Quarterly Sampling  

Quarterly Sampling  

Turbidity (NTU)

Suspended Solids

Saline

-

-

Saline

-

-

M oderately Saline

-

-

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y pH Neutral

Oct 2011 N Dry Hardness Very Hard

Dec 2011 N Dry Salts Elevated

Jan 2012 N Dry Nutrients Elevated

Feb 2012 N Dry M acro M etals Elevated

M ar 2012 N Dry M icro M etals High

Apr 2012 N Dry Trace M etals Low

M ay 2012 N Dry Bacteriological -

Jul 2012 N Dry Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Grey, M alodorous pH Neutral

Oct 2011 Y Low M alodorous Hardness Very Hard

Dec 2011 Y Low Clear Salts Very High

Jan 2012 Y Low Clear Nutrients Very High

Feb 2012 Y Low Sewage M acro M etals Very High

M ar 2012 Y Very low Clear M icro M etals High

Apr 2012 N No f low Stagnant Trace M etals Low

M ay 2012 Y Low Black Bacteriological Elevated

Jul 2012 Y Low Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y Low Grey, M alodorous pH Neutral

Oct 2011 Y Low M alodorous Hardness Very Hard

Dec 2011 Y Very low Clear Salts High

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 Y Low M alodorous M acro M etals M oderate

M ar 2012 Y Very low Clear M icro M etals High

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 Y Very low Clear Bacteriological Elevated

Jul 2012 Y Low Clear Soap, Oil, Grease -

LOCALITY
  Paardekraalspruit  - upstream of Paardekraal Tailings 

Phase 1 Return Water Dam, downstream of Khomanani 

  K121

  River or stream

LOCALITY
  Paardekraalspruit - downstream of Paardekraal Phase 

1 Return Water Dam

  K101

  S-25.6434 E27.3554

  River or stream

LOCALITY
  Paardekraalspruit  downstream of Thembalani II M ine 

(Paardekraal II Shaft) at  tar road to Boitekong

  K082

  River or stream

  S-25.6276 E27.3201

  S-25.6101 E27.3059

  Paardekraalspruit  downstream of Thembalani II M ine (Paardekraal II Shaft) at tar road to 

Boitekong

    Applicable guideline/permit  condit ions

RPM  WUL Resource

LOCALITY DESCRIPTION

  Paardekraalspruit  - upstream of Paardekraal Tailings Phase 1 Return Water Dam, downstream of 

Khomanani II Shaft  (Frank 2 Shaft)

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Paardekraalspruit  - downstream of Paardekraal Phase 1 Return Water Dam

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

EC, TDS cal, Na, Cl, NO₃-N, Mn

TDS cal

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

EC, TDS cal, Na, Cl, SO₄, NH₄-N, Mn

TDS cal

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, F, NH₄-N, PO₄-P, Mn

Cl, F, NH₄-N, Mn

EC, Na, Cl, M n, SAR

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

No f low

M edium

Low

Very low

Nov 2011

Jun 2012

Aug 2012

N

N

N

Y

Y

Y

Y

Y

Y

Low

Low

Low

Dry

Dry

Dry

Clear

Clear

Clear

Clear

M alodorous

Slight ly Turbid

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

Extremely Saline

-

-

Very Saline

-

-

Saline

-

-
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 pH Neutral

Oct 2011 Y M edium Clear Hardness Very Hard

Dec 2011 Salts M oderate

Jan 2012 Y M edium Brown, Sewage inf low Nutrients Elevated

Feb 2012 M acro M etals Low

M ar 2012 M icro M etals M oderate

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 Bacteriological -

Jul 2012 Y High Clear Soap, Oil, Grease -

LOCALITY
  Paardekraalspruit  downstream of the Boitekong 

sewage works and before conf luence with the Hex 

  K078

  River or stream

  S-25.5939 E27.2984

LOCALITY DESCRIPTION

  Paardekraalspruit  downstream of the Boitekong sewage works and before conf luence with the 

Hex River

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NH₄-N, PO₄-P, Mn

NH₄-N, Mn

EC, Na, Cl, M n, SAR

Quarterly Sampling

Quarterly Sampling

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

M oderately Saline

-

-

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Date Sampled
Flow /Lev

el
Observations

Sep 2011 N pH Neutral

Oct 2011 Y M edium Brown Hardness Very Hard

Dec 2011 N Salts M oderate

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 N M acro M etals Low

M ar 2012 N M icro M etals M oderate

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 N Bacteriological -

Jul 2012 Y Low Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y M edium Foamy Hardness Very Hard

Dec 2011 Y M edium Brown, Foamy Salts M oderate

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 Y M edium Clear M icro M etals Low

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological -

Jul 2012 Y M edium Clear Soap, Oil, Grease -

LOCALITY

  Dorpspruit  downstream of Prison Dam

  K040

  River or stream

  S-25.6315 E27.265

  S-25.624 E27.2878

LOCALITY

  Dorpspruit  before Hex River conf luence

  K111

  River or stream

LOCALITY DESCRIPTION

  Dorpspruit  downstream of Prison Dam

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Dorpspruit  before Hex River conf luence

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NH₄-N, Mn

EC, Cl, M n

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NO₃-N, NH₄-N

EC, Cl, M n

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Quarterly Sampling

Jun 2012

Aug 2012

N

N

N

Y

Y

Y

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Nov 2011 M edium

Low

M edium

Brown

Clear

Clear

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

M oderately Saline

-

-

M oderately Saline

-

-
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 N pH Neutral

Oct 2011 Y M edium Clear Hardness M oderately Hard

Dec 2011 N Salts Low

Jan 2012 Y Low Clear Nutrients M oderate

Feb 2012 N M acro M etals Low

M ar 2012 N M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 N Bacteriological -

Jul 2012 Y Low Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 N pH Neutral

Oct 2011 Y M edium Sewage inf low Hardness Very Hard

Dec 2011 N Salts High

Jan 2012 Y Low M alodorous, Algae Nutrients Elevated

Feb 2012 N M acro M etals M oderate

M ar 2012 N M icro M etals High

Apr 2012 Y Low M alodorous, Sewage Trace M etals Low

M ay 2012 N Bacteriological -

Jul 2012 Y Low Turbid Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 N pH Neutral

Oct 2011 Y Low Brown Hardness M oderately Hard

Dec 2011 N Salts Low

Jan 2012 Y Low Clear Nutrients High

Feb 2012 N M acro M etals Low

M ar 2012 N M icro M etals M oderate

Apr 2012 Y Low Green Trace M etals Low

M ay 2012 N Bacteriological -

Jul 2012 Y M edium Clear Soap, Oil, Grease -

AVERAGE WATER QUALITY 

DESCRIPTION

    LOCALITY ASSESSMENT REPORT

LOCALITY
  Prison Stream No. 1: Dorpspruit upstream of Prison 

dam

  K091

  River or stream

LOCALITY
  Prison Stream No. 2: Industrial st ream upstream of 

Prison Dam

LOCALITY DESCRIPTION

  Prison Stream No. 1: Dorpspruit  upstream of Prison dam

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Prison Stream No. 2: Industrial st ream upstream of Prison Dam

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

  Prison Dam in the Dorpspruit

    Applicable guideline/permit  condit ions

RPM  WUL Resource

  S-25.6476 E27.2533

  S-25.6388 E27.2445

  S-25.6316 E27.2587

  K092

  River or stream

LOCALITY

  Prison Dam in the Dorpspruit

  K090

  Dam

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, NH₄-N, PO₄-P, Mn

NH₄-N

EC, M n

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, F, NO₃-N, NH₄-N, PO₄-

P, Fe, M n

NH₄-N, Fe, Mn

EC, Na, Cl, M n, SAR

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, NH₄-N, PO₄-P, Mn

NH₄-N, Mn

EC, M n

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

N

N

N

N

N

N

N

N

N

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

Turbidity (NTU)

Suspended Solids

Non Saline

-

-

M oderately Saline

-

-

Non Saline

-

-

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y M edium Clear Hardness Hard

Dec 2011 Y Low Clear Salts Low

Jan 2012 Y Low Brown Nutrients Elevated

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 Y Low Clear M icro M etals Low

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological Elevated

Jul 2012 Y M edium Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y M edium Clear Hardness Hard

Dec 2011 Y M edium Brown Salts Low

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 N M icro M etals Low

Apr 2012 Y High Clear Trace M etals Low

M ay 2012 Y High Clear Bacteriological -

Jul 2012 Y M edium Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y M edium Brown Hardness Very Hard

Dec 2011 Y M edium Brown Salts Low

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 Y Low Clear M acro M etals Low

M ar 2012 Y M edium Clear M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological -

Jul 2012 Y M edium Clear Soap, Oil, Grease -

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity M oderately Saline

-

-

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

Clear

Clear

Turbidity (NTU)

Suspended Solids

Non Saline

-

-

Non Saline

-

-

Clear

Clear

Clear

M uddy

Clear

Clear

Y

Low

M edium

M edium

M edium

M edium

M edium

Low

Low

M edium

Jun 2012

Aug 2012

Y

Y

Y

Y

Y

Y

Y

Y

LOCALITY DESCRIPTION

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011 Clear  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NO₃-N, NH₄-N

EC, M n

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

EC

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, PO₄-P, Mn

NO₃-N

EC

  Hex River at  road to Rustenburg

  K052

  River or stream

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  K122

  River or stream

LOCALITY

    Applicable guideline/permit  condit ions

RPM  WUL Resource

  S-25.6956 E27.3071

  S-25.6847 E27.2853

  S-25.6765 E27.278

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

  Hex River at  road to Rustenburg

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, Mn

NO₃-N

  Hex River - downstream of Bathopele M ine

LOCALITY DESCRIPTION

  Hex River - upstream Bathopele M ine (Waterval Shaft) and RPM -RS

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Hex River - downstream of Bathopele M ine

AVERAGE WATER QUALITY 

DESCRIPTION

    LOCALITY ASSESSMENT REPORT: HEX RIVER

LOCALITY
  Hex River - upstream Bathopele M ine (Waterval 

Shaft) and RPM -RS

  K088

  River or stream

LOCALITY
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Brown pH Neutral

Oct 2011 Y M edium Clear Hardness Hard

Dec 2011 Y M edium Clear Salts Low

Jan 2012 Y Low Brown Nutrients Elevated

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 Y M edium Clear M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Y M edium Clear Bacteriological -

Jul 2012 Y M edium Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y High Brown Hardness Hard

Dec 2011 Y High Clear Salts Low

Jan 2012 Y High Clear Nutrients Very High

Feb 2012 Y High Clear M acro M etals Low

M ar 2012 Y High Clear M icro M etals Low

Apr 2012 Y High Clear Trace M etals Low

M ay 2012 Y High Clear Bacteriological -

Jul 2012 Y Very High Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y High Clear pH Neutral

Oct 2011 Y M edium Brown Hardness Hard

Dec 2011 Y M edium Clear Salts Low

Jan 2012 Y Low Clear Nutrients Very High

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 Y M edium Brown M icro M etals Low

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 Y Low M uddy Bacteriological Elevated

Jul 2012 Y M edium Clear Soap, Oil, Grease -

M oderately Saline

-

-

M oderately Saline

-

-

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

M oderately Saline

-

-

Clear

Brown

Clear

Clear

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Y

Y

High

Low

M edium

Brown

Clear

Clear

Clear

Clear

Nov 2011

Jun 2012

Aug 2012

Y

Y

Y

Y

Y

Y

Y

M edium

Low

M edium

High

High

High

LOCALITY DESCRIPTION

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NH₄-N

EC, M n

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NO₃-N

EC, M n

  Exceedance of  applicable guideline/permit  

condit ions

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Paardekraal Angling Dam

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NH₄-N

EC

  Hex River downstream of Klipfonteinspruit confluence

    Applicable guideline/permit  condit ions

RPM  WUL Resource

LOCALITY DESCRIPTION

  Hex River on road before Angling dam

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

  River or stream

  S-25.6496 E27.2906

  S-25.648 E27.2917

  Dam

LOCALITY

  Hex River downstream of Klipfonteinspruit  conf luence

  K171

LOCALITY

  Paardekraal Angling Dam

  K038

  S-25.6572 E27.2872

LOCALITY

  Hex River on road before Angling dam

  K053

  River or stream



Annual Water Report – Anglo Platinum: Rustenburg Region                       Page 34 

  

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Brown pH Neutral

Oct 2011 Y M edium Brown Hardness Hard

Dec 2011 Y M edium Brown Salts Low

Jan 2012 Y Low Clear Nutrients Very High

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 Y Low Clear M icro M etals Low

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological Elevated

Jul 2012 Y M edium Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y M edium Brown Hardness Hard

Dec 2011 Y M edium Brown Salts Low

Jan 2012 Y Low Clear Nutrients Very High

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 Y Low Clear M icro M etals Low

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 N Dry Bacteriological -

Jul 2012 Y M edium Clear Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y Low Brown Hardness Hard

Dec 2011 Y M edium Clear Salts M oderate

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 N Dry M acro M etals Low

M ar 2012 Y M edium Clear M icro M etals Low

Apr 2012 Y M edium Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological -

Jul 2012 Y Low Clear Soap, Oil, Grease -

M oderately Saline

-

-

M oderately Saline

-

-

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

M oderately Saline

-

-

Clear

Brown

Clear

Clear

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Y

Y

M edium

Low

M edium

Clear

Clear

Clear

Clear

Clear

Nov 2011

Jun 2012

Aug 2012

Y

Y

Y

Y

Y

Y

Y

M edium

Low

M edium

M edium

Low

M edium

LOCALITY DESCRIPTION

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

LOCALITY STATUS

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NH₄-N

EC, Cl, M n

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NH₄-N

EC

  Exceedance of  applicable guideline/permit  

condit ions

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY DESCRIPTION

  Hex River downstream of the Klipgatspruit confluence and upstream of the Dorpspruit  

conf luence

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NH₄-N

EC, M n

  Hex River downstream of Dorpspruit  conf luence

    Applicable guideline/permit  condit ions

RPM  WUL Resource

LOCALITY DESCRIPTION

  Hex River on bridge between Klipfonteinspruit and Klipgatspruit

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

  River or stream

  S-25.629 E27.2916

  S-25.6219 E27.2894

  River or stream

LOCALITY

  Hex River downstream of Dorpspruit  conf luence

  K113

LOCALITY
  Hex River downstream of the Klipgatspruit  conf luence 

and upstream of the Dorpspruit  conf luence

  K170

  S-25.6334 E27.2905

LOCALITY
  Hex River on bridge between Klipfonteinspruit  and 

Klipgatspruit

  K039

  River or stream
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Clear pH Neutral

Oct 2011 Y High Clear Hardness Hard

Dec 2011 Y Low Brown Salts M oderate

Jan 2012 Y Low Clear Nutrients Elevated

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 Y M edium Clear M icro M etals Low

Apr 2012 Y Low Clear Trace M etals Low

M ay 2012 Y Low Clear Bacteriological Elevated

Jul 2012 Y Low Green Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Brown pH Neutral

Oct 2011 Y M edium Brown Hardness Hard

Dec 2011 Y Low Clear Salts M oderate

Jan 2012 Y M edium Brown Nutrients Very High

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 Y M edium Clear M icro M etals M oderate

Apr 2012 Y M edium Brown Trace M etals Low

M ay 2012 Y M edium Clear Bacteriological -

Jul 2012 Y M edium Green Soap, Oil, Grease -

Date Sampled
Flow /Lev

el
Observations

Sep 2011 Y M edium Brown pH Neutral

Oct 2011 Y High Clear Hardness Very Hard

Dec 2011 Y M edium Brown Salts M oderate

Jan 2012 Y Low Brown Nutrients Very High

Feb 2012 Y M edium Clear M acro M etals Low

M ar 2012 Y M edium Clear M icro M etals M oderate

Apr 2012 Y M edium Brown Trace M etals Low

M ay 2012 Y M edium Brown Bacteriological Elevated

Jul 2012 Y Low Clear Soap, Oil, Grease -

Clear

Clear

Clear

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

M oderately Saline

-

-

LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

Y

Y

Y

M edium

Low

M edium

DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NH₄-N

EC, Cl, M n

LOCALITY DESCRIPTION

  Hex River between Dorpspruit  and Paardekraalspruit confluence

    Applicable guideline/permit  condit ions

RPM  WUL Resource

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

LOCALITY
  Hex River between Dorpspruit  and Paardekraalspruit 

conf luence

  K041

  River or stream

  S-25.6081 E27.2889

LOCALITY LOCALITY DESCRIPTION LOCALITY STATUS AVERAGE WATER QUALITY 

DESCRIPTION  Hex River downstream of Paardekraalspruit  

confluence

  Hex River downstream of Paardekraalspruit  conf luence  K118

  River or stream

Jun 2012 N No Access

    Applicable guideline/permit  condit ions
  Exceedance of  applicable guideline/permit  

condit ions

Nov 2011 Y M edium

RPM  WUL Resource
EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

SANS 241-1:2011 Drinking Water Limits NH₄-N, Mn

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

Clear Suspended Solids -

Clear Salinity M oderately Saline

Turbidity (NTU) -

  S-25.5922 E27.2987
DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield
EC, Cl, M n

Aug 2012 Y M edium

LOCALITY LOCALITY DESCRIPTION LOCALITY STATUS AVERAGE WATER QUALITY 

DESCRIPTION  Hex River before Bospoort Dam

  Hex River before Bospoort  Dam  K081

  River or stream

Jun 2012 Y M edium Clear

    Applicable guideline/permit  condit ions
  Exceedance of  applicable guideline/permit  

condit ions

Nov 2011 Y M edium

RPM  WUL Resource
EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

SANS 241-1:2011 Drinking Water Limits NH₄-N, Mn

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

Clear Suspended Solids -

Clear Salinity M oderately Saline

Turbidity (NTU) -

  S-25.5852 E27.3046
DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield
EC, Na, Cl, M n

Aug 2012 Y M edium
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Date Sampled
Flow /Lev

el
Observations

Sep 2011 pH Slightly Alkaline

Oct 2011 Y High Clear Hardness Hard

Dec 2011 Salts M oderate

Jan 2012 Y M edium Clear Nutrients High

Feb 2012 M acro M etals Low

M ar 2012 M icro M etals Low

Apr 2012 Y M edium Green Trace M etals Low

M ay 2012 Bacteriological -

Jul 2012 Y M edium Clear Soap, Oil, Grease -  S-25.5602 E27.3435
DWAF (1996) SAWQG Agricultural Use 

Irrigat ion TWQGR for Crop Yield

LOCALITY

  Bospoort Dam

  K050

  Dam

SANS 241-1:2011 Drinking Water Limits

SAWQG Volume 5, Agricultural Use, 

Livestock Watering, Catt le

  Bospoort  Dam

    Applicable guideline/permit  condit ions

RPM  WUL Resource

  Exceedance of  applicable guideline/permit  

condit ions

EC, Thard, Ca, M g, Na, Cl, SO₄, NO₃-N, NH₄-N, PO₄-

P, M n

NH₄-N

pH, EC, Cl

LOCALITY DESCRIPTION LOCALITY STATUS

Nov 2011

Jun 2012

Aug 2012

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

Quarterly Sampling

AVERAGE WATER QUALITY 

DESCRIPTION

Salinity

Turbidity (NTU)

Suspended Solids

M oderately Saline

-

-
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Table 10.1-1: Average Hex River Receiving Water Quality for the period September 2011 to August 2012. 

 

 

DOMESTIC 

(class 0 = 

ideal)

AQUATIC 

ECOSYSTEMS

LIVESTOCK 

WATERING
IRRIGATION

pH 6.0 - 9.0

5 % or 0.5 of a 

pH unit 

variation

- 6.5 - 8.4 6.0 - 9.0 5.0 - 9.7 8.22 8.229 8.13 8.21 8.15 7.957 7.92 7.968 7.85 7.84 7.818 7.9 8.53

EC 70 - 500 40 40 170 61.62 65.31 76.63 69.38 69.04 69.29 73.44 73.45 87.44 83.74 89.47 91.51 81.35

TDS cal 450
< 15 % 

variation 

1000 

diary,pigs,poultry      

2000 cattle       

3000 sheep

- - 1200 301 341 373 390 376 372 402 400 464 453 474 507 456

Thard 200 - - - 50 - 281 289 324 290 223 242 241 239 291 285 285 300 278

Ca 32 - 0 - 1000 - 20 - 31.828 34.12 40.839 36.912 31.778 34.98 35.256 37.89 56.588 55.606 56.58 61.658 55.045

Mg 30 - 0 - 500 - 20 - 48.847 49.49 53.982 48.026 34.854 37.48 37.16 35.11 36.422 35.409 35 35.46 34.14

Na 100 - 0 - 2000 70 11 200 20.92 30.31 29.2 46.1 56.14 49.78 60.26 58.47 60.32 60.43 66.38 71.95 58.1

K 25 - - - - - 2.573 4.856 4.924 4.549 10.189 9.274 10.798 10.75 9.624 9.412 10.07 10.276 8.675

T alk - - - - - - 170 167.3 175.6 173.8 187.1 189 188.4 182.4 184.7 180.4 184.2 181.6 181.2

Cl 100 400 max

0 - 1500 non-rum.                        

0 - 3000 

ruminants.

100 12 300 35.3 50.87 51.3 47.7 65.6 66.38 72.5 73.69 103.1 99.9 106.7 111.9 100

SO₄ 200 - 0 - 1000 - 50 250 52.54 62.93 75.92 79.24 58.19 58.72 65.08 67.03 77.65 73.31 80.87 98.01 87.73

F 0.7 < 0.75 0 - 2 2 0.525 1.5 0.199 0.178 0.261 0.333 0.262 0.233 0.244 0.395 0.252 0.273 0.276 0.293 0.251

NO₃-N 6 - - - 2 11 14.58 16.32 24.51 22.87 7.005 6.957 8.163 7.829 9.52 10.3 8.019 8.993 3.873

NH₄-N 2
< 0.007                              

free NH3
- - 1 1.5 0.493 0.623 5.465 0.763 2.277 2.471 2.23 2.546 2.96 2.548 4.448 4.626 2.086

PO₄-P  -  -  - - 0.125 - 0.087 0.257 0.273 0.105 1.072 1.001 1.227 1.248 0.995 0.921 1.077 1.138 0.63

Al 0.15 <0.005 0 - 5 5 0.05 0.3 0.001 0.004 0.001 0.015 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.002

Fe 0.5 - 1 - 10 5 0.5 0.3 0.001 0.001 0.001 0.001 0.001 0.015 0.001 0.001 0.001 0.001 0.019 0.001 0.001

Mn 0.1 < 0.18 0 - 10 0.02 0.5 0.1 0.013 0.005 0.026 0.024 0.011 0.103 0.017 0.023 0.084 0.025 0.104 0.151 0.011

Cd 0.005 0.00015 0.01 0.01 0.105 0.003 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Co - - 1 0.05 - 0.5 0.001 0.002 0.002 0.002 0.001 0.002 0.001 0.001 0.001 0.002 0.001 0.002 0.002

Cr - - - - - 0.05 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.003

Cu 1 < 0.003

0 - 0.5 Sheep & 

calves                    

0 - 1 cattle                                       

0 - 5 horses, pigs 

and poultry

0.2 0.01 2 0.002 0.006 0.007 0.077 0.005 0.011 0.017 0.017 0.009 0.004 0.004 0.003 0.002

Ni 1 -
0 - 5 pigs                

0-1 other
0.2 - 0.07 0.001 0.001 0.096 0.001 0.002 0.007 0.001 0.001 0.027 0.001 0.002 0.008 0.001

Zn 3 0.002 20 1 1 5 0.003 0.001 0.002 0.02 0.001 0.001 0.002 0.001 0.001 0.005 0.007 0.001 0.001

SAR 2 - - 1.5 - - 0.54 0.84 0.69 1.19 1.64 1.43 1.7 1.66 1.53 1.55 1.71 1.82 1.52

Chemical 

Variable

SANS241: 

2011

RQO             

(WUL 2012) K088 K122 K052 K053 K038 K171 K039 K041 K118 K081 K050K170 K113

Hex River
DWA SAWQG TWQGR (1996)
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Table 10.1-2: Average Klipfontein Spruit Receiving Water Quality for the period September 2011 to August 2012. 

 

 

 

  

DOMESTIC 

(class 0 = 

ideal)

AQUATIC 

ECOSYSTEMS

LIVESTOCK 

WATERING
IRRIGATION

pH 6.0 - 9.0

5 % or 0.5 of a 

pH unit 

variation

- 6.5 - 8.4 6.0 - 9.0 5.0 - 9.7 8.41 8.07 8.95 7.86 7.68 8.56 7.72 7.58 7.61 7.87 7.76 7.98 8.06 8.36 8.52

EC 70 - 500 40 40 170 539.5 158.13 247.51 373.4 418.73 353.05 269.2 173.68 118.52 110.19 159.43 167.73 179.56 109.7 190.83

TDS cal 450
< 15 % 

variation 

1000 

diary,pigs,poultry      

2000 cattle       

3000 sheep

- - 1200 4089 1191 1774 3092 3113 2512 1778 1234 740 688 1103 1165 1187 716 1294

Thard 200 - - - 50 - 2158 797 1118 1978 1893 1318 454 615 364 342 524 539 547 310 602

Ca 32 - 0 - 1000 - 20 - 748.607 167.836 219.171 406.082 386.32 284.466 124.057 130.583 87.3 83.137 140.325 144.049 144.776 78.73 162.064

Mg 30 - 0 - 500 - 20 - 70.021 91.692 138.589 234.068 225.419 147.607 34.936 70.214 35.402 32.617 42.13 43.574 44.974 27.5 47.836

Na 100 - 0 - 2000 70 11 200 525.53 98.02 194.07 326.88 360.78 414.4 455.94 172.43 111.26 109.75 174.13 193.32 196.09 119.17 215.2

K 25 - - - - - 47.797 4.631 20.903 23.628 21.236 16.856 16.628 19.914 14.031 13.38 19.106 19.737 20.739 16.45 21.116

T alk - - - - - - 26.5 92.9 43.4 242 206.9 106.2 78 116.4 128.5 132.4 119.9 160.5 189.1 201.2 191.4

Cl 100 400 max

0 - 1500 non-rum.                        

0 - 3000 

ruminants.

100 12 300 1102.4 273.2 389 794.2 1010.2 1006.4 792.4 268.1 158.7 149.7 250.3 257.6 273 173.7 301.5

SO₄ 200 - 0 - 1000 - 50 250 1552.35 474.45 727.42 1157.71 983.35 575.25 303.29 501.58 249.58 212.43 391.62 408.3 393.79 178.86 428.78

F 0.7 < 0.75 0 - 2 2 0.525 1.5 0.164 0.21 0.104 0.115 0.134 0.17 0.151 1.649 0.588 0.523 0.67 0.576 0.445 0.454 0.451

NO₃-N 6 - - - 2 11 26.17 24.84 59.18 4.142 1.683 2.902 4.094 0.982 6.521 7.063 13.11 2.105 0.21 0.029 2.12

NH₄-N 2
< 0.007                              

f ree NH3
- - 1 1.5 2.846 0.097 1.622 0.265 0.24 0.384 1.986 0.296 0.295 0.132 2.28 0.182 0.218 1.05 0.723

PO₄-P  -  -  - - 0.125 - 0.031 0.009 0.049 0.051 0.043 0.04 0.216 1.792 2.36 2.402 1.899 1.27 0.793 0.837 0.642

Al 0.15 <0.005 0 - 5 5 0.05 0.3 0.001 0.002 0.001 0.001 0.001 0.008 0.001 0.009 0.002 0.001 0.003 0.005 0.006 0.003 0.007

Fe 0.5 - 1 - 10 5 0.5 0.3 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.203 0.002 0.002 0.001 0.001 0.001 0.003 0.001

Mn 0.1 < 0.18 0 - 10 0.02 0.5 0.1 0.001 0.001 0.012 0.425 0.828 0.587 0.126 0.512 0.232 0.008 0.051 0.024 0.049 0.001 0.028

Cd 0.005 0.00015 0.01 0.01 0.105 0.003 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Co - - 1 0.05 - 0.5 0.001 0.001 0.001 0.001 0.001 0.003 0.004 0.033 0.009 0.001 0.002 0.001 0.002 0.007 0.002

Cr - - - - - 0.05 0.001 0.001 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.001 0.002

Cu 1 < 0.003

0 - 0.5 Sheep & 

calves                    

0 - 1 cattle                                       

0 - 5 horses, pigs 

and poultry

0.2 0.01 2 0.004 0.001 0.005 0.022 0.014 0.03 0.019 0.111 0.036 0.039 0.021 0.014 0.006 0.001 0.013

Ni 1 -
0 - 5 pigs                

0-1 other
0.2 - 0.07 0.001 0.044 0.002 0.069 0.047 0.023 0.001 2.142 0.666 0.562 0.933 0.748 0.303 0.114 0.241

Zn 3 0.002 20 1 1 5 0.007 0.001 0.002 0.04 0.051 0.024 0.013 0.216 0.06 0.033 0.013 0.008 0.006 0.002 0.005

SAR 2 - - 1.5 - - 4.93 1.3 2.54 3.19 3.61 5.75 9.32 3.06 2.55 2.57 3.02 3.35 3.56 2.95 3.64

Klipfontein Spruit

K080AK061 K037 K057K099 K014 K028 K063 K032 K112

Chemical 

Variable

DWA SAWQG TWQGR (1996)

RQO             

(WUL 2012)

SANS241: 

2011 K110 K058 K007 K008 K010
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Table 10.1-3: Average Klipgat, Paardekraal, Hoed, Wildebeestfontein and Dorp Spruit Receiving Water Quality for the period September 2011 to 

August 2012. 

 

 

 

 

DOMESTIC 

(class 0 = 

ideal)

AQUATIC 

ECOSYSTEMS

LIVESTOCK 

WATERING
IRRIGATION

pH 6.0 - 9.0

5 % or 0.5 of a 

pH unit 

variation

- 6.5 - 8.4 6.0 - 9.0 5.0 - 9.7 7.58 7.77 8.09 8.32 7.93 7.73 7.72 7.79 7.83 7.79 8.05 8.237 8.61 9 8.123 7.412 8.011 7.889 7.92

EC 70 - 500 40 40 170 325.34 428.9 249.6 326.27 243.99 101.41 609.5 379.97 159.67 114.6 351.2 192.2 98.2 80.95 47.45 143.2 62.3 90.75 93.13

TDS cal 450
< 15 % 

variation 

1000 

diary,pigs,poultry      

2000 cattle       

3000 sheep

- - 1200 2377 3142 1735 1851 1434 557 3964 2510 907 596 2704 1168 532 507 265 760 342 491 516

Thard 200 - - - 50 - 1265 1713 918 1495 946 301 2734 1606 513 306 1727 859 414 302 182 329 200 313 329

Ca 32 - 0 - 1000 - 20 - 341.413 485.171 245.826 502.833 299.529 85.401 590.437 299.282 109.362 64.543 346.9 139.2 50.613 60.94 29.52 64.89 38.91 73.97 71.49

Mg 30 - 0 - 500 - 20 - 100.226 121.779 73.869 58.177 48.129 21.268 305.978 208.526 58.195 35.211 208.9 124.2 69.887 36.279 26.23 40.47 24.85 31.11 36.44

Na 100 - 0 - 2000 70 11 200 330 429.51 260.29 147.05 160.29 87.39 383.79 309.04 126.18 88.21 257.4 112.1 37.49 62.26 26.12 112.4 47.17 58.63 62.18

K 25 - - - - - 8.562 13.049 9.045 16.473 18.981 17.671 12.95 12.285 13.934 11.075 8.338 9.348 5.487 8.684 3.092 22.83 7.482 8.152 8.715

T alk - - - - - - 139.3 114.7 156.3 81 118.4 126.6 143.5 221.4 252.4 224.4 153.3 141.3 335.4 149 148.9 349.5 174.7 164.8 183.4

Cl 100 400 max

0 - 1500 non-rum.                        

0 - 3000 

ruminants.

100 12 300 667.1 890.5 493.5 757 603.4 149.4 2047.7 986 329 173.6 838.5 291.2 89.3 137.8 48.55 216.4 78.61 138.3 138.4

SO₄ 200 - 0 - 1000 - 50 250 812.89 1103.13 542.9 237.54 205.61 102.72 520.05 555.36 117.67 87.99 930 337.6 76.27 109.62 41.06 90.01 39.4 72.1 78.47

F 0.7 < 0.75 0 - 2 2 0.525 1.5 0.155 0.142 0.273 0.295 0.322 0.297 0.327 0.381 2.106 0.409 0.174 0.483 0.269 0.544 0.205 0.612 0.286 0.273 0.268

NO₃-N 6 - - - 2 11 33.57 30.34 15.99 82.94 27.19 17.68 17.44 7.174 0.85 1.014 22.26 70 1.808 2.217 0.679 3.698 0.895 10.1 10.37

NH₄-N 2
< 0.007                              

free NH3
- - 1 1.5 7.549 4.832 2.057 0.751 1.737 2.659 1.323 7.632 10.848 11.484 0.337 0.268 3.469 2.344 1.909 39.41 6.396 6.592 4.566

PO₄-P  -  -  - - 0.125 - 0.053 0.041 0.777 0.011 1.556 3.992 2.184 1.591 1.988 1.321 0.032 0.027 0.523 0.274 0.2 5.225 0.693 0.496 1.067

Al 0.15 <0.005 0 - 5 5 0.05 0.3 0.002 0.006 0.001 0.035 0.002 0.001 0.014 0.002 0.023 0.003 0.01 0.001 0.002 0.032 0.001 0.003 0.008 0.002 0.007

Fe 0.5 - 1 - 10 5 0.5 0.3 0.001 0.001 0.041 0.001 0.001 0.022 0.016 0.013 0.165 0.001 0.001 0.001 0.002 0.002 0.003 1.018 0.074 0.001 0.001

Mn 0.1 < 0.18 0 - 10 0.02 0.5 0.1 0.09 0.722 0.057 0.025 0.355 0.489 0.856 0.726 0.898 0.262 0.025 0.017 0.207 0.001 0.052 0.168 0.243 0.157 0.069

Cd 0.005 0.00015 0.01 0.01 0.105 0.003 0.001 0.001 0.001 0.002 0.001 0.001 0.003 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Co - - 1 0.05 - 0.5 0.002 0.003 0.001 0.008 0.002 0.002 0.006 0.005 0.001 0.002 0.002 0.001 0.001 0.001 0.002 0.002 0.001 0.001 0.001

Cr - - - - - 0.05 0.002 0.002 0.001 0.021 0.002 0.001 0.004 0.001 0.001 0.002 0.122 0.001 0.001 0.001 0.002 0.003 0.002 0.002 0.001

Cu 1 < 0.003

0 - 0.5 Sheep & 

calves                    

0 - 1 cattle                                       

0 - 5 horses, pigs 

and poultry

0.2 0.01 2 0.005 0.013 0.016 0.01 0.01 0.005 0.038 0.02 0.009 0.001 0.009 0.002 0.007 0.001 0.001 0.054 0.002 0.002 0.003

Ni 1 -
0 - 5 pigs                

0-1 other
0.2 - 0.07 0.042 0.104 0.05 0.04 0.008 0.019 0.03 0.005 0.001 0.001 0.024 0.046 0.001 0.001 0.017 0.017 0.001 0.001 0.01

Zn 3 0.002 20 1 1 5 0.035 0.013 0.012 0.042 0.02 0.006 0.026 0.005 0.006 0.05 0.01 0.001 0.001 0.002 0.001 0.024 0.018 0.008 0.006

SAR 2 - - 1.5 - - 3.87 4.53 3.71 1.46 2.39 2.28 3 3.09 2.47 2.23 2.6 1.66 0.84 1.55 0.84 2.66 1.43 1.42 1.5

Dorp SpruitWildebeesfonteinHoed-Brak SpruitPaardekraal SpruitKlipgat Spruit

K104 K093 K094 K091 K092 K090

Klipgat Spruit, Paardekraal Spruit, Hoedspruit, Wildebeestfontein Spruit, Dorp Spruit

K111K040K115

DWA SAWQG TWQGR (1996)

K136 K055 K119 K120 K121 K101 K082 K078 K103

Chemical 

Variable

RQO             

(WUL 2012)

SANS241: 

2011
K114
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Tables 10.1-1 to 10.1-3 indicates a very low level of compliance was achieved towards the WUL (2012) 

Resource Quality Objectives and also, although in fewer cases, to the SANS241(2011) Drinking water 

standards, mainly in terms of salinity (anions and cations), total hardness (calcium and magnesium) and 

inorganic nitrogen (NO3-N and/or NH4-N).  

 

6.2 Surface Water Resource Upstream and Downstream Monitoring Points 

 

Upstream and downstream localities on spruits and / or rivers are also measured according to WUL2012 

Resource Quality Objectives for the Impact of the Operations’ activities on the natural water resources 

with regards to water quality for the current hydrological year and displayed in the following tables. 

 

A summary of the localities used as reference for the respective business units are displayed in Table 10.1-

4. Tables 10.1-5 to 10.1-26 display impacts quantified for the various RPM-RS business units for the 

current hydrological year (September 2010 to August 2011) calculated between up- and downstream 

watercourse localities relative to a specific business unit. The tables also indicate the amount of datasets 

available for a specific locality during the reporting period including exceedence of the WUL conditions.  
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Table 10.1-4: Up- and downstream localities used as reference for the respective business unit at RPM-RS. 

BUSINESS UNIT 
Table 

Nr 
U/S D/S Comments 

Klipfontein Spruit         

PMR 10.1-5 K008 K099   

BMR 10.1-6 K012 K028   

ACP Acid Plant & Smelter 
10.1-7 K023 K063 ACP/Smelter/BMR combined 

ACP PCD 
10.1-8 K028 K063   

Retrofit 
10.1-9 K063 K032 Retrofit/WWTW combined 

UG2 
10.1-10 K032 K112   

1. Waterval Tailings (Klipfontein) 
10.1-11 K112 K080A   

Thembalani I Mine 
10.1-12 K080A K057   

Klipgat Spruit         

Frank Concentrator/Khomanani I 
Shaft/ Waterval Tailings 

10.1-13 
K114 K115 Combined impact 

2. Waterval Tailings/Klipgat Dam 
10.1-14 

K136 K079 Also possible Paardekraal Tailings impact at K079. No clear downstream locality relative to Klipgat Dam defined - recommend new locality 

1. Paardekraal Tailings 
10.1-15 

NO K079 Upstream reference locality for Paardekraal Tailings not clearly defined on Kligat Spruit - recommend new locality 

Paardekraal Spruit         

Siphumelele I Shaft 
10.1-16 

NO K055 No upstream locality exists for Siphumelele I Shaft on the Paardekraal Spruit 

Khomanani II Shaft 
10.1-17 K120 K121   

2. Paardekraal Tailings & RWD 
10.1-18 K21 K082 Also sewage impact from Boitokong 

Thembalani II Mine 
10.1-19 NO K082 No upstream locality for Siphumelele II, recommend new locality. Also sewage impact from Boitokong 

Hoed & Brak Spruit         

WLTR Plant, Tailings & RWD 
10.1-20 NO K103 No upstream locality exist on the Hoed Spruit for the WLTR Plant, Tailings or RWD 

Siphumelele II Shaft 
10.1-21 

NO 
K103 
K104 

No upstream locality exist on the Brak- or Hoed Spruit for the Siphumelele II Shaft 

Hex River         

Bathopele Shafts 
10.1-22 K088 K122   

3. Paardekraal Tailings 
10.1-26 K113 K041   
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Table 10.1-5: PMR Impact on the Klipfontein Spruit for the hydrological year September 2011 to August 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0-9.0 40 2 50 12

K008 (upstream PMR) 7.86 373.40 4.14 1157.71 794.20

K099 (dow nstream PMR) 8.56 353.05 2.90 575.25 1006.40

Quantified impact 0.70 -20.35 -1.24 -582.46 212.20

Percentage in- or decrease (%) 8.9% -5.4% -29.9% -50.3% 26.7%

Nr of datasets for reporting period (K008) 5 5 5 5 5

Nr of datasets for reporting period (K099) 6 6 6 6 6

SANS Exceedance per reporting period (K008) 0 5 1 5 5

SANS Exceedance per reporting period (K099) 1 5 0 5 5

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K008-K099)
0 2 0 1 3

Red shading indicates increase and green font a decrease relative to upstream

Business unit
PMR Impact on Klipfontein Spruit - Sept 2011 to Aug 2012

 

Table 10.1-6: BMR Impact on the Klipfontein Spruit for the hydrological year September 2011 to August 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0-9.0 40 2 50 12

K012 (upstream BMR) 

K028 (dow nstream BMR) 7.58 173.68 0.98 501.58 268.10

Quantified impact 7.58 173.68 0.98 501.58 268.10

Percentage in- or decrease - - - - -

Nr of daatsets for reporting period (K012) 0 0 0 0 0

Nr of datasets for reporting period (K028) 12 12 12 12 12

SANS Exceedance per reporting period (K012) - - - - -

SANS Exceedance per reporting period (K028) 0 6 0 12 5

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K012-K028)
0 12 3 12 12

Red shading indicates increase and green font a decrease relative to upstream

Business unit
BMR Impact on Klipfontein Spruit - Sept 2011 to Aug 2012

Dry

 

Table 10.1-7: Acid Plant and Waterval Smelter Impact on the Klipfontein Spruit for the hydrological year 

September 2011 to August 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0-9.0 40 2 50 12

K023 (upstream ACP) 

K063 (dow nstream ACP) 7.61 118.52 6.52 249.58 158.70

Quantified impact 7.61 118.52 6.52 249.58 158.70

Percentage in- or decrease - - - - -

Nr of datasets for reporting period (K023) 0 0 0 0 0

Nr of datasets for reporting period (K063) 12 12 12 12 12

SANS Exceedance per reporting period (K023) - - - - -

SANS Exceedance per reporting period (K063) 0 2 2 4 0

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K023-K063)
0 12 8 12 12

Red shading indicates increase and green font a decrease relative to upstream

Business unit
ACP & Smelter Impact on Klipfontein Spruit - Sept 2011 to Aug 2012

Dry
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Table 10.1-8: Acid Plant PCD Impact on the Klipfontein Spruit for the hydrological year Sept 2011 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K028 (upstream ACP) 7.58 173.68 0.98 501.58 268.10

K063 (dow nstream ACP) 7.61 118.52 6.52 249.58 158.70

Quantified impact 0.03 -55.16 5.54 -252.00 -109.40

Percentage in- or decrease 0.4% -31.8% 564.1% -50.2% -40.8%

Nr of datasets for reporting period (K028) 12 12 12 12 12

Nr of datasets for reporting period (K063) 12 12 12 12 12

SANS Exceedance per reporting period (K028) 0 6 0 12 5

SANS Exceedance per reporting period (K063) 0 2 2 4 0

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K028-K063)
0 1 7 1 2

Red shading indicates increase and green font a decrease relative to upstream

Business unit
ACP PCD Impact on Klipfontein Spruit - Sept 2011 to Aug 2012

 

Table 10.1-9: Retrofit Impact on the Klipfontein Spruit for the hydrological year Sept 2011 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0-9.0 40 2 50 12

K063 (upstream Retrof it) 7.61 118.52 6.52 249.58 158.70

K032 (dow nstream Retrof it) 7.87 110.19 7.06 212.43 149.70

Quantified impact 0.260 -8.330 0.542 -37.150 -9.000

Percentage in- or decrease 3.4% -7.0% 8.3% -14.9% -5.7%

Nr of datasets for reporting period (K063) 12 12 12 12 12

Nr of datasets for reporting period (K032) 12 12 12 12 12

SANS Exceedance per reporting period (K063) 0 2 2 4 0

SANS Exceedance per reporting period (K032) 0 1 3 2 1

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K063-K032)
0 1 4 1 3

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Retrofit Impact on Klipfontein Spruit - Sept 2011 to Aug 2012

 

Table 10.1-10: UG2 Impact on the Klipfontein Spruit for the hydrological year Sept 2011 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K032 (upstream UG2) 7.87 110.19 7.06 212.43 149.70

K112 (dow nstream UG2) 7.76 159.43 13.11 391.62 250.30

Quantified impact -0.11 49.24 6.05 179.19 100.60

Percentage in- or decrease -1.4% 44.7% 85.6% 84.4% 67.2%

Nr of datasets for reporting period (K032) 12 12 12 12 12

Nr of datasets for reporting period (K112) 12 12 12 12 12

SANS Exceedance per reporting period (K032) 0 1 3 2 1

SANS Exceedance per reporting period (K112) 0 3 3 4 3

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K032-K112)
0 3 3 4 6

Red shading indicates increase and green font a decrease relative to upstream

Business unit
UG2 Impact on Klipfontein Spruit - Sept 2011 to Aug 2012
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Table 10.1-11: Waterval Tailings Impact on the Klipfontein Spruit for the hydrological year Sept 11 to Aug 12. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K112 (upstream Waterval Tailings) 7.76 159.43 13.11 391.62 250.30

K061 (dow nstream Waterval Tailings) 7.98 167.73 2.11 408.30 257.60

Quantified impact 0.22 8.30 -11.01 16.68 7.30

Percentage in- or decrease 2.8% 5.2% -83.9% 4.3% 2.9%

Nr of datsets for reporting period (K112) 12 12 12 12 12

Nr of datsets for reporting period (K061) 11 11 11 11 11

SANS Exceedance per reporting period (K112) 0 3 3 4 3

SANS Exceedance per reporting period (K061) 0 3 0 4 3

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K112-K061)
0 3 0 6 9

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Waterval Tailings Impact on Klipfontein Spruit - Sept 2011 to Aug 2012 

 

Table 10.1-12: Waterval Tailings (2) Impact on the Klipfontein Spruit for the hydrological year Sept 11 to Aug 

12. 

Table 10.1-13: Thembalani I Impact on the Klipfontein Spruit for the hydrological year Sept 2011 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K080A (upstream Thembalani I) 8.06 179.56 0.21 393.79 273.00

K057 (dow nstream Thembalani I) 8.52 190.83 2.12 428.78 301.50

Quantified impact 0.46 11.27 1.91 34.99 28.50

Percentage in- or decrease 5.7% 6.3% 909.5% 8.9% 10.4%

Nr of datasets for reporting period (K080A) 8 8 8 8 8

Nr of datasets for reporting period (K057) 7 7 7 7 7

SANS Exceedance per reporting period (K080A) 0 2 0 3 2

SANS Exceedance per reporting period (K057) 0 2 0 2 2

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K080A-K057)
0 2 2 2 2

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Thembalani I Impact on Klipfontein Spruit - Sept 2011 to Aug 2012

 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K061 (upstream Waterval Tailings) 7.98 167.73 2.11 408.30 257.60

K080A (dow nstream Waterval Tailings) 8.06 179.56 0.21 393.79 273.00

Quantified impact 0.08 11.83 -1.90 -14.51 15.40

Percentage in- or decrease 1.00% 7.05% -90.02% -3.55% 5.98%

Nr of datasets for reporting period (K061) 11 11 11 11 11

Nr of datasets for reporting period (K080A) 8 8 8 8 8

SANS Exceedance per reporting period (K061) 0 3 0 4 3

SANS Exceedance per reporting period (K080A) 0 2 0 3 2

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K061-K080A)
0 1 0 2 3

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Waterval Tailings Impact on Klipfontein Spruit - Sept 2011 to Aug 2012
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Table 10.1-14: Frank Concentrator Impact on the Klipgat Spruit for the hydrological year Sept 11 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K114 (upstream Frank Concentrator) 7.58 325.34 33.57 812.89 667.10

K115 (dow nstream Frank Concentrator) 7.77 428.90 30.34 1103.13 890.50

Quantified impact 0.19 103.56 -3.23 290.24 223.40

Percentage in- or decrease 2.5% 31.8% -9.6% 35.7% 33.5%

Nr of datasets for reporting period (K114) 8 8 8 8 8

Nr of datasets for reporting period (K115) 7 7 7 7 7

SANS Exceedance per reporting period (K114) 0 6 5 7 6

SANS Exceedance per reporting period (K115) 0 7 5 7 7

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K114-K115)
0 3 3 4 4

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Frank Concentrator Impact on Klipgat Spruit - Sept 2011 to Aug 2012

 

Table 10.1-15: Khomanani I Shaft Impact on the Klipgat Spruit for the hydrological year Sept 11 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K114 (upstream Frank Concentrator) 7.58 325.34 33.57 812.89 667.10

K115 (dow nstream Frank Concentrator) 7.77 428.90 30.34 1103.13 890.50

Quantified impact 0.19 103.56 -3.23 290.24 223.40

Percentage in- or decrease 2.5% 31.8% -9.6% 35.7% 33.5%

Nr of datasets for reporting period (K114) 8 8 8 8 8

Nr of datasets for reporting period (K115) 7 7 7 7 7

SANS Exceedance per reporting period (K114) 0 6 5 7 6

SANS Exceedance per reporting period (K115) 0 7 5 7 7

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K114-K115)
0 3 3 4 4

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Khomanani I Shaft Impact on Klipgat Spruit - Sept 2011 to Aug 2012

 

Table 10.1-16: Waterval Tailings Impact on the Klipgat Spruit for the hydrological year Sept 2011 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K114 (upstream Frank Concentrator) 7.58 325.34 33.57 812.89 667.10

K115 (dow nstream Frank Concentrator) 7.77 428.90 30.34 1103.13 890.50

Quantified impact 0.19 103.56 -3.23 290.24 223.40

Percentage in- or decrease 2.5% 31.8% -9.6% 35.7% 33.5%

Nr of datasets for reporting period (K114) 8 8 8 8 8

Nr of datasets for reporting period (K115) 7 7 7 7 7

SANS Exceedance per reporting period (K114) 0 6 5 7 6

SANS Exceedance per reporting period (K115) 0 7 5 7 7

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K114-K115)
0 3 3 4 4

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Waterval Tailings Impact on Klipgat Spruit - Sept 2011 to Aug 2012
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Table 10.1-17: Waterval Tailings (2) Impact on the Klipgat Spruit for the hydrological year Sept 11 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

Permit 1954B 6.0-8.5 ≤70 ≤6 ≤200 ≤100

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K136 (upstream Waterval Tailings) 8.09 249.60 15.99 542.90 493.50

K079 (dow nstream Waterval Tailings) 

Quantified impact (mg/l)

Percentage in- or decrease (%)

Nr of datasets for reporting period (K136) 8 8 8 8 8

Nr of datasets for reporting period (K079) 0 0 0 0 0

SANS Exceedance per reporting period (K136) 1 4 4 4 4

SANS Exceedance per reporting period (K079) - - - - -

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact: K136-K079)

No calculation possible, d/s locality dry

No calculation possible, d/s locality dry

Business unit
Waterval Tailings Impact on Klipgat Spruit - Sept 2011 to Aug 2012

Dry

 

Table 10.1-18: Paardekraal Tailings Impact on the Klipgat Spruit for the hydrological year Sept 11 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

Upstream locality not def ined

K079 (dow nstream Paardekraal Tailings) 

Quantified impact 

Percentage in- or decrease

Nr of datasets for reporting period (NO)

Nr of datasets for reporting period (K079)

SANS Exceedance per reporting period (NO)

SANS Exceedance per reporting period (K079)

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
- - - - -

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Paardekraal Tailings Impact on Klipgat Spruit - Sept 2011 to Aug 2012

Recommended new  locality

No clearly def ined reference locality

No clearly def ined reference locality

Dry

Dry

Dry

 

Table 10.1-19: Siphumelele I Shaft Impact on the Paardekraal Spruit for the hydrological year Sept11 to Aug12 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

Upstream locality not defined

K055 (dow nstream Sihumelele I) 8.32 326.27 82.94 237.54 757.00

Quantif ied impact 8.32 326.27 82.94 237.54 757.00

Percentage in- or decrease - - - - -

Nr of datasets for reporting period (NO) 0 0 0 0 0

Nr of datasets for reporting period (K055) 2 2 2 2 2

SANS Exceedance per reporting period (NO) - - - - -

SANS Exceedance per reporting period (K055) 0 1 1 1 1

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
0 1 2 1 2

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Siphumelele I Shaft Impact on Paardekraal Spruit - Sept 2011 to Aug 2012

Recommend new  locality
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Table 10.1-20: Khomanani II Shaft Impact on the Paardekraal Spruit for the hydrological year Sept11 to Aug12. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K120 (upstream Khomanani II Shaft) 7.73 101.41 17.68 102.72 149.40

K121 (dow nstream Khomanani II Shaft) 7.72 609.50 17.44 520.05 2047.70

Quantif ied impact (mg/l) -0.01 508.09 -0.24 417.33 1898.30

Percentage in- or decrease (%) -0.13% 501.03% -1.36% 406.28% 1270.62%

Nr of datasets for reporting period (K120) 10 10 10 10 10

Nr of datasets for reporting period (K121) 9 9 9 9 9

SANS Exceedance per reporting period (K120) 0 1 4 1 1

SANS Exceedance per reporting period (K121) 0 9 6 5 9

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
0 8 4 8 8

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Khomanani II Shaft Impact on Paardekraal Spruit - Sept 2011 to Aug 2012

 

Table 10.1-21: Paardekraal Tailings Impact on the Paardekraalspruit for the hydrological year Sept11 to Aug12 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K121 (upstream Paardekraal Tailings) 7.72 609.50 17.44 520.05 2047.70

K082 (dow nstream Paardekraal Tailings) 7.83 159.67 0.85 117.67 329.00

Quantif ied impact (mg/l) 0.11 -449.83 -16.59 -402.38 -1718.70

Percentage in- or decrease (%) 1.42% -73.80% -95.13% -77.37% -83.93%

Nr of datasets for reporting period (K121) 9 9 9 9 9

Nr of datasets for reporting period (K082) 12 12 12 12 12

SANS Exceedance per reporting period (K121) 0 9 6 5 9

SANS Exceedance per reporting period (K082) 0 3 0 2 5

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
0 5 1 4 5

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Paardekraal Tailings Impact on Paardekraal Spruit - Sept 2011 to Aug 2012

 

Table 10.1-22: Thembalani II Shaft Impact on the Paardekraal Spruit for the hydrological year Sept11 to Aug12 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

NO (upstream Thembalani II) 

K082 (dow nstream Thembalani II) 7.83 159.67 0.85 117.67 329.00

Quantif ied impact 

Percentage in- or decrease

Nr of datasets for reporting period (NO)

Nr of datasets for reporting period (K082) 12 12 12 12 12

Exceedance per reporting period (NO) - - - - -

Exceedance per reporting period (K082) 0 3 0 2 5

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
- - - - -

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Thembalani II Impact on Paardekraal Spruit - Sept 2011 to Aug 2012

Recommend new  locality

No upstream reference locality for WLTR Tailings & RWD
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Table 10.1-23: WLTR Impact on the Hoed Spruit for the hydrological year Sept 2011 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

NO (upstream WLTR) 

K103 (dow nstream WLTR) 8.05 351.20 22.26 930.00 838.50

Quantified impact (mg/l)

Percentage in- or decrease (%)

Nr of datasets for reporting period (NO)

Nr of datasets for reporting period (K103) 12 12 12 12 12

SANS Exceedance per reporting period (NO)

SANS Exceedance per reporting period (K103) 0 12 7 12 12

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
- - - - -

Red shading indicates increase and green font a decrease relative to upstream

Business unit
WLTR Impact on Hoed Spruit - Sept 2011 to Aug 2012

No upstream reference locality for WLTR Tailings & RWD

No upstream reference locality for WLTR Tailings & RWD

No upstream reference locality for WLTR Tailings & RWD

 

Table 10.1-24: Siphumelele II Shaft Impact on the Hoed Spruit for the hydrological year Sept 2011 to Aug 2012. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

NO (upstream Siphumelele II Shaft) 

K103 (dow nstream Siphumelele II Shaft) 8.05 351.20 22.26 930.00 838.50

Quantified impact (mg/l)

Percentage in- or decrease (%)

Nr of datasets for reporting period (NO)

Nr of datasets for reporting period (K103) 12 12 12 12 12

Exceedance per reporting period ()

Exceedance per reporting period (K103) 0 12 7 12 12

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
- - - - -

Red shading indicates increase and green font a decrease relative to upstream

No upstream reference locality for WLTR Tailings & RWD

No upstream reference locality for WLTR Tailings & RWD

Business unit
Siphumelele II Impact on Hoed Spruit - Sept 2011 to Aug 2012

No upstream reference locality for WLTR Tailings & RWD

 

Table 10.1-25: Siphumelele II Shaft Impact on the Brak Spruit for the hydrological year Sept 2011 to Aug 2012 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

NO (upstream Siphumelele II Shaft) 

K104 (dow nstream Siphumelele II Shaft) 8.24 192.20 70.00 337.60 291.20

Quantified impact (mg/l)

Percentage in- or decrease (%)

Nr of datasets for reporting period (NO)

Nr of datasets for reporting period (K104) 12 12 12 12 12

Exceedance per reporting period (NO)

Exceedance per reporting period (K104) 0 9 11 10 6

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
- - - - -

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Siphumelele II Impact on Brak Spruit - Sept 2011 to Aug 2012

No upstream reference locality for Siphumelele II Shaft

No upstream reference locality for Siphumelele II Shaft
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Table 10.1-26: Bathopele Shafts Impact on the Hex River for the hydrological year Sept 2011 to Aug 2012 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K088 (upstream Bathopele Shafts) 8.22 61.62 14.58 52.54 35.30

K122 (dow nstream Bathopele Shafts) 8.23 65.31 16.32 62.93 50.87

Quantified impact (mg/l) 0.01 3.69 1.74 10.39 15.57

Percentage in- or decrease (%) 0.11% 5.99% 11.93% 19.78% 44.11%

Nr ofdatasets for reporting period (K088) 11 11 11 11 11

Nr of datasets for reporting period (K122) 11 11 11 11 11

SANS Exceedance per reporting period (K088) 0 0 7 0 0

SANS Exceedance per reporting period (K122) 0 0 7 0 0

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
0 0 7 0 7

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Bathopele Shafts impact on Hex River - Sept 2011 to Aug 2012

 

Table 10.1-27: Paardekraal Tailings Impact on the Hex River for the hydrological year September 2010 to 

August 2011. 

pH EC (mS/m) Nitrate (mg N/l) Sulphate (mg/l) Chloride (mg/l)

SANS241:2011 5.0 - 9.7 ≤170 ≤11 ≤250 ≤300

WUL Resource Objectives (ito Impact) 6.0 - 9.0 40 2 50 12

K113 (upstream Paardekraal Tailings) 7.85 87.44 9.52 77.65 103.10

K041 (dow nstream Paardekraal Tailings) 7.84 83.74 10.30 73.31 99.90

Quantified impact (mg/l) -0.01 -3.70 0.78 -4.34 -3.20

Percentage in- or decrease (%) -0.1% -4.2% 8.2% -5.6% -3.1%

Nr of datasets for reporting period (K113) 11 11 11 11 11

Nr of datasets for reporting period (K041) 12 12 12 12 12

SANS Exceedance per reporting period (K113) 0 0 5 0 0

SAN SExceedance per reporting period (K041) 0 0 5 0 0

Datasets in exceedence to WUL(2012) per 

reporting period (i.e. Impact)
0 1 4 0 6

Red shading indicates increase and green font a decrease relative to upstream

Business unit
Paardekraal Tailings Impact on Hex River - Sept 2011 to Aug 2012
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September 2012 to August 2011 

10.3 Aquatic Biomonitoring 

Parameter Background Observations Concerns 

In-situ water quality  The target pH range for fish health is 6.5 - 
9.0 (most species will tolerate/reproduce 
successfully within this range). Production is 
expected to be optimal (DWAF, 1996).  
Temporal, area specific fluctuations of pH and 
other water quality variables can be 
detrimental to aquatic health, even if values 
remain within the target range. 
Dissolved oxygen levels should be within the 
guideline value of 5 mg/l, as set by Kempster 
et.al. (1982). 

The pH fell within the target water 
quality ranges for fish health, irrigation, 
aesthetics and human health at all sites 
during the 2012-04 survey.  
The dissolved oxygen levels have not 
exceeded the guideline limit value of 5 
mg/l, as set by Kempster et.al. (1982) 
at some of the sampling sites and could 
possibly have posed a risk to aquatic 
biota. 

None at this stage. 
Low dissolved oxygen levels at some sites. 

Habitat quality The habitat was evaluated for suitability and 
availability to supplement SASS5 results and 
to assist with its interpretation.  Habitat cover 
ratings (HCR) and Site habitat integrity (SHI) 
were also evaluated to supplement and 
interpret FAII results. 

Incorporated with Macro-invertebrate 
and Fish results. 
 

None at this stage 

Macro-invertebrates The South African Scoring System, Version 5 
(SASS5) is a site-specific index.  Together 
with the habitat assessment, it gives a 
general perspective of the biotic integrity 
(based on macro-invertebrates) and the 
impact of water quality on the biotic integrity 
of the specific sites. 

There are a multitude of potential 
impacts on this section of the Hex 
River, of which many are non-RPM-RS 
related.  Many impacts occur upstream 
from potential RPM-RS impacts and 
continue downstream throughout the 
Hex River.  It has to be noted that both 
the Klipfonteinspruit and Klipgatspruit 
are possibly leading to further water 
degradation of the Hex River.   
 
Long-term macro-invertebrate and fish 
monitoring showed a general 
improvement in biotic integrity in the 
upstream area of the Hex River (H-US-
Sand and Hex00) but a decline over 
time at the most downstream sites 
(Hex04 and Hex4B).  This is an 
indication of increasing cumulative 

The Klipfonteinspruit and Klipgatspruit are 
possibly leading to water degradation of the 
Hex River.  Although attempts should be 
made by RPM-RS to improve the quality of 
runoff and effluent to these streams these 
potential impacts are thought to be only a 
minor contributor in relation to the other 
observed non-RPM-RS stressors to the Hex 
River. 
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September 2012 to August 2011 

Parameter Background Observations Concerns 

impacts (and effects on the biotic 
communities) on this area of the Hex 
River.  
 

Fish community Fish sampling is undertaken at all five bio-
monitoring sites in the Hex River to determine 
the composition of the fish community and to 
apply the Fish Assemblage Integrity Index 
(FAII). 
 

The FAII results (fish communities) 
confirmed the reduction in biotic 
integrity from site Hex01 to Hex03 
(again, probably as a result of a water 
quality related impact/s in the area of 
the Paardekraal Angling Dam).   
A reduction in biotic integrity from 
HEX03 to HEX4B was indicated by the 
FAII scores. 
 

Organic pollution into the Paardekraal 
angling dam. This is probably not related to 
RPM-RS activities.   
 
 
 
Potential RPM-RS impacts on the 
Paardekraalspruit have been identified and 
mitigation measures are in place to contain 
degradation of the Hex River.  However the 
non RPM-RS impacts on the 
Paardekraalspruit must be identified and 
mitigated to avoid further degradation of the 
Hex River.  (This must be done in 
consultation with the relevant regulatory 
authorities). 
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September 2010 to August 2011 
 

7 Potable Water Consumption  

 

The permitted allocation of potable water consumption by RPM-RS (including additional allocations 

granted by DWAF in respect of expansions at RPM-RS) is provided in Table 11.1. 

 

Table 11.1: Allocated Rand Water Use (m³) at each of the Operations 

Operation Rand Water Allocation 

Per year (m³) Per Month (m³) Per day (m³) 

RPM 24,929,500 2,077,458 68,300 

Waterval Smelter + 

ACP 

2,690,280 224,190 7,473 

RBMR 840,000 70,000 2,300 

PMR 192,000 16,000 533 

 

Annual potable water consumption for each operation for 2010/2011 and 2011/2012 is shown in Table 

11.2. 

 

Monthly and annual potable water consumption over the reporting period relative to the above permit 

conditions together with mining intensity is summarised in Table 11.3 and 11.4.   

 

The Rustenburg Concentrators has an Environmental Management Program Report (EMPR) 

commitment to report on its daily water consumptions.  However daily water consumptions are not 

available at this point, instead the average monthly consumptions are reported in Table 11.5 and Table 

11.6.  Additional Commitments relating to the EMPR are attached (appendix C) 

 

 

Table 11.2: Annual Potable water consumption for the operations. 

Operation 
Rand Water Allocation 

(1000m
3
 per year) 

2010/2011 (1000m
3
) 2011/2012 (1000m

3
) 

PMR 192 187.49 184.39 

BMR 840 897.42 916.74 

Smelter and ACP 2690.28 1674.78 1554.83 

RS Mines and Central Services 24929.5 4660.23 5049.88 

RTB Concentrators - 2279.5 1559.11 

WLTR - 619.32 607.33 

Totals 28651.78 10318.74 9872.28 
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Table 11.3: Monthly Rand Water use (m³/month) and intensities mined and produced for RPM (mining & concentrators) and Smelter & ACP 

Operation RS Mines and Central Services Smelter and ACP 

Hydrological Annual 2010/2011 2011/2012 2010/2011 2011/2012 

Parameter 
Water 

consumption 
(1000m

3
) 

Intensity (water 
m

3
/tons mined) 

Water 
consumption 

(1000m
3
) 

Intensity (water 
m

3
/tons mined) 

Water 
consumption 

(1000m
3
) 

Intensity (water 
m

3
/tons 

smelted) 

Water 
consumption 

(1000m
3
) 

Intensity (water 
m

3
/tons 

smelted) 

Sep 338.78 0.412 397.05 0.465 138.02 4.19 113.63 2.77 

Oct 376.41 0.515 417.35 0.522 146.39 4.87 127.41 2.77 

Nov 371.82 0.458 434.21 0.552 137.82 2.73 138.94 3.16 

Dec 374.11 0.483 425.78 0.531 142.1 3.11 133.17 2.64 

Jan 441.26 0.519 406.83 0.564 144.91 3.63 155.77 3.97 

Feb 382.77 0.562 407.17 0.446 108.88 3.96 119.33 3.50 

Mar 452.09 0.794 438.05 0.537 129.17 2.58 135.04 2.79 

Apr 377.34 0.524 382.07 0.413 142.48 2.86 114 2.58 

May 410.78 0.578 477.78 0.539 141.37 2.98 139.25 3.68 

Jun 356.71 0.496 430.92 0.435 115.33 2.53 115.55 2.68 

Jul 392.77 0.468 451.25 0.476 123.64 2.55 138.69 3.29 

Aug 385.39 0.461 381.42 0.487 204.67 3.89 124.05 2.71 

Annual Use/Average 
intensity 

4660.23 0.522 5049.88 0.497 1674.78 3.32 1554.83 3.04 

Allocation used (%) 18.69% - 20.26% - 62.25% - 57.79% - 
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Table 11.4: Monthly Rand Water use (m³/month) and intensities mined and produced for RBMR and PMR. 

 

Operation PMR BMR 

Hydrological Annual 2010/2011 2011/2012 2010/2011 2011/2012 

Parameter 
Water 

consumption 
(1000m

3
) 

Intensity (water 
m

3 
/ounce PGM 
refined) 

Water 
consumption 

(1000m
3
) 

Intensity (water 
m

3 
/ounce PGM 
refined) 

Water 
consumption 

(1000m
3
) 

Intensity (water 
m

3
/ tons BM 
refined) 

Water 
consumption 

(1000m
3
) 

Intensity (water 
m

3
/ tons BM 
refined) 

Sep 15.85 0.035 15.72 0.038 68.47 40.29 74.42 36.78 

Oct 21.32 0.045 14.18 0.051 79.06 38.29 67.58 54.11 

Nov 19.23 0.033 16.91 0.042 78.88 37.85 80.58 35.51 

Dec 18.65 0.032 15.95 0.026 78.97 32.44 74.08 32.45 

Jan 15.91 0.048 15.02 0.057 66.01 27.90 83.79 37.81 

Feb 12.87 0.050 13.67 0.130 59.05 31.81 67.49 63.83 

Mar 17.06 0.039 15.04 0.040 81.47 39.88 72.37 39.27 

Apr 12.53 0.030 12.04 0.036 72.72 29.95 76.03 33.44 

May 15.7 0.040 13.22 0.040 75.76 31.43 84.4 41.66 

Jun 12.72 0.032 16.73 0.035 81 36.40 70.22 38.48 

Jul 12.59 0.035 18.6 0.036 79.24 44.44 98.41 43.82 

Aug 13.06 0.032 17.31 0.043 76.79 40.45 67.37 46.72 

Annual Use/Average 
intensity 

187.49 0.038 184.39 0.048 897.42 35.93 916.74 41.99 

Allocation used (%) 97.65% - 96.04% - 106.84% - 109.14% - 
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Table 11.5: Water usage by Rustenburg Concentrators during 2010/2011. 

 

 

 

 

 

Description UOM Sep-10 Oct-10 Nov-10 Dec-10 Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11 Jul-11 Aug-11 Total

Water used for Primary Activities 1000m 3 355.91 374.26 426.65 400.46 371.37 370.33 317.02 344.15 357.17 384.46 352.06 386.32 4440.16

Water used for non-Primary Activities 1000m 3 11.88 13.24 6.41 9.82 13.1 11.12 31.38 22.32 17.22 16.74 20.59 14.51 188.33

Potable Water from an External Source 1000m 3 190.26 209.98 211.16 210.57 162.57 159.55 189.9 169.93 184.19 172.95 214.15 204.29 2279.5

Non-Potable Water from an External Source 1000m 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Waste Water/Second Class Water Used 1000m 3 177.52 177.52 221.9 199.71 221.9 221.9 158.5 196.54 190.2 228.24 158.5 196.54 2348.97

Surface Water Used 1000m 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Rainfall harvested and used as a new w ater 1000m 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Groundwater Used 1000m 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Water Recycled in Process 1000m 3 1785.04 1835.01 1915.4 1786.86 1714.02 1557.41 1691.27 2137.75 2394.72 2837.77 2154.44 2015.71 23825.4

Precipitation mm 0 0 96.5 55.5 289.5 49.5 107 100 9 56.5 0 0 763.5

Effluent to surface water 1000m 3 0 0 53 0 211.6 0 0 0 0 0 0 0 264.6

Seepage losses 1000m 3 176.42 176.42 176.42 176.42 132.32 132.32 132.32 132.32 176.42 176.42 176.42 176.42 1940.64

Evaporation losses 1000m 3 626.46 626.46 634.19 641.93 597.04 680.6 680.6 680.6 672.86 657.4 641.93 626.46 7766.53

TDS surface discharge tonnes 0 0 0 0 67.29 270 0 0 0 0 0 0 337.29

Sulphates discharge to surface water tonnes 0 0 0 0 17.02 63.26 0 0 0 0 0 0 80.28

Electricity purchased MWh 42891 38358 44384 41371 34469 43114 37313 38860 35673 42591 43249 44547 486820

Diesel used 1000 L 3.56 4.01 9.01 5.39 5.01 3.75 4.49 4.55 4.35 7.14 5.77 5.55 62.58

Petrol used 1000 L 0 0 0 0 0 0 0 0 0 0 0 0 0

LPG/Liquid Fossil Fuel Gases Used tonnes 0 0 0 0 0 0 0 0 0 0 0 0 0

WATER USE

WATER SOURCE

WATER OUTPUTS

WATER QUALITY

ELECTRICITY PURCHASED BY OPERATIONS

FUELS CONSUMED
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Table 11.6: Water usage by Rustenburg Concentrators during 2011/2012. 

 

 

 

Description UOM Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-12 Total

Water used for Primary Activities 1000m 3 334.66 315.11 290.01 302.56 296.04 295.92 343.93 281.47 307.06 392.08 284.31 309.07 3752.22

Water used for non-Primary Activities 1000m 3 14.55 11.36 7.64 9.53 12.2 12.7 13.14 18.7 12.89 8.32 17.53 12.33 150.89

Potable Water from an External Source 1000m 3 152.66 136.26 101.11 118.72 111.7 112.07 108.46 128.99 148.77 172.16 143.34 124.87 1559.11

Non-Potable Water from an External Source 1000m 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Waste Water/Second Class Water Used 1000m 3 196.54 190.2 196.54 193.37 196.54 196.54 248.61 171.18 171.18 228.24 158.5 196.54 2343.98

Surface Water Used 1000m 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Rainfall harvested and used as a new w ater 1000m 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Groundwater Used 1000m 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Water Recycled in Process 1000m 3 1583.69 1706.22 1656.38 1438.68 1603.48 1666.47 1808.03 2236.78 2501.98 2953.79 2278.4 2134.01 23567.91

Precipitation mm 0 52.5 0 105.5 75 45.5 91 15.5 0 3.5 0 0 388.5

Effluent to surface water 1000m 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Seepage losses 1000m 3 176.42 176.42 176.42 176.42 0 0 0 0 0 0 0 0 705.68

Evaporation losses 1000m 3 626.46 626.46 634.19 641.93 677.49 766.01 773.24 766.01 763.54 739.89 722.49 705.08 8442.79

TDS surface discharge tonnes 0 0 0 0 0 0 0 0 0 0 0 0 0

Sulphates discharge to surface water tonnes 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity purchased MWh 39414 42405 42667 42356 32163 43708 41002 44355 39300 45711 45288 45094 503463

Diesel used 1000 L 4.94 5.95 5.51 4.18 3.53 3.85 5.4 4.96 5.67 8.11 4.69 6.81 63.6

Petrol used 1000 L 0 0 0 0 0 0 0 0 0 0 0 0 0

LPG/Liquid Fossil Fuel Gases Used tonnes 0 0 0 0 0 0 0 0 0 0 0 0 0

WATER USE

WATER SOURCE

WATER OUTPUTS

WATER QUALITY

ELECTRICITY PURCHASED BY OPERATIONS

FUELS CONSUMED
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Figure 11.1: Total potable water consumption for RPM-RS (mining & concentrators) during 2007/8, 2008/9, 2009/10. 2010/11 and 2011/12. 
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RPM-RS used 20.26% of its potable water allowance in the 2011/2012 hydrological year compared to 

18.69% during the 2010/2011 hydrological year.   

 

Waterval Smelter / ACP used 57.79% of their allocated potable water allowance in the 2011/2012 

hydrological year compared to 62.25% during the 2010/2011 hydrological year.  

 

RBMR used 109.14% of their allocated potable water allowance in the 2011/2012 hydrological year 

compared to 106.84% during the 2010/2011 hydrological year.  

 

PMR complied with its allocated potable water consumption during the 2011/2012 hydrological year. 

PMR used 96.04% of its potable water allowance in the 2011/2012 hydrological year compared to 

97.65% in the 2010/2011 hydrological year.  

 

7.1 Water Reuse 

 

A Municipal Trust was been formed in order to upgrade the Municipal Sewage Treatment Plant 

(MSTP). Impala and RPM-RS and others have agreed to become anchor tenants of this project by 

purchasing a minimum volume of treated effluent for use in their process. 

 

The total flow after the initial upgrade of the MSTP is about 30 Mℓ/d. The supply of effluent from the 

MSTP will eventually increase to 42 Mℓ/d of which RPM-RS requested 15 Mℓ/d. The present 

agreement to purchase the MSTP effluent is as follows: 

RPM-RS   - 15 Mℓ/d 

Impala Platinum  - 10 Mℓ/d 

Xstrata    - 3 Mℓ/d 

Municipality   - 3 Mℓ/d 

 

Both Xstrata and the council take off their requirements prior to the final effluent delivery and as such 

are excluded from this analysis. The upgrading of the plant was completed in 2006 and the 

refurbishment of the existing plant by February 2007.  

 

Supply of treated sewage effluent from the MSTP to RPM-RS’s Klipgat Dam commenced in July 2007.  

 

However the treated sewage water utilisation by RPM-RS has not been optimised due to water quality 

issues, particularly suspended solids.  The total flow of treated sewage water available to RPM-RS is 

15 Mℓ/d. 
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Anglo Platinum is partaking in the study to supply industrial grade water from Hartebeespoort Dam to 

the North West province.  The benefit is that additional potable water will be freed-up for the 

communities. 

 

8 Regulation 704 Compliance 

A compliance audit in terms of Regulation 704 was done at RPM-RS at all the operations, Table 12.1 

shows the results of the audit. 

 

Table 12.1: Regulation 704 compliance 

Operation Regulation 704 
Compliance 
inspection 
completed 

Regulation 
704 
Compliant 

Comments 

Waterval 
Smelter 
Complex (SRK 
Report 
306807/1) 

� X 

Storm water drains sized to meet legal 
requirements, ponds require relining. The dams 
and silt trap are currently being desilted. A 
strategy and planning to reinstate the silt traps is 
underway and only after the silt controls at 
source has been resolved will the dams be 
relined 

PMR (SRK 
Report 
303095/1)) 

� � 

PMR is compliant in terms of clean and dirty 
water separation. PMR has got exemption from 
Regulation 704 for being built within the 1:100 
year floodline of the Klipfontein Spruit. 

RBMR 

� � 

RBMR has got exemption from Regulation 704 
for being built within the 1:100 year floodline of 
the Klipfontein Spruit. Clean and dirty water 
separation meets regulation 704. 

Shafts (SRK 
Report 
327936/1) 

� X 

The shafts are not in compliance with Regulation 
704. The project to bring the shafts in line with 
the requirements of Regulation 704 has 
commenced. The budgets and the preliminary 
design for the upgrades have been completed. 
Stormwater controls towards meeting Reg 704 
have been constructed at Sipumulele 1 (clean 
water cut off drains, 1:50 year internal dirty 
water drains).  In addition to the stormwater 
controls a 8000m3 dam was constructed, At 
Sipumulele 3, paddocks have been constructed 
at the waste rock dumps.  Portions of the dirty 
water collection facility have been constructed 
but are not complete yet. 
Stormwater work is also underway at the 
Khusuleka shafts (stormwater canals for clean 
and dirty water and a stormwater control dam at 
each shaft).  Khomonani shaft 1 and 2 has clean 
and dirty water canals constructed at each shaft 
and Khomonani 2 has a stormwater dam 
constructed to cater for the dirty water 
stormwater 

Waterval 
Concentrator 

X  The Regulation 704 items include an upstream 
cut off canal, 1:50 year cut off drains.  The 
comments in the waterfall complex 

Klipfontein X  This concentrator is no longer in operation 
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Concentrator 

UG2 
Concentrator 

X  The design and construction of UG2 
Concentrator was done in line with Regulation 
704. 

Frank 
Concentrator 

X  This concentrator is no longer in operation 

WLTR X  The design of WLTR was done in line with 
Regulation 704. No audit has been done as yet. 
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9 Stakeholder and governmental department engagements  

 

Throughout the year RPM-RS continued to actively engage its’ stakeholders on environmental, health 

and hygiene, corporate social investment and sustainable development issues. This took the format of, 

inter alia:  

• Public participation meetings, 

• Catchment Management Agency meetings,  

• WULA meetings, 

• Specific project meetings  

• Briefing letters and reports submitted to the relevant authorities. 

 

All stakeholder events are recorded and relevant actions managed through EMS. RPM-RS will 

continue to actively engage its stakeholders into the future.   

 

10 Environmental Incidents 

 

All environmental incidents reported across RPM-RS are captured to the electronic IRM.NET 

Environmental Management System database where corrective actions are assigned. Progress 

against these actions is then monitored using IRM.NET and the incident is only closed off once 

corrective actions have been satisfactorily achieved. All incidents (defined as reportable) are reported 

to DWAF NW Regional Office and no reportable incidents were observed for the reporting period. 

 

 

11 Water Management Commitments 

 

The water management commitments for September 2007 to August 2008 is summarised in Table 

15.1. 

 

Table 15.1: Water management commitments for September 2007 to August 2008 

Water Management Commitments for September 2007 to August 2008 

Implementation of Regulation 704 

requirements: 

• Turffontein Shaft 

• Paardekraal Shaft 

• Boschfontein Shaft 

• Bleskop Shaft 

• Waterval Mine 

• Waterval Concentrator 

For the period 2008 - 2010 

Tar Pits 

Klipfontein Concentrators – assess the size and impact 

area.  Planning for removal of remaining tar pit at Klipfontein 

Training Centre and at Bleskop Stadium for the period  

2008 - 2010 
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Water Management Commitments for September 2007 to August 2008 

RBMR 
Additional crystallizer upgrades as part of the expansion 

project 

 Pilot Phase on potential groundwater remediation at RMBR 

 
Cleaning and Inspection of process water dams at  RBMR 

(see Appendix D) 

PMR Upgrade and relining of Dam 6 west (see Appendix E) 

Waterval Smelter Upgrade of the Vlei Sump area 
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Progress as at August 2012 on commitments of August 2008 

Commitment Status 

RPM-RS COMMITMENTS  

Finalise WULA in consultation with DWA 
Completed, WUL; 2012 (Licence 03/A22H/ACGIJ/926) issued. Due to 
substantive errors in IWUL an amendment application was submitted 
during July 2012. 

Prepare, and present to DWA, an action plan with associated time schedule to 
bring RPM-RS into compliance with Regulation 704 requirements as identified 
through the Effluent Management Plan submitted November 2004. 

Ongoing meetings with DWAF.  
Project in progress. Addressed in the IWWMP 2011 

Waterval Shaft stormwater and effluent controls will be assessed and upgraded. Assessments completed. 

Rehabilitation of historic tar pit/s (finances allowing). 

The tar has been removed to a hazardous waste landfill site. The basic 
assessment and waste license application has been submitted for 
authorization. Pending approval by DEA. Rehabilitation to commence 
following authorization.  

Construct the pipeline to transfer process water from Klipgat Dam to Western 
Limb Tailings Re-treatment Project (WLTR) for re-use. 

Completed. 

Begin implementation of the Groundwater Management Plan during 2005, 
including the development of a conceptual and numerical groundwater flow model 

Phases 1, 2 and 3 completed. Phase 1 of RPM Water Action Plan is 
under way and due for completion in July 2013. 

RBMR COMMITMENTS  

Design for upgrade of RPMCD area to reduce spillage of sodium sulphate to soil.  
Upgrade completed. This includes tar roads and installation of 
additional stormwater control measures. 

Installation of wet scrubber to reduce boiler air emissions. RBMR will use plant 
process water to avoid additional Rand Water use. 

Completed. 

Groundwater model and groundwater remediation. 

Ground water model for RBMR is completed.   
Commissioning of the pilot desalination plant complete. Water 
extraction and treatment ongoing. Current optimization opportunities 
for pilot treatment plant being investigated. 

PMR COMMITMENTS  

PMR: Construct weirs at both outlets from PMR. Completed. 

PMR: Additional evaporator (and possible new effluent dam) to be constructed 
Construction of the new evaporator has been completed. There is no 
plan to construct new effluent dam. Effluent Treatment Plant was 
constructed in order to rehabilitate the existing effluent dams. 
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Appendix A: 

Surface Water and Ground Water Monitoring Point Maps 
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Integrated Development Plan



 
 

 

  BOJANALA PLATINUM DISTRICT MUNICIPALITY 

 

 

 

 

 

 

 

 

 

 

 

 

 

2010/11 REVISED INTEGRATED DEVELOPMENT PLAN AND 

MEDIUM TERM REVENUE AND EXPENDITURE FRAMEWORK 

2010 ‐2013 



 
 

EXECUTIVE SUMMARY  
 

a) Introduction 
 
 
BPDM has  considered the following inflation forecasts in preparing the budget for 2010/11 
and MTREF. 
 
Fiscal Year                        2008/09 
                                           Actual 

2009/10 
Estimate 

2010/11      2011/12       2012/13 
                   Forecast 

Headline CPI Inflation        9.9% 6.7% 5.7%             6.2%             5.9% 
Source :Budget Review 2010 
 
 
Further BPDM has also taken into account the wage agreement SALGA concluded with 
municipal workers unions on 31 July 2009, comprising of a 10.5 percent increase  and a 2.5 
percent non-pensionable allowance. 

On 17 April 2009 the Minister of Finance promulgated the Municipal Budget and Reporting 
Regulations (Government Gazette 32141). These regulations are applicable to all 
municipalities  from 1 July 2010. 

The most important element of the new regulations is that they prescribe the format for 
municipal budgets. National Treasury has produced an Excel based model to assist 
municipalities in the compilation of the new budgets. 

 Bojanala Platinum District Municipality has complied with these formats for the 2010/11 
financial year and they are attached herewith, however certain of these forms are not 
applicable to us as per the powers and functions assigned to us. 

Supporting Schedules not applicable to BPDM          

Table A10‐Basic services delivery measurement Not applicable to be BPDM as we do not offer the 
services listed 

Table SA11‐Property rates summary  Not applicable as BPDM does not implement property 
rates ACT 

Table SA12&13‐Property rates by category(budget 
year) 

Not applicable as BPDM does not implement property 
rates ACT 

Table SA14‐Household bills  Not applicable as BPDM does not issue billing to 
households 

TableSA17‐Borrowing  Not applicable as BPDM has not engaged in borrowing

Table SA21‐Transfers and grants made by the 
municipality 

Not applicable as BPDM

Table SA31‐Municipal does not have entities Not applicable as BPDM does not have entities 

Table SA32‐List of external mechanisms  Not applicable as BPDM does not have service delivery 
contracts with service providers 

Table SA33‐Contracts having future budgetary 
implications 

Not applicable as BPDM does not have contracts with 
future budgetary implications. 

 

b) Overview of the Budget Process 



In August 2009 Council approved the Process Plan and District IDP Framework as required 

by the Local Government: Municipal Systems Act No.32 of 2000.  

In March 2010, Council noted, and approved for public comments both Drafts of the IDP and 

Budgets. This was followed by: 

 The Advertisement in the local papers of the Draft IDP/Budget of the BPDM for 

comments – 1 – 9th April 2010; 

 Copies of the Draft IDP/Budget  were placed at all five local Municipalities for the 

public to access the said documents for comments: 1 – 11 April 2010; 

 Consultation Forums/Sessions 

 

- District Technical Task Team was convened followed by meetings per each 

Local Municipality with the Technical Department of BPDM; 

 

- Municipal Managers’ Forum was convened on the 19th April 2010; 
 

- A Special District Intergovernmental Forum was held on the 22 April 2010. 
 

- A workshop was convened for All Councillors on the New budget format  from 

the National Treasury on the 03 of May 2010 in the Council Chambers; 

 

- Mayors/Executive Mayors of the District were convened through the 

Intergovernmental Relations forum, in the same meeting All 

Dikgosi/Traditional Leaders of the District were invited and participated.  - 04th 

May 2010; 

 
- Sector Departments and Local Municipalities – 6th May 2010; 

 
- Interest Groups (incl. Youth, Representative Groups of Persons with 

Disabilities; Business Groups and other CBOs and NGOs – 7th May 2010; 

 
- Convening of a District Imbizo (20th May 2010) in Moses Kotane.  

 



- Overview of alignment of annual budget and the IDP 

        

Strategic Objective 2010/11 Medium Term Revenue & Expenditure 
Framework 

R thousand 
Budget Year 

2010/11 
Budget Year +1 

2011/12 
Budget Year +2 

2012/13 
a) Basic Service delivery 196,697 206,728 218,921 
b) Good  Governance and Public Participation 
c) Economic Development 

51,126 
19,482 

54,296 57,500 

d) Municipal Transformation & Organizational 
Development 

 
43,178 

 
32,508 

 
34,426 

e) Municipal Financial Viability and 
Management 

24,989 23,037 24,397 

Total Revenue (excluding capital transfers and 
contributions) 335,472 331,951 351,531 

 

 

f) 2010/2011 Capital Projects allocations  

The Districts position on capital projects allocation to local municipalities is as per its council 
resolution and the conditions related to the capital budget being: 

 That the projects must be linked to the IDP, 
 That no counter funding will be funded by the District’s capital budget and 
 That the District will act as the implementing agent on all capital projects funded by 

the District. 
 

 

Table 1 – NEW PROJECTS AND ROLL OVER PROJECTS TO BE FUNDED IN 2010/11  

Projects KPI 
2009/10 

Budget 

2010/11 

Budget 

Upgrading of Water 

Treatment Works in 

Swartruggens 

Completion of the upgrading of the capacity to 

3.5ML  

(after tender closure, mechanical & Civil closed 

at R16m and electrical closed at R4m, 

professional fees at ECSA rates) 

15’000’000 10 000 000 

Upgrading of Sewer 

Treatment Works in 

Swartruggens 

Completion of the capacity upgrade of the plant 

to 2.5 ML 

(after tender closure, mechanical closed at 

R14m and electrical closed at R4m, 

26’085’293 18’914’707 



professional fees at ECSA rates. Civil works 

est. At R10m on outstanding  civil works) 

Koster Fire Station 

Completion of the Koster Fire Station 

(original scope was to renovate existing 

building, changed to construct a new building) 

2’000’000 8’500’000 

Ikemeleng – VIP 

Toilets 
Completion of the  Ikemeleng – VIP Toilets 0’00 4’500’000 

Ikageng water 

supply 
Completion of the  Ikageng water supply 0’00  3’000’000 

Bapong Water 

Supply 
Completion of the  Bapong Water Supply 0’00  4’500’000 

Xanadu Pipeline Completion of the  Xanadu Pipeline 0’00  3’800’000 

60 Medium  Mast 

lighting connection 
Completion of the  High Mast lighting 0’00  1,000’000 

Plant, Machinery 

and equipment 

Purchase plant ,machinery and equipment for 

Moretele LM roads division  
0,00 5,000,000 

Water provision in 

Maubane 
Provision and installation of 1628 water meters 0,00 3,000,000 

Water provision in 

Skirlik 

Provision and installation of communal stand 

pipes for 200 households 
0,00 1,500,000 

Construction of 

electrical line from 

Koster to Ratsegae 

Completion of the electrical line from Koster to 

Ratsegae 
0’00  800’000 

2011/12 

Infrastructure 

projects planning 

Appointment of professional service providers 

for 2011/12 
0’00 1 051 000 

Sub total 65,465,707

 

 

 



 

 

 

Table 2 – ROLL OVER PROJECTS  

Projects KPI 09/10 Budget 

Projected 

Expenditure (end 

June ’10) 

Balance 

Rollover 

Water Reticulation 

in Lekgalong. 

Completion of internal water 

reticulation communal stand 

pipes 

9’590’128 300’000 9’290’128 

Construction of 

12ML reservoir in 

Moruleng 

Completion of the 12ML 

reservoir in Moruleng. Joint 

funding with Bakgatla Ba 

Kgafela Administration (total 

project value ±R22m)  

12’272’171 500’000 11’772’171 

District Water and 

Sanitation Master 

Plan 

Completion of Water and 

Sanitation Master plan 
700’000 100’000 600’000 

Roads gravelling 

programme 

Completion of gravelling roads 

programme. 
23’062’000 1’500’000 21’562’000 

Development of 

District Roads and 

Storm water master 

plan 

District Roads and Storm water 

master plan developed 
1,500’000 0’00 1,500’000 

Sub total 44,724,299 

Total infrastructure 110,190,000 

 

g) Budget related policies. 
 

 Travelling and Subsistence policy 
The policy provides guidelines wherein the compensation for travelling and subsistence 

costs incurred or deemed to be incurred by BPDM officials and councillors can be handles in 



a practical, sensible, organised and effective manner. The policy provides for subsistence 

and travelling allowances as well as applicable tariffs for officials and councillors. This policy 

is currently under review and would be implemented once approved by council.  

 

 

 Supply Chain management policy 

 
Supply chain policy has been developed to comply with the provisions of Section 111 of the 

Municipal Finance Management Act (MFMA). The policy reflects on the systems, procedures 

as well as mechanisms set up to implement the supply chain management policy.  

 Internet, computer network and electronic appliance usage policy  
 

The policy provides guidelines in respect of the use of computer equipment, network 

equipment and other peripheral or related electronic appliance provided by BPDM for use by 

employees and specifically to indicate possible abuse and the consequences of such abuse. 

 Fraud and corruption prevention policy 
 

The policy is developed to provide guidelines for managing and combating fraud and 

corruption in BPDM. The policy is aimed at creating an environment where fraud and 

criminal activities of dishonesty are efficiently and effectively dealt with and managed.  

 

 

 Fixed asset management policy  

Fixed asset management policy is developed in compliance with the MFMA to provide for 

mechanisms and procedures for managing municipal fixed assets.  

 

 Policy on provisions  
 

The objective of this policy is to define provisions, identify the circumstances in which 

provisions should be recognised, how they should be measured and the disclosures.



 

 Investment policy  
The purpose of the policy is to ensure that investment of surplus funds forms part of the 

financial system of the municipality and to ensure that prudent investment procedures are 

consistently applied. The policy also reflects processes and control measures that need to 

be followed and applied before money can be invested, as well as permitted investment 

institutions that BPDM can invest with.  

 Risk management policy 
 

Risk management policy outlines BPDM’s position and approach to risk 

management. The policy is developed to determine the process and identify tools for 

the district to realise its objectives, minimise its risks and also maximise its 

opportunities. 
 

 Virement Policy 

The abovementioned policy is in the process of being finalised and will be approved 

by Council before the 30 June 2010. 

 Budget related Policy 

The abovementioned policy is in the process of being finalised and will be approved 

by Council before the 30 June 2010 

 

 

 

 

 

 

 

 



 

 

Measurable objectives per vote 

Office of the Executive Mayor 

Project Name/Description  
Key Performance 

Indicator  

Projects 

status 

2010/11 



Community bursary scheme Number of tertiary study 

bursaries awarded. 

Continuing 1 320 000

 Letsema    Number of community 

programmes implemented  

Continuing 300 000

Community Outreach 

Programmes 

 

Number of structured 

community outreach 

programmes coordinated and 

supported  

Continuing 

 

660 000

Mayoral Imbizos Number of Mayoral Imbizos 

coordinated  

Continuing

 

1 430 000

Traditional Authority Support Number of support initiatives 

for Traditional leaders  

Continuing 440 000

Coordination of Land Use 

Management System  

 

Development and roll out of 

land use management 

systems in local 

municipalities  

Continuing 

Roll over  

1 300 000

Support to sports Programmes Number of sports 

programmes supported 

Bojanala Marathon held 

Continues 2 100 000

 Provision of basic sport 

equipment 

Number of communities 

supported with basic sport 

equipment 

New 1 000 000

Arts and Culture Support Number of Arts and Culture 

programmes supported 

Continues 1 400 000

Support to Gender 

Mainstreaming & HIV & AIDS 

Projects 

Number of gender 

mainstreaming initiatives and 

HIV/AIDS projects 

supported. 

Continuing 500 000

Support to  Disability and elderly 

Projects 

Number of  disability and 

elderly Projects supported  

New  R700 000



 

Office of the Speaker 

Projects KPI 
Projects 

status 

Budget 

2010/11 

Councillors Training Number of trainings 

conducted for Councillors  

Continues 1 057 000

Ward Committee training Number of trainings 

conducted for ward 

committees  

Continues 1 057 000

Total for Office of the Speaker 2,114,000

 

 

 

 

Office of the Single Whip 

Projects KPI 
Projects 

status 

Budget 

2010/11 

Single Whip Support  Number of support  

initiatives for single whip 

Continues 300,000

 Number of meetings and 

workshops convened 

Continues 300,000

 Support to Women, Youth and 

Children’ Services 

Number of Women, Youth 

and Children’ Services 

supported   

New  800 000

Total for Office of the Executive Mayor 11,950,000



Total for Office of the Single whip 600,000

 

 

Office of the Municipal Manager 

 

 

 

 

 

Budget and Treasury  

Projects KPI 
Projects 
status 

Budget ®

2010/11

Review of the District Spatial 

Development Framework 

Implementation of District Wide 

Geographic Information System 

Continues  1 000 000

Implementation of shared 

services model  

Shared services model implemented  Continues 792 750

Total for Office of the Municipal Manager 1,792,750

Projects KPI Projects status 
Budget ®

2010/11

Supply Chain Management 

system 

Improved supply chain management system Continuing 500 000



 

Corporate Support Services 

Projects KPI 
Projects 
status 

Budget ®

2010/11

BPDM  Training and 

Development  

Number of training Interventions 

introduced Continues 1 000 000

Staff Study  Bursaries  No of Staff Bursaries awarded Continues 400 000

Internship training Number of internship programmes New  300 000

Review   of district wide 

finance policies 

 

Number of policies reviewed  

 Supply chain management 

 Asset management 

 S & T 

 Overtime 

 Leave 

 Fraud and corruption 

 Risk management 

 Investment 

Continuing  739 900 

Financial Support to 

Kgetlengrivier Local 

Municipality including 

MFMA implementation 

Number of support initiatives provided to KLM 

 Compilation of AFS 

 Assist with queries raised by AG 

 Implementation of policies 

 MFMA implementation 

Continuing  1 426 950

Financial Support to 

Moretele Local Municipality 

including MFMA 

implementation 

Number of support initiatives provided to 

Moretele Local Municipality 

 Compilation of AFS 

 Assist with queries raised by AG 

 Implementation of policies 

 MFMA implementation 

New 1 426 950

Development & 

Implementation of the Asset 

management plans  

Asset management plan developed & 

implemented  

New  1 796 900

Improvement to BPDM 

financial system 

Improved BPDM financial system New 1 500 000

Total for Budget and Treasury 7,390,700



programme  conducted  

Development of the 

Retention Strategy 

Retention Strategy developed and 

implemented  

Continues 200 000

Employee Assistance 

Programme 

No of employees assisted through EAP  Continues 200 000

Departmental Team 

Building Exercise 

Team Building held for all Departments New  800 000

 Document management 

System 

Compliance with the National Archives 

Act 

Continues 1 000 000

Occupational Health and 

Safety Awareness 

programme 

Number of Occupational Health and 

Safety Awareness programmes 

implemented  

Continues 150 000

Total for Corporate Support Services 4,050,000

 

 

 

 

 

 

Economic Development, Agriculture & Tourism 

Projects KPI 
Projects 
status 

Budget ®

2010/11

Facilitate the establishment 

of a Farmer Support 

Development Centre  

Feasibility Study conducted New 700 000

Facilitate the establishment 

of Essential oils project in 

Moretele municipality 

Number of essential oils projects 

established in three villages. 

New 500 000



(implementation planning) 

Facilitate the 

commercialization of small 

stock production. 

 

Number of goats and piggery  production 

Cooperatives and projects 

commercialised 

Number of Layer and broiler  Projects 

commercialised 

New 1 800 000

2010 District Tourism 

Branding, Promotion & 

Marketing  

Number of District Tourism Branding, 

Promotion & Marketing initiatives 

implemented  

New  500 000

Training and up-skilling of 

SMMEs  

Number of training and up-skillling 

programmes for SMMEs  

Continuing  1 700 000

Facilitate the establishment 

of Slate Beneficiation 

Production Cluster in 

Kgetlengrivier municipality 

Number of Slate Beneficiation Cluster 

established 

New 500 000

Facilitate the establishment 

of Granite Beneficiation 

Cluster in Rustenburg and 

Madibeng municipalities 

Number of  Granite Beneficiation Cluster 

established  

New 500 000

Facilitate the Development 

of    District Tourism Route 

from (Hartbeespoort to Sun 

City)  

District Tourism Route developed  New 1 000 000

Upgrading of Hunting Camp 

in Mabalstad (Seed funding) 

Financial support to the Hunting Camp New 1 000 000

Coordination of a District 

EXPO  

Number of SMMEs exposed to market Continues  1 162 700

Resuscitation of Hiking 

Trails in Dwarsberg  (EPWP 

linked) 

Financial support to the upgrading of 

Hiking Trails  

New 650 000

Review and alignment of 

LED Strategies for local 

municipalities 

LED strategies reviewed and aligned New 1 000 000



Land care programmes in  

rural areas 

Number of land care  projects 

implemented 

New 500 000

Jericho Feedlot 

establishment 

Jericho Feedlot established Continuing  1 000 000

Construction of the 20 000 

Chicks broiler structures 

Chicks broiler structures constructed  Continuing  250 000

Mogwase Goat breeding 

scheme 

Functional Goat breeding scheme Continuing  200 000

Total for Economic Development, Agriculture & Tourism 11,763,900

 

 

 

 

 

 

Community Environmental Services 

Projects KPI 
Projects 
status 

Budget ®

2010/11

Roll out of Air Quality 

Management Programmes 

Number of air quality management 

programmes implemented 

Ongoing 1 000 000

Climate Change Combat 

initiatives  

Number of municipal initiatives to combat 

climate change 

Ongoing 800 000

Implementation of 

Integrated Waste 

Management Plan (IWMP) 

Number of interventions to local 

municipalities on waste management 

problems 

New 2 000 000

Environmental Education  

and Awareness 

Number of environmental education and 

awareness Programmes 

 

  On going 1 500 000



Programmes Developed and 

Implemented 

Implementation of Municipal 

Health outreach 

Programmes  

Municipal health Outreach Programmes 

implemented 

Ongoing 600 000

Total for Community Environmental Services 5,900,000

 

Community Development Services 

Projects KPI 
Projects 
status 

Budget ®

2010/11

Support to NPOs-NGOs  Financial and technical support to 

identified NGOs/NPOs  

continuing 800 000

 

Support to Poverty 

Alleviation Projects 

Number of poverty alleviation projects 

supported 

Number of food parcels issued to 

deprived households 

continuing 2 200 000

Support the promotion of 

Community Safety initiatives 

Number of Community Safety initiatives 

supported 

Ongoing 900 000

 Support the Provision of 

Transport Programmes 

Transport Projects Supported Ongoing 1 000 000

Establishment the capability 

of the standardised fire and 

rescue systems and 

equipments 

Fire and rescue equipments , vehicles & 

personnel to ensure planning, 

coordination and standardisation  

New 

 

1 900 000

Support to Fire Protection 

Associations in Mogwase 

Fire Fighting Equipments and 

communication equipments procured.   

Continuing 500 000

Support to Fire Protection 

Associations in Bojanala 

Fire belts for farmer protection  continuing 1,000 000



Renovation of the building 

for the  Swartruggens fire 

station 

Old Commando building renovated  New  1 000 000

Interventions to disaster 

incidents 

Material and stock distributed to 

vulnerable communities during disaster 

incidents 

Ongoing 2 500 000

Disaster awareness 

programme 

Number of Disaster awareness 

programme rolled out  

Ongoing 156 301

Total for Community Development Services 11,956,301

 

 

 

Budget per vote on special projects and infrastructure 

Vote /Department Allocated for  Amount 
allocated 

Office of the Executive Mayor special projects 9,950,000

Office of the Speaker special projects 2,114,000

Office of the Single Whip special projects 600,000

Office of the Municipal Manager special projects 1,792,750

Budget and Treasury  special projects 7,390,700

Corporate Support Services special projects 4,050,000

Economic Development, Agriculture & Tourism special projects 11,763,900

Community Environmental Services special projects 5,900,000

Community Development Services special projects 13,956,301

Technical Services Infrastructure projects 110,190,000



Total allocated to  infrastructure special projects special projects 167.707,651

 

 

Budget allocation to operating expenses 

Employee related costs 105,519,000 

Remuneration of Councillors 8,673,000 

Depreciation and asset impairment 9,245,000 

Administrative expenses 44,438,157 

Total allocated 167,875,157 

 

Conclusion 

Analysis on the past two years District’s capital allocation 

After doing an analysis on the past two years capital allocation to the local municipality, it 
can be summarized in the graph below: 

 

It is clear that Kgetlengrivier LM received the largest portion of the allocation. This was due 
to the fact that at that time they had major bulk water and sewer crisis due to the drought 
and also after the intervention by the joint technical task team that was established by the 
Executive Mayor to collectively address these crises amongst Provincial DWAF, Magalies 
Water, BPDM and KRLM. 

 

The graph below compares the distribution % between the past two years (‘08/’09 and 
‘09/’10) against the available ‘10/’11 capital budget.  



 

 

h) Operating expenses 

 

 Salaries increased by R29m from R85m allocated in the budget review to R114m in 
the 2010/11 draft budget. The main drivers been the anticipated filling of vacant 
positions in the Fire services sub votes of Community services and the full 
implementation of the community environmental services.  

 Salaries ,wages and allowances amounts to 34% of the total revenue budget.  

 Administrative expenses accounts for 15 % of the entire budget. 

 Three percent has been appropriated to purchasing of new assets in the form of 
vehicles and office furniture as well as to repairs and maintenance of the existing 
assets. 

 

 

 

 

_______________________________ 

Ashmar Khuduge 

Acting Municipal Manager 



Integrated Water and Waste Management Plan



Anglo American Platinum
Rustenburg Operations
Integrated Water & Waste
Management Plan

Report Prepared for

Rustenburg Platinum Mines Limited -
Rustenburg Section

Report Number 407707/1

Report Prepared by

June 2011



SRK Consulting: Project No: 407707 RPM Rustenburg operations IWWMP Page i

BURJ RPM IWWMP f inal.docx June 2011

Anglo American Platinum Rustenburg
Operations Integrated Water & Waste
Management Plan

Rustenburg Platinum Mines Limited -
Rustenburg Section

SRK Consulting (South Africa) (Pty) Ltd.
265 Oxford Rd
Illovo 2196
Johannesburg

South Africa

e-mail: johannesburg@srk.co.za
website: www.srk.co.za

Tel: +27 (0) 11 441 1248
Fax:+27 (0) 11 880 8086

SRK Project Number 407707

June 2011
Compiled by: Peer Reviewed by:

Jacky Burke
Principal Scientist

John Cowan
Principal Consultant

Email: jburke@srk.co.za

Authors:

Jacky Burke



SRK Consulting: Project No: 407707 Rustenburg operations IWWMP Page ii

BURJ RPM IWWMP f inal.docx June 2011

Executive Summary
This Integrated Water and Waste Management Plan (IWWMP) is an update of the 2004 IWWMP.

The IWWMP reflects the current water use situation at the operations and conforms to what

Department of Water Affairs (DWA) requires from an IWWMP as DWA’s Operational Guideline:

Integrated Water and Waste Management Plan (First Edition, February 2010) was the blue print to

develop this IWWMP.

Background
The Anglo American Platinum Ltd (AMPLATS) Rustenburg Operations is 100% owned and operated

by Rustenburg Platinum Mines Limited (RPM).  RPM has mined the Merensky Reef in the

Rustenburg area since 1929 and more recently the UG2 reef.  Since 1949, mining has been

continuous and at an increasing rate until the present day. Exemption Permits were issued under the

old Water Act for the mining (Permit No.1954B) and process operations (Permit No.1865B, Permit

No.1867B, Permit No.1866B) but these expired in January 2005. A water use licence application

(WULA) (SRK Report 317139, 2003) was submitted in October 2003 to replace the Exemption

Permits and updated in the form of an Integrated Water and Waste Management Plan (IWWMP) in

October 2004 (SRK Report 317139, 2004).  A further update of the WULA in the form of a

Reconciliation Report was submitted in 2008.  It is understood that the water use licence (WUL) has

been drafted by the DWA regional office and a final decision is awaited. In the interim, AMPLATS

strives to manage water according to the conditions of the exemption permit, National Water Act, Act

36 of 1998, DWA Best Practise Guidelines and the Anglo American Internal Best Practice Guidelines

– The Anglo Environment Way.

Location and project description
RPM Rustenburg operations is located in the North West Province, north-east of the towns of

Rustenburg and Kroondal within the quaternary catchments A22J (Hex River) and A21K

(Sterkstroom) at latitude 25 degrees 41 minutes south and longitude 27 degrees 20 minutes east.

The mine lease area covers approximately 130 km2 and stretches in excess of 20 km from east to

west and 15 km from north to south.  The mine lease area, which incorporates the process

operations, falls on the farms Anglo Tailings 942JQ, Boschfontein 268JQ, Brakspruit 299JQ,

Klipfontein 300JQ, Paardekraal 279 JQ, Rustenburg Town and Townlands 272JQ, Turffontein

302JQ and Waterval 303JQ.  The business units and associated infrastructure are presented in the

table below.

Business Unit Area and infrastructure
Mining Division (the old shaft name is given in brackets)

Bathopele Mine Bathopele  (Waterval West, Central and East shafts)

Khomanani Mine Khomanani 1 (Frank 1) and Khomanani 2 (Frank 2) shafts

Khuseleka Mine  Khuseleka 1 (Townlands) and Khuseleka 2 (Boschfontein) shafts

Siphumelele Mine  Siphumelele 1 (Turffontein), Siphumelele 2 (Brakspruit) and Siphumelele 3 (Bleskop) shafts

Thembelani Mine  Thembelani 1 (Paardekraal 1) and Thembelani 2 (Paardekraal 2) shafts

Process Division

WLTR    Western Limb Tailings Retreatment (WLTR) Plant, Klipfontein and Hoedspruit tailings and
return water dams

Concentrators Concentrators: Active: UG2 and Waterval 1; Decommissioned: Frank and Klipfontein

Tailings dams: Paardekraal and Waterval (dormant);

Return water dams: Klipgat and Paardekraal.
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Waterval Smelter  Smelter and Acid Concentrator Plant (ACP)

RBMR  Rustenburg Base Metals Refinery

PMR Precious Metals Refinery

Support

Rustenburg Services  River crossings (road, pipeline, rail, conveyor) and diversions, solid waste site (no longer
operational as has reached end of life), sewage treatment (plants, pump stations and sludge
drying beds) and single accommodation villages (former hostels).

An overview of the mining and process operation and water and waste management systems at

RPM Rustenburg operations in terms of the National Water Act, Act 36 of 1998 is provided in the

table below.

Aspect Method/system
Mining

Mining  Ore is mined by the five mining business units comprising a total of eleven underground
shafts of which seven shafts are fully operational.  During 2009 three high-cost shafts were
placed under care and maintenance (i.e. are no longer operational), namely Siphumelele 2
and 3 shafts and Khuseleka 2 shaft while Thembelani 2 shaft is still in the construction
phase.  Siphumelele 3 shaft is now used as an underground training facility.

 The underground long wall or scattered mining method is used to access the Merensky reef
and the mechanised bord and pillar mining method or trackless mechanised room and pillar
mining method is used to access the UG2 reef.

 There are refrigeration plants associated with the shafts at Siphumelele 1, Khuseleka 1 and
Khomanani 2 with one plant in progress at Thembelani 2.  The refrigeration plants include
earth evaporation ponds.

 Ore is transported to the concentrators via conveyor at Bathopele shaft and rail and at all the
other shafts.

 The expected life of mine is in excess of 50 years.

Tailings remining  The existing Klipfontein tailings is being remined using high pressure water. The resulting
slurry is pumped to the WLTR plant to extract available PGMs.

 Remining is being done at a maximum rate of 900 ktpm.
 The retreatment process includes milling and flotation to create concentrate and tailings.
 Waterval and the older Paardekraal tailings may also be remined in future.

Beneficiation

Concentrators  Ore is processed at the Waterval and UG2 concentrators (including Retrofit area) using a
three-stage process of crushing, milling and flotation. The Retrofit area is adjacent to the
concentrators and was built to replace Frank concentrator capacity.

 The older Frank and Klipfontein concentrators have been decommissioned and the
infrastructure is due to be demolished in line with the Rustenburg operation’s closure
planning.

 Remined tailings is processed at the 450 ktpm WLTR plant using a similar process but
excluding crushing.

 A chromite recovery plant is under construction at the UG2 concentrator for recovery of
chromite prior to transfer of the concentrate to Waterval smelter.

 The concentrator plants are zero effluent discharge plants when operating under normal
conditions.  The concentrators produce concentrate and tailings.

 Concentrate from the concentrators and WLTR plant is transferred to the Waterval smelter
via conveyor as a grey powder. Tailings is pumped to the tailings dams via an enclosed
pipeline. Water is decanted from the tailings to the return water dams and then recycled back
to the concentrators.

Smelter  Concentrate is smelted and converted to form nickel-copper matte (NCM).
 The matte then undergoes a slow-cooling process that renders the PGM fraction amenable

to magnetic separation.
 The NCM is transferred to the Magnetic Concentrate (MC) plant which is located within the

RBMR.
 Pollution and waste minimisation at the smelter is achieved through use of the ACP which:

-  refines the furnace product to produce a sulfide matte known as Waterval Converter Matte
(WCM) and Waterval ACP Converter Matte (WACM), respectively

- converts sulphur dioxide emissions to sulphuric acid
- captures fugitive emissions from the Smelter.

RBMR  At the MC plant the matte is crushed and milled and undergoes magnetic separation to split
the magnetic PGM fraction from the non-magnetic base metal fraction. The PGM-bearing
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Aspect Method/system
fraction or final concentrate (FICO) forms the main feed to the PMR.

 The remaining base metal fraction is leached in sulfuric acid to dissolve the base metals into
solution. The liquor forms the feed to the RBMR where the by-products of copper, nickel,
cobalt and sodium sulfate are produced through a series of hydrometallurgical processes.

 Pollution and waste minimisation at RBMR is achieved through treatment of effluent in the
Effluent and Sodium (E&S) plant and the bleed of salts, such as sodium sulfate (refer to
Section 5.2.1).

 Further refining takes place at RBMR with the final PGMs produced at the PMR.
 Low grade residues resulting from the process are recycled to the smelter.

PMR  The PMR has a 3.5 million Ounces Troy Platinum Equivalent capacity.  In addition to
platinum the PMR also produces the PGMs rhodium, palladium, ruthenium, iridium, osmium
and gold.

 During the first stage of the PMR process, chlorine gas and hydrochloric acid transfer the
solid PGM-bearing feed concentrates (FICO and RMs) to solution. Through a succession of
highly selective separation steps, concentrated liquors are produced of each of the individual
metals.

 After extraction, the concentrated liquor of each individual metal is forwarded to a specific
sidestream where a final purification is performed before precipitation of a pure salt. The
pure salts are then transformed to metal by reduction.

 Depending on the grade, solid residues produced by the various processes are recycled
internally, transferred back to the smelter or toll-refined. Liquor effluents generated during
the separation processes are sent to the Values Recovery Plant (VRP) where some of the
volume is reduced by evaporation and the final low PGM values are recovered by means of
a series of cementation processes.

 After VRP, the acid effluent is neutralised with lime before being stored in the effluent dams.
Alkali effluent originating primarily from various caustic scrubbers is also stored in effluent
dams. Effluent volumes are currently managed by evaporators. The contents of the dams are
recovered and go back to the smelter for re-treating.

Water and waste management systems

Water supply  Potable water is supplied to the RPM Rustenburg operations by Rand Water Board from
Rand Water and Magalies Water Board sources.  Additional potable water supply is from
Bospoort Dam via Rustenburg Municipality.

 Secondary water is supplied from the Rustenburg and mine sewage treatment works in the
form of final treated sewage effluent or sourced from mine process water.  RPM strives to
only use potable supply as makeup when adequate secondary water is not available.

 Additional raw water supply from Hartbeespoort dam via the proposed Bakwena pipeline and
additional sources of treated sewage effluent are under investigation.

 Refer to Section 5.2 for details.

Topsoil stockpiles Soil has been stripped and stockpiled from most areas where construction of more recent
infrastructure has taken place, the exception being several of the mine residue deposits due to
the clay content of the soil acting as an in-situ clay liner (refer to Section 5.3.1).

Waste rock Waste rock is stored on waste rock dumps at the majority of the shafts.  A dense media
separation (DMS) dump has been developed at Waterval concentrator but is currently dormant.
The waste rock is used for construction on site where possible and the following waste rock
dumps are currently being reprocessed for aggregate using external crushers (SRK Report
349101, 2009):

 Siphumelele 2
 Khomanani 1
 Thembelani 1
 Khuseleka 1 (Marc’s Crushers)

Reuse of waste rock off-site may be subject to an authorisation process.  Siphumelele 1 waste
rock dump is currently being reprocessed for PGMs.

Refer to Section 5.3.1 for details on waste rock management.

Tailings disposal  Tailing is disposed of to the active tailings dams on site (Paardekraal and Hoedspruit tailings
dams).

 Waterval tailings dam is currently dormant.  Waterval East tailings dam is used occasionally
to dry out silt from desludging of the pollution control dams and thickeners at the plants prior
to reprocessing of the sludge for PGMs.  Provision for this for this practice will be made in
the Environmental Management Plan.

 Klipfontein tailings dam is being remined. Refer to Section 5.3.1 for details.

Slag disposal  The smelting process generates slag which undergoes a variety of processes aimed at
extracting any residual value.

 Slag is currently stockpiled  north of the Waterval smelter. It is recovered by Blastrite for use
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Aspect Method/system
as an abrasive in sand blasting operations; and also sent to the Rustenburg Concentrators
for further milling and deposition onto the tailings facilities. Management of the slag is in
terms of the MPRDA but is included in this IWWMP in terms of water quality management
aspects.

Domestic and
industrial waste

 Domestic waste disposal is undertaken by a waste contractor for disposal at the Rustenburg
municipal landfill site.   A mined out open pit area at the Rustenburg operations has been
approved for a new municipal landfill site as the current municipal landfill has reached
capacity.

 Industrial waste is currently sorted at the shafts at designated waste areas and then
transported to the salvage yard for recovery.   Scrap metal is sorted and sold to scrap metal
dealers. Used tyres are taken back to the suppliers and used oil is collected for recycling.
Wastes such as paper and fluorescent tubes are sorted at source for recycling or disposal as
appropriate..

 Hazardous waste is removed to Holfontein by a contractor and waste manifests are
maintained.

 Refer to Section 5.3 for details.

Dirty (waste) water
containment

 Dirty water runoff at the shafts is or will be contained in HDPE lined stormwater dams, which
have been sized to accommodate a 1:50 year storm event.   Upgrading of stormwater
measures at the shafts was initiated in 2006 with completion planned for 2012.  Excess
water from underground is settled in sludge dams at the shafts before entering the shaft
Erichsen dams, from where the water is reused underground.

 Runoff from the waste rock dumps is or will be contained either by ponding walls (paddock
system) or pollution control dams.

 Return water is stored in unlined return water dams.
 Dirty water generated at the Smelter, RBMR and PMR is stored in HDPE lined dams as a

minimum.  These dams have tell-tale manholes to inspect for dam seepage.  Seepage
collected in the manholes is pumped back to the dam.  In addition, leakage detection
systems (double liners) are in place at ACP pollution control dam, RBMR Effluent Dam 1,
RBMR triangular dam and Effluent Dam 6 at PMR. These dams have a double liner system
in terms of Minimum Requirements design specification for hazardous lagoons.

 Details of the dirty water containment facilities and stormwater management systems and
are provided in Section 5.2.2 and 5.2.3, respectively.

Discharge The RPM zero discharge policy is maintained under normal operating conditions through
implementation of the management measures in Section 5.2.

Clean water
diversion

 Clean water diversions are constructed around areas where dirty runoff may arise with the
exception of Khomanani 2 shaft and Khuseleka 1 shaft, where diversions are inadequate.
Upgrades have been designed but not yet constructed.   Completion of construction is
planned for 2012.

 Details of the clean water diversions are provided in Section 5.2.3.

Sewage Sewage is currently treated at:
 Waterval sewage plant with design capacity of 4 Ml /day
 Frank 2 sewage plant with design capacity of 0.25 Ml/day
 Townlands sewage plant with design capacity of 2.5 Ml /day

Details of the above sewage treatment plants and decommissioned plants (not mentioned here)
are provided in Section 5.2.5.

Other support infrastructure (only items not included above are noted here)
Workshops  The workshops within the mine lease area include the Boiler, Carpenter, Civils, Conveyance,

Electric, Garage, Renewal and Rockdrill workshops.

Accommodation  Residential areas: Waterval and Klipfontein villages.
 Single accommodation villages (SAV): Bleskop, Entabeni, Jabula, Kanana, Phula and ‘A’

SAV and ‘B’ SAV

Other  General offices.
 Rustenburg Recreational Club (situated at Waterval Village).
 Hospital.
 PF Retief Lab (closed) and Divisional Metallurgical Laboratory (DML).

Water uses

The Section 21 water uses requiring authorisation include:

a)          Abstraction of water (removal of underground water from shafts and rainwater from tailings

complexes);
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c)   Impeding the flow of water in a watercourse (road, rail, pipeline and conveyor crossings);

g) Disposing of waste in a manner which may impact on a water resource (pollution control

dams, stormwater dams, waste rock dumps, DMS dump, tailings and return water dams,

irrigation for dust suppression and sewage sludge);

i) Altering a watercourse (road, rail, pipeline and conveyor crossings; river diversions);

j)  Removing of groundwater from underground operations (removal of water from shafts).

Relevant exemptions
The Regulation 704 exemptions required include the following:

 Condition 4a - Khomanani 1 waste rock dump within 100 m of the Klipgatspruit and Hoedspruit
tailings dam within 100 m and 1:100 year floodline of the Hoedspruit;

 Condition 4b – river crossings and diversions; ACP terrace within the 1:50 flood-line or 100 m of a
watercourse;

 Condition 4c – backfill of mine residue to underground workings as required by the RoDs but this
is under negotiation with the Department of Mineral Resources;

 Condition 5 - use of waste rock as aggregate in on-site construction;

 Condition 6e – the older dams, namely Paardekraal Phase 1/2 and 3 return water dams have
500 mm freeboard instead of 800 mm;

 Condition 6d, f - PMR stormwater controls are designed for the 1:2 storm event as per industry
good practice and not 1:50 as per Regulation 704.

Impacts and management of water use
A risk based approach has been used in the development of the WULA.  The identified issues and
risks are summarised in the table below.  For each issue a management objective, strategy and
operational action plans have been developed based on the DWA Best Practice Guidelines and
applicable EMPR commitments and Specialist Report recommendations.

Issue Area Hazard effect/
consequence Likelihood Risk

Water supply
Impact: Reduction in potable water supply due to competing demands
Potable water supply allocations could be reduced
by suppliers to meet the needs of other users.

Mining,
Process

4  3 18 (H)

Impact: Loss of community access to ground water resources due to
dewatering
Dewatering of underground operations could
negatively impact on the water table level:
community boreholes that could potentially
experience yield losses as a result of dewatering
are limited as most communities are reliant on
municipal water supply.   No complaints due to loss
of borehole yield have been received. Post closure
the groundwater level will slowly return to normal.

Mining 3 3 9 (M)
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Issue Area Hazard effect/
consequence Likelihood Risk

Water quality
Impact: Contamination of groundwater and subsequent contribution of contaminated baseflow to

surface water resources
Contamination of groundwater and subsequent loss of a potential water supply resource

Contamination of groundwater can and has
occurred due to the inadequate handling, storage
and disposal of process water, hazardous waste,
hydrocarbons, explosives and other substances.
Pollutants of concern are salinity, nitrates and to a
lesser extent the trace heavy metal, nickel.

Mining

Risk per area provided in
main report

5 (L)
to

16 (H)
Process 5 (L)

to
 21
(Ex)

Contamination of groundwater can and has
occurred due to seepage from containment
facilities and ponding of contaminated runoff.   The
acid mine drainage (AMD) potential of waste rock
and tailings is considered negligible.

Mining and
Process

3 3 13 (H)

Impact: Contamination of storm water and surface water with sediment load from eroded
areas.
Storm water runoff may result in erosion and
increased sediment loads in the Hex River and
spruits.

Mining,
Process,
Central
Support

2 3 8 (M)

Wind may result in erosion and increased sediment
loads from dust fallout in the Hex River and spruits.

Mining,
Process

3 3 13(H)

Impact: Contamination of storm water and surface water due to spillages.
Contamination of surface water due to inadequate
handling, storage and disposal of process and mine
water, hazardous waste, hydrocarbons, explosives
and other substances.  Excess mine water has the
potential to contribute to dam overflows as the
return water dams are not designed to cater for
excess water. Surface water contamination in the
mine lease area can also be attributed to sources
other than the RPM Rustenburg operations.

Mining

Risk per area provided in
main report

7 (M)
to

15 (H)

Process 8 (M)
to

15 (H)

Contamination of surface water due to overflows
from dirty water containment facilities as a result of
excess mine water and production upsets.

Mining and
Process

3  3 13 (H)

Contamination of surface water due to inadequate
containment of sewage effluent.

Central
Support

2  3 8 (M)

River health and biodiversity
Impact: Loss of riparian habitat and riparian biodiversity
Deterioration in riparian integrity due to physical
and chemical influences on the spruits and Hex
River.   Deterioration is related to both the RPM
Rustenburg operations and other non RPM
activities within and upstream of the mine lease
area.

Mining,
Process,
Central
Support

3  3 13 (H)

Human risk
Risk: Human health and safety risk due to access to mine water resources
Signage and colour coding of pipes and valves to
distinguish between potable and mine process
water is required and is especially relevant in areas
where changeover from potable to mine process
water is applicable and in communities within the
mine lease area especially when pipes are
vandalised for water and theft of metal.

Mining,
Process,
Central
Support

3  3 13 (H)
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Issue Area Hazard effect/
consequence Likelihood Risk

Monitoring and reporting
Routine monitoring  Mining,

Process,
Central
Support

3  3 13 (H)

Compliance monitoring and reporting Mining,
Process,
Central
Support

2  3 8 (M)

Incident reporting Mining,
Process,
Central
Support

3  3 13 (H)

Public consultation
Public consultation regarding water issues has been included in the various EMP / EIA processes.

The water issues raised in the various consultation processes included:

 Appreciation for resolution of Siphumelele 1 shaft water entering Thekwane Village (positive
issue);

 Deterioration in water quality in the Hex River and Bospoort Dam due to mining (salinity) ;

 Water quality deterioration at Kanana village due to discharge of return water;

 Faecal pollution of water resources due to informal settlements;

 Information on groundwater flow directions.

These issues are being dealt with and management commitments are included in this IWWMP.

Information used in the preparation of this IWWMP
Key information sources for the IWWMP include the various specialist reports and IWWMP

workshops with a multi disciplinary team from the Mining, Process and Support divisions as well as

the AMPLATS Group Environmental and Engineering offices. The key documents used in the

preparation of this IWWMP are listed below. A full reference list is provided in Appendix C of this

report.

 2004 IWWMP (SRK Report 317139)

 Annual DWAF Compliance Report, September 2009 – August 2010 (Clean Stream, 2010)

 Mining, Concentrators and Central Support: RPM-RS combined Environmental Management
Program (ATD, May 2006) May 2006 and EIA/EMP Report for RPM-RS additional ventilation
shafts (WSP, 2008)

 Waterval Smelter: Amendment to the EMPR for Anglo Platinum Waterval Smelter to include a
slag cleaning furnace (Digby Wells and Associates, 2001)

 RBMR: EMPR Amendment for RBMR expansions (Digby Wells and Associates, 2005)

 PMR: Precious Metals Refinery: Environmental Management Program Report Consolidation
(WSP, 2010)

 Stormwater Management Requirements for the Shafts at Rustenburg Platinum Mines Limited
(SRK Report SRK372247/Rev 1, July 2009)

 Development of a comprehensive groundwater management and remediation plan for Anglo
Platinum’s Rustenburg Platinum (Clean Stream, 2006)

 Anglo Platinum Bulk Water Strategy: The management of standards, procedures and codes of
practice.  Version: 1.0.  Reference number: ctr-eng-080-0017 (undated)

 AMPLATS Environmental policies.
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Proposed licence conditions
The standard licence conditions and the uses as described in this IWWMP and the WULA forms

should be included in the licence.

Conclusion and recommendations
The relevant conditions of Section 27 and how they are being addressed by RPM are provided

below. Water use at RPM will be managed according to this IWWMP and the future WUL conditions.

Motivation in terms of Section 27 of the NWA

Section Description Motivation
27(1)(a) Existing lawful

water use
The mine has existing permits for the former four business units:

•  Anglo Platinum’s Rustenburg operations-R: 1954B
•  Waterval Smelter: 1865B
•  RBMR: 1867B
•  PMR: 1866B

The permit conditions have been consolidated and are presented in
Appendix 1.  All existing lawful water uses were registered in 1999 and 2009.

Unlawful use  All known existing water uses have been registered and /or are included in the
WULA or this IWWMP.  All existing and new uses not covered by the expired
permits i.e. not constituting existing lawful use are considered unlawful in
terms of the NWA until the WUL is issued.

New use •  WULA submissions have been made for the Hoedspruit tailings complex
(SRK Report 301781/1, April 2003 – Reference 55) and Klipfonteinspruit
alteration near the Waterval Complex (SRK Report 319672/2, May 2003 –
Reference 57).

•  A draft, consolidated WULA was submitted in October 2003 (SRK Report
317139/1, 2003 – Reference 71) for all existing and proposed water uses.

•  The WULA was updated in 2004 in the form of an IWWMP – Reference 80 -
and again in 2008 in the form of a Reconciliation Report.

•  All the existing lawful and newly applied for water uses were registered in
2009.

•  A WUL has not yet been issued.  Additional new water uses have been
identified and a WULA will be submitted following issuing of the WUL.   All
existing and proposed new water uses are described in Table 3-1.

41(3) Other relevant
legislation has been
complied with

•  EMPRs for the former four business units and subsequent amendments for
the expansions have been approved.

•  Where required a dual EIA/EMP process to address both MPRDA and
NEMA requirements is followed.

•  Waste activities in terms of NEMWA are also being addressed.
•  A legal register is maintained to keep abreast with legal obligations.

27(1)(b) Need to redress the
results of past racial
and gender
discrimination

•  AMPLATS is fully committed to meeting the socioeconomic requirements of
the MPRDA and the Mining Charter, and to achieving the associated
sustainable economic transformation.

•  The BBBEE scorecard for RPM as included in the Social and Labour Plan,
November 2009, is provided in Appendix B.

•  A number of BBBEE transactions have been facilitated at various
AMPLATS operations.  Examples of such empowerment transactions in the
Western Limb include:
- a 50:50 joint venture with Royal Bafokeng Resources over the

Bafokeng-Rasimone Platinum Mine (including the Styldrift project area)
in July 2002

- The development of a chromite recovery plant at Anglo Platinum’s Union
Mine with Siyanda Chrome Investments in July 2006.

- The transaction, in December 2006, with the Bakgatla-Ba-Kgafela
(Bakgatla), who are the traditional community at Union Mine, giving the
Bakgatla a 15% stake in Union Mine as well as a 26% stake in the
Magazynskraal project and a 55% stake in the Rooderand project.

- The formation, in August 2002, with Lonmin Plc, of the Pandora Joint
Venture, which includes the participation of the Bapo-Ba-Mogale
community and Mvelaphanda Resources (on behalf of Northam) as
empowerment partners, each having a 7.5% interest in the joint venture.

•  BBBEE transactions in the Eastern Limb include:
- Bokoni Platinum Mine previously Lebowa Platinum Mine now owned
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Section Description Motivation
51% by the BEE company, Anooraq and 49% by AMPLATS.

- Modikwa Platinum Mine project, a 50:50 joint venture between
AMPLATS and the ARM Mining Consortium Limited with the
communities having an effective 8.5% interest in the joint venture.

- Booysendaal Platinum mine owned by Northam, Mvela Resources and
AMPLATS and considered a fully integrated HDSA controlled platinum
mine.

•  No specific BBBEE transactions have been implemented at the Rustenburg
operations but AMPLATS has established an employee share ownership
plan that effectively owns 1.5% of AMPLATS to benefit all permanent
employees not benefiting from any other Company share scheme. More
than 90% of the scheme’s beneficiaries are historically disadvantaged
individuals.

•  In terms of the Rustenburg operations’ Social and Labour Plan
commitments to address employment equity the following has been
achieved or is planned:
- the operations achieved 39.1% HDSAs in management  by end October

2009. The target for 2010 was 42%.
- a target of 12.0% for women at the mine in 2011 from 8.2% in 2009.

27(1)(c) Efficient and
beneficial use of
water in public
interest

•  The public benefit of the operation relates to the economic development in
the area that can be directly attributed to mining.  This is expanded on
under 27(1)(d).

•  To ensure continued public benefit and beneficial water use, communication
with the public (interested and affected parties) is undertaken regularly
according to the Communication, Consultation and Involvement Procedure
(RPMC-ALL-SHER-PRO-0008).     In terms of legislation public consultation
has been conducted as part of the EMP Amendment processes.

•  Water use optimisation projects, including reuse of treated municipal
sewage effluent, are underway to reduce potable water consumption
thereby freeing up potable supply for expanding communities.

•  Purchase of treated municipal sewage effluent by AMPLATS has generated
funds for the Rustenburg Water Services Trust towards the upgrade of the
municipal sewage plant and Bospoort water treatment works.

•  Numerous projects have been undertaken or are underway to improve the
water quality and ecological integrity in the watercourses within the mine
lease area.  These are largely related to Regulation 704 compliance
projects (refer to Table 5-6).

27(1)(d)i Socio-economic
impact of the water
use applied for

A mine cannot operate without water.  It is as important an input as the ore
itself.  The socio-economic  benefits of the mining operation relate to:
•  improved local, regional and national economy;
•  job retention due to the anticipated life of the mine exceeding 50 years.
•  upliftment of surrounding communities: AMPLATS increased community

development spending at all operations countrywide by R104 million to
R245 million in 2009.

•  RPM has a Social and Labour Plan, which addresses issues, such as
employment equity, community empowerment (e.g. BBBEE initiatives) and
facilitation of community projects in partnership with the relevant
municipalities this being the Rustenburg Local Municipality (RLM) for the
RPM Rustenburg operations.   Local economic development projects have
been identified from the Reviewed IDP approved in June 2010 and R90m
has been allocated over the next 5 years for implementation in RLM.

27(1)(d)ii Socio-economic
impact of failure to
authorise the water
use or uses

The mine cannot proceed without the water use licence.  If the mine stopped
production, there would be a loss of around 19 000 jobs with the subsequent
implications on the local and regional economy.

27(1)(e) In line with the
Catchment
Management
Strategy

•  The Catchment Management Strategy for the Crocodile Marico has not yet
been finalised.  However, the mine intends to participate in the relevant
forums and will review its water management strategy, if necessary.

•  Currently AMPLATS participates in the Joint Water Forum which includes
other mines and industries in the region.  The focus of the Joint Water
Forum is water supply.

•  This IWWMP has taken cognisance of the Internal Strategic Perspective for
the Crocodile catchment (DWAF, 2004), which recognises the growth in the
area and the subsequent requirement to manage water demand and
implement source controls to minimise pollution.
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Section Description Motivation
27(1)(f) Likely effect of the

water use to be
authorised on the
water resource and
on other water
users (Quantity and
Quality)

•  Due to the historical nature of the operation, impacts on water quality and
quantity have been realised.   Generally fitness for use in terms of DWA
water quality guidelines for domestic use, livestock watering and aquatic
ecosystems is compromised.

•  However, as surrounding water users are reliant on municipal supplies the
RPM Rustenburg operations has had minimal impact on water availability.

•  A complaints register is maintained.  Key water related issues raised during
the period 2009-2011 have included (refer to Section 5.7 and Appendix C) :
- Appreciation for resolution of Siphumelele 1 shaft water entering

Thekwane Village;
- Deterioration in water quality in the Hex River and Bospoort Dam due to

mining (salinity) ;
- Water quality deterioration at Kanana village due to discharge of return

water;
- Faecal pollution of water resources due to informal settlements.

•  Extensive monitoring has enabled quantification of the impacts from the
RPM Rustenburg operations and non-RPM sources.   Management
measures already implemented and planned for completion during 2012 as
described in this IWWMP will minimise the identified pollution sources.
However, a  regional water task team involving DWA, is required to address
the non-RPM sources.

•  Although fitness for aquatic ecosystems has been compromised, the long
term biomonitoring data indicates improving trends, which  indicate that the
identified impact/s are being addressed or possibly becoming of a smaller
magnitude and there is potentially improved overall management of the
cumulative impacts (refer to Table 4-12).

27(1)(g) Likely effect of the
water use on the
class and resource
quality objectives

•  The Hex River and Sterkstroom have been classified as Class C:
Moderately modified with the desired state being a Class B (Kleynhans,
1999).  Resource quality objectives for these rivers have not been finalised.

•  Water quality impacts have been quantified with an addition of 234 mg/l
TDS between the up and downstream monitoring points but a reduction of
12 mg/l nitrate as N downstream (refer to Table 4-9 ).  The TDS impact can
be attributed to both surrounding users and the Rustenburg operations.

•  As noted under 27(1)(c) numerous projects have been undertaken or are
underway to improve the water quality and ecological integrity in the
watercourses within the mine lease area.

•   Implementation of the WUL conditions and this IWWMP will lead to further
improvements in water quality but the extent of improvement is subject to
non AMPLATS pollution sources being addressed by the impactors/DWA.

27(1)(h) The investments
already made and
to be made by the
water user in
respect of the water
use

Significant capital investment has been made to the existing RPM Rustenburg
operations to improve water management:
•  Upgrade of stormwater infrastructure including new, lined stormwater dams,

channels and paddocks at waste rock dumps (refer to Table 5-5).
•  Infrastructure to enable water reuse optimisation – new potable water

reservoirs to replace those being converted to process water reservoirs.
The 2010 closure cost estimates are R1,144m for closure liability on the Day
of Assessment and R881m for closure liability at Life of Mine. Financial
provisioning is made through an environmental trust fund called the Platinum
Producers’ Environmental Trust, which was established for AMPLATs mines
during 1995. All the AMPLATs Operations contribute to the fund on an annual
basis. Each operation has a separate account in the fund.

27(1)(i) Strategic
importance of the
water use to be
authorised

•  Mining is recognised as a significant contributor to the Gross National
Product of South Africa.  The Western Platinum Limb around Rustenburg is
currently a boom area.

•  The mining industry recognises the critical importance of water to both its
operations and to the long term sustainable growth of the area, once mining
is finished.  The commitments made in the Water Management Strategy in
Section 6 support this fundamental principle.

27(1)(j) The quality and
quantity of the
water in the water
resource which may
be required for the
Reserve

A groundwater Reserve determination has been completed but a surface
water Reserve determination is still in progress.   This information rests with
DWA and has not been provided to AMPLATS Rustenburg operations.
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1 Introduction
The Anglo American Platinum Ltd (AMPLATS) Rustenburg Operations 100% owned and operated

by Rustenburg Platinum Mines Limited (RPM) requires to update the Integrated Water and Waste

Management Plan (IWWMP).  A water use licence application (WULA) (SRK Report 317139, 2003)

was submitted in October 2003 to replace the Exemption Permits issued under the old Water Act

and updated in the form of an Integrated Water and Waste Management Plan (IWWMP) in October

2004 (SRK Report 317139, 2004).  A further update of the WULA in the form of a Reconciliation

Report was submitted in 2008.  The water use licence (WUL) has been drafted and a final decision

is awaited. A history of the WULA process is included in Appendix A.   This IWWMP is an update of

the 2004 IWWMP and reflects the current water use situation at the operations.

SRK Consulting has been appointed by RPM to prepare the IWWMP.

1.1 Activity Background
RPM has mined the Merensky Reef in the Rustenburg area since 1929.  Since 1949, mining has

been continuous and at an increasing rate until the present day.  Mining of the UG2 chromitite layer

began more recently to replace the declining Merensky reef and could continue for several decades.

The Rustenburg operations comprise three divisions, namely Mining, Process and Support, and

have been and are expected to remain a significant activity in the Rustenburg area.

Existing exemption permits, issued in terms of the Water Act 1956, covered the former business

units within these divisions:

 Rustenburg Platinum Mine – Rustenburg Section (Permit No.1954B);

 Waterval Smelter (Permit No.1865B);

 Rustenburg Base Metal Refiners (RBMR) (Permit No.1867B);

 Precious Metal Refiners (PMR) (Permit No.1866B).

The current business units within the divisions are presented in Table 1-1.  The relative location of

the business units is presented in Figure 4-1 and Figure 4-2.

1.2 Contact details
The addresses of the business units and contact details for the persons responsible for water

management in the respective units are presented in Table 1-2.  Legal water appointees (3-1)

Appointments in terms of the Mine Health and Safety Act, Act 29 of 1996) are required but not yet in

place for each business unit.
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Table 1-1: Business Units and related infrastructure at the Rustenburg operations

Business Unit Area and infrastructure

Mining Division (the old shaft name is given in brackets)

Bathopele Mine Bathopele  (Waterval Central and East shafts)

Khomanani Mine Khomanani 1 (Frank 1) and Khomanani 2 (Frank 2) shafts

Khuseleka Mine  Khuseleka 1 (Townlands) and Khuseleka 2 (Boschfontein) shafts

Siphumelele Mine  Siphumelele 1 (Turffontein), Siphumelele 2 (Brakspruit) and Siphumelele 3 (Bleskop) shafts

Thembelani Mine  Thembelani 1 (Paardekraal 1) and Thembelani 2 (Paardekraal 2) shafts

Process Division

WLTR Western Limb Tailings Retreatment (WLTR) Plant, Klipfontein and Hoedspruit tailings and
return water dams

Concentrators  Concentrators: Active: UG2 and Waterval; Decommissioned: Frank and Klipfontein
 Tailings dams: Paardekraal (Central, PK4 and PK5) and Waterval (dormant);
 Return water dams: Klipgat and Paardekraal Phase 1, 3 and 4.

Waterval Smelter Smelter and Acid Concentrator Plant (ACP)

RBMR Rustenburg Base Metals Refinery

PMR Precious Metals Refinery

Support

Rustenburg Central
Services (RCS)

 River crossings (road, pipeline, rail, conveyor) and diversions,
 Outside services: potable water distribution and sewage effluent treatment (plants, pump
stations and sludge)

 Central workshops
 Salvage yard
 Solid waste site (no longer operational as has reached end of life)
 W10 Compressor Department
 Anglo Group Properties (AGP): mine accommodation

Table 1-2: Contact details of responsible persons

Business
Unit Address Responsible person Contact details

Mining Division
Bathopele Mine P.O. Box 8208

Rustenburg

0300

General
Manager

Lappies
Labuschagne

Telephone 014 598 1008

Facsimile 014 598 1153

Cell  083 455 7769

Email lappiesl@angloplat.com

Khomanani
Mine

P.O. Box 8208
Rustenburg

0300

General
Manager

Rudi Rudolph Telephone 014 598 1851

Facsimile 014 598 1850

Cell 083 455 1609

Email RRudolph@angloplat..com

Khuseleka Mine P.O. Box 8208

Rustenburg

0300

General
Manager

Thomas Van
Den Berg

Telephone 014 598 4700

Facsimile  014 5671383

Cell  082 8834571

Email  tvandenberg@angloplat.com

Siphumelele
Mine

P.O. Box 8208
Rustenburg

0300

General
Manager

Ivano Ottone
Manini

Telephone 014 598 1685

Facsimile 014 598 1680

Cell  083 218 8275

Email dbotha01@angloplat.com

Thembelani
Mine

P.O. Box 8208

Rustenburg
0300

General
Manager

Velile Phillip
Tobias

Telephone 014 598 1151

Facsimile 014 567 1383

Cell  082 651 2644

Email johnd@angloplat.com
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Business
Unit Address Responsible person Contact details

Process Division
WLTR    P O Box 8208

Rustenburg

0300

General
Manager

Danie
Vermaak

Telephone  014 598 3422

Facsimile  014 591 4941

Cell  083 455 0967

Email  daniev@angloplat.com

Concentrators P.O. Box 8208
Rustenburg

0300

General
Manager

Buks Marais Telephone  014 598 2360

Facsimile  014 598 2039

Cell  083 455 2264

Email  buksmarais@angloplat.com

Waterval
Smelter

PO Box 404

Kroondal

0350

General
Manager

Mark
Zaborowski

Telephone 014 591 5300

Facsimile 014 591 5008

Cell 083 455 9327

Email mzaborowski@angloplat.com

RBMR  P.O. Box 483
Rustenburg

0300

General
Manager

Mark Warren
Gilmore

Telephone  014 591 4060

Facsimile 014 591 4350

Cell 083 455 3139

Email mgilmore@amplats.co.za

PMR  P.O. Box 331

Kroondal

0350

General
Manager

Deryck Emil
Spann

Telephone 014 567 9276

Facsimile 014 567 9260

Cell  083 455 2880

Email dspann@angloplat.com

Support

Rustenburg
Services

P.O. Box 8208

Rustenburg

0300

General
Manager

Ronnie van
Rooyen
(Acting until
1 Sep 2011)

Telephone 014 598 1008

Facsimile 014 598 1153

Cell 083 455 3813

Email ronnie.vanrooyen@angloameri
can.com

P.O. Box 8208

Rustenburg

0300

Land Manager
Rustenburg
Section -
Lease area

Andre Britz Telephone  014 598 1109

Facsimile 011 598 1153

Cell 083 455 8874

Email andreb2@amplats.co.za

Group Environmental Offices (GEO)
P.O Box 62179
Marshalltown

2107

Senior
Environmental
Manager

Hermanus
Prinsloo

Telephone 011 373 6219

Facsimile 011 373 5584

Cell 083 455 7129

Email HPrinsloo@Angloplat.com

P.O. Box 8208

Rustenburg

0300

Environmental
Manager -
Process

Nishi
Haripursad

Telephone  014 598 2169

Facsimile  011 373 5219

Cell  083 463 8919

Email  nharipursad@angloplat.com
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Business
Unit Address Responsible person Contact details

P.O. Box 8208
Rustenburg

0300

Environmental
Manager -
Mining

Hope Tyira Telephone  014 598 2138

Facsimile 086 760 2550

Cell 83 557 9914

Email htyira@amplats.co.za

P.O. Box 8208

Rustenburg

0300

Environmental
Water
Specialist

Vinesh Dilsook Telephone 014  598 2295

Facsimile 011 373 5219

 Cell 073 109 6126

Email vdilsook@angloplat.com

1.3 Regional setting and location
The RPM Rustenburg operations is located in the North West Province, north-east of the towns of

Rustenburg and Kroondal within the upper reaches of the Crocodile River catchment at latitude 25

degrees 41 minutes south and longitude 27 degrees 20 minutes east.  The mine lease area,

presented in Figure 1-1, covers approximately 130 km2 and stretches over 20 km from east to west

and 15 km from north to south.  The area is characterised by relatively flat lands surrounded by the

Magalies mountain range in the south and a number of small hills in the east.

The natural vegetation consists of open grasslands and shrubs, but most of the area surrounding

Rustenburg has been and is to a certain extent still used for agriculture developments, in particular

sunflowers and tobacco.  With the growth in the mining sector due to extensive platinum and chrome

deposits in the region, agriculture is on the decline. Urban development has taken place mainly in

the town of Rustenburg, but informal settlements also exist, including on the mine lease area.

1.4 Property description
The mine lease area, which incorporates the process operations, falls on the farms presented in

Table 1-3.  Ownership of the relevant farm portions is included in the table.   The water uses

occurring on the respective farms is provided in Table 3-1.

Table 1-3: Ownership details

Farm Portions Owner
Anglo Tailings 942JQ Portion 0 RPM

Boschfontein 268JQ Portion 0 Royal Bafokeng Nation

Brakspruit 299JQ Portion 7 RPM

Klipfontein 300JQ
Portion RE2 Makhatle Tribe

Portion 4 RPM

Klipgat 281JQ  Portion 0 Makhatle Tribe

Paardekraal 279 JQ
Portion 27, 28, 78, 114, 119, 120, 122-5 RPM

Portion 119, 130 Rustenburg Local Municipality
Rustenburg Town and
Townlands 272JQ

Portion RE1 Rustenburg Local Municipality

Turffontein 302JQ  Portion 0 Makhatle Tribe

Waterval 303JQ Portion 0, 5-8, 10, 14, 16, 19, 33, 42, 48 RPM
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1.5 Purpose of the IWWMP
From a legal perspective, the IWWMP fulfils the requirement of the WULA, provides a plan for

implementation of the WULA commitments for the water uses related to the current operations at the

mine.

From a best management practice perspective the IWWMP provides the mine with a consolidated

approach for implementation of the Department of Water Affairs (DWA) Best Practice Guidelines

(BPGs) and Anglo American standards to achieve integrated mine water management while

simultaneously protecting the surrounding water resource.

The IWWMP is an outline of a comprehensive plan for the complete water and water containing

waste management cycle at the Rustenburg operations over the lifetime of the operations.  It has

been devised in collaboration with the relevant mine personnel, to optimise water uses and minimise

water-related impacts to achieve and maintain:

 Corporate and regulatory compliance, with emphasis on the water use licence conditions,
Regulation 704 and EMP water commitments;

 Environmental benefits and continued stewardship;

 Close/cordial/constructive community, neighbour and regulator relationships;

 Significant reductions in operating and remediation costs;

 Major reductions in closure liabilities;

 Enhancements in the technical capacity and personal satisfaction of mine personnel;

 Enviable company reputation and shareholder approval.

The IWWMP provides a structure that defines the regulatory framework and promotes:

 The setting of clear objectives and targets, aimed at achieving the bulleted benefits above;

 The development and optimisation of tools such as a water monitoring program, interactive
water balances; assessment techniques, troubleshooting measures, reporting structures;

 The formulation of strategies to achieve the objectives;

 The detailing of plans specifying targets, activities, resources, responsibilities, programs,
feedback through monitoring, and modifications for maintenance of successes.

The IWWMP is therefore a living document that will be revised and updated throughout the life of the

operations to accommodate additional information and improved technology to ensure that water

and waste management is continually optimised and adapted to the changing needs of the water

management area thereby reducing the risks of the operation to the environment and humans.

The IWWMP is in the format provided in DWA’s Operational Guideline: Integrated Water and Waste

Management Plan (First Edition, February 2010).  The applicable Best Practice Guidelines (BPG) for

Mining (DWA, 2006, 2008) have been used as input to the IWWMP and information on the

operations has been sourced from the relevant and most current specialist documents as listed in

Appendix C (Reference 1-121).  The document list in Appendix C includes the older documents

referred to in the 2004 IWWMP to give a consolidated list of current and historical IWWMP

supporting reports.
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Figure 1-1: Rustenburg operations locality plan
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2 Project Description
2.1 Description of activity

The RPM Rustenburg operations currently mine in the region of 800 kilo tonnes of ore per month

(ktpm) from the underground operations.  The ore is beneficiated by the Process Division to produce

the final products, platinum and other platinum group metals (PGMs).

2.2 Physical project description

A summary of the operations and water and waste management systems associated with the current

operations is presented in Table 2-1 and the schematic in Figure 2-1.

The location of the various operations is presented in Figure 4-1, Figure 4-2 and the aerial overview

in Appendix G.  Table 2-1 includes Sections 2.2 to 2.6 of the IWWMP format provided in the

Operational Guideline:

 Extent of activity;

 The key processes and products;

 Description of activity life and infrastructure;

 Key water uses and waste streams.

Details of the various water and waste management systems are provided in Section 5.2.

Table 2-1: Overview of the operations and water and waste management systems

Aspect Method/system
Mining

Mining  Ore is mined by the five mining business units comprising a total of eleven underground
shafts of which seven shafts are fully operational.  During 2009 three high-cost shafts were
placed under care and maintenance (i.e. are no longer operational), namely Siphumelele 2
and 3 shafts and Khuseleka 2 shaft while Thembelani 2 shaft is still in the construction
phase.  Siphumelele 3 shaft is now used as an underground training facility.

 The underground long wall or scattered mining method is used to access the Merensky reef
and the mechanised bord and pillar mining method or trackless mechanised room and pillar
mining method is used to access the UG2 reef.

 There are refrigeration plants associated with the shafts at Siphumelele 1, Khuseleka 1 and
Khomanani 2 with one plant in progress at Thembelani 2.  The refrigeration plants include
earth evaporation ponds.

 Ore is transported to the concentrators via conveyor at Bathopele shaft and rail and at all the
other shafts.

 The expected life of mine is in excess of 50 years.

Tailings remining  The existing Klipfontein tailings is being remined using high pressure water. The resulting
slurry is pumped to the WLTR plant to extract available PGMs.

 Remining is being done at a maximum rate of 900 ktpm.
 The retreatment process includes milling and flotation to create concentrate and tailings.
 Waterval and the older Paardekraal tailings may also be remined in future.

Beneficiation

Concentrators  Ore is processed at the Waterval and UG2 concentrators (including Retrofit area) using a
three-stage process of crushing, milling and flotation. The Retrofit area is adjacent to the
concentrators and was built to replace Frank concentrator capacity.

 The older Frank and Klipfontein concentrators have been decommissioned and the
infrastructure is due to be demolished in line with the Rustenburg operation’s closure
planning.

 Remined tailings is processed at the 450 ktpm WLTR plant using a similar process but
excluding crushing.

 A chromite recovery plant is under construction at the UG2 concentrator for recovery of
chromite prior to transfer of the concentrate to Waterval smelter.

 The concentrator plants are zero effluent discharge plants when operating under normal
conditions.  The concentrators produce concentrate and tailings.
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Aspect Method/system
 Concentrate from the concentrators and WLTR plant is transferred to the Waterval smelter

via conveyor as a grey powder. Tailings is pumped to the tailings dams via an enclosed
pipeline. Water is decanted from the tailings to the return water dams and then recycled back
to the concentrators.

Smelter  Concentrate is smelted and converted to form nickel-copper matte (NCM).
 The matte then undergoes a slow-cooling process that renders the PGM fraction amenable

to magnetic separation.
 The NCM is transferred to the Magnetic Concentrate (MC) plant which is located within the

RBMR.
 Pollution and waste minimisation at the smelter is achieved through use of the ACP which:

-  refines the furnace product to produce a sulfide matte known as Waterval Converter Matte
(WCM) and Waterval ACP Converter Matte (WACM), respectively

- converts sulphur dioxide emissions to sulphuric acid
- captures fugitive emissions from the Smelter.

RBMR  At the MC plant the matte is crushed and milled and undergoes magnetic separation to split
the magnetic PGM fraction from the non-magnetic base metal fraction. The PGM-bearing
fraction or final concentrate (FICO) forms the main feed to the PMR.

 The remaining base metal fraction is leached in sulfuric acid to dissolve the base metals into
solution. The liquor forms the feed to the RBMR where the by-products of copper, nickel,
cobalt and sodium sulfate are produced through a series of hydrometallurgical processes.

 Pollution and waste minimisation at RBMR is achieved through treatment of effluent in the
Effluent and Sodium (E&S) plant and the bleed of salts, such as sodium sulfate (refer to
Section 5.2.1).

 Further refining takes place at RBMR with the final PGMs produced at the PMR.
 Low grade residues resulting from the process are recycled to the smelter.

PMR  The PMR has a 3.5 million Ounces Troy Platinum Equivalent capacity.  In addition to
platinum the PMR also produces the PGMs rhodium, palladium, ruthenium, iridium, osmium
and gold.

 During the first stage of the PMR process, chlorine gas and hydrochloric acid transfer the
solid PGM-bearing feed concentrates (FICO and RMs) to solution. Through a succession of
highly selective separation steps, concentrated liquors are produced of each of the individual
metals.

 After extraction, the concentrated liquor of each individual metal is forwarded to a specific
sidestream where a final purification is performed before precipitation of a pure salt. The
pure salts are then transformed to metal by reduction.

 Depending on the grade, solid residues produced by the various processes are recycled
internally, transferred back to the smelter or toll-refined. Liquor effluents generated during
the separation processes are sent to the Values Recovery Plant (VRP) where some of the
volume is reduced by evaporation and the final low PGM values are recovered by means of
a series of cementation processes.

 After VRP, the acid effluent is neutralised with lime before being stored in the effluent dams.
Alkali effluent originating primarily from various caustic scrubbers is also stored in effluent
dams. Effluent volumes are currently managed by evaporators. The contents of the dams are
recovered and go back to the smelter for re-treating.

Water and waste management systems

Water supply  Potable water is supplied to the RPM Rustenburg operations by Rand Water Board from
Rand Water and Magalies Water Board sources.  Additional potable water supply is from
Bospoort Dam via Rustenburg Municipality.

 Secondary water is supplied from the Rustenburg and mine sewage treatment works in the
form of final treated sewage effluent or sourced from mine process water.  RPM strives to
only use potable supply as makeup when adequate secondary water is not available.

 Additional raw water supply from Hartbeespoort dam via the proposed Bakwena pipeline and
additional sources of treated sewage effluent are under investigation.

 Refer to Section 5.2 for details.

Topsoil stockpiles Soil has been stripped and stockpiled from most areas where construction of more recent
infrastructure has taken place, the exception being several of the mine residue deposits due to
the clay content of the soil acting as an in-situ clay liner (refer to Section 5.3.1).
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Aspect Method/system
Waste rock Waste rock is stored on waste rock dumps at the majority of the shafts.  A dense media

separation (DMS) dump has been developed at Waterval concentrator but is currently dormant.
The waste rock is used for construction on site where possible and the following waste rock
dumps are currently being reprocessed for aggregate using external crushers (SRK Report
349101, 2009):

 Siphumelele 2
 Khomanani 1
 Thembelani 1
 Khuseleka 1 (Marc’s Crushers)

Reuse of waste rock off-site may be subject to an authorisation process.  Siphumelele 1 waste
rock dump is currently being reprocessed for PGMs.

Refer to Section 5.3.1 for details on waste rock management.

Tailings disposal  Tailing is disposed of to the active tailings dams on site (Paardekraal and Hoedspruit tailings
dams).

 Waterval tailings dam is currently dormant.  Waterval East tailings dam is used occasionally
to dry out silt from desludging of the pollution control dams and thickeners at the plants prior
to reprocessing of the sludge for PGMs.  Provision for this for this practice will be made in
the Environmental Management Plan.

 Klipfontein tailings dam is being remined. Refer to Section 5.3.1 for details.

Slag disposal  The smelting process generates slag which undergoes a variety of processes aimed at
extracting any residual value.

 Slag is currently stockpiled  north of the Waterval smelter. It is recovered by Blastrite for use
as an abrasive in sand blasting operations; and also sent to the Rustenburg Concentrators
for further milling and deposition onto the tailings facilities. Management of the slag is in
terms of the MPRDA but is included in this IWWMP in terms of water quality management
aspects.

Domestic and
industrial waste

 Domestic waste disposal is undertaken by a waste contractor for disposal at the Rustenburg
municipal landfill site.   A mined out open pit area at the Rustenburg operations has been
approved for a new municipal landfill site as the current municipal landfill has reached
capacity.

 Industrial waste is currently sorted at the shafts at designated waste areas and then
transported to the salvage yard for recovery.   Scrap metal is sorted and sold to scrap metal
dealers. Used tyres are taken back to the suppliers and used oil is collected for recycling.
Wastes such as paper and fluorescent tubes are sorted at source for recycling or disposal as
appropriate..

 Hazardous waste is removed to Holfontein by a contractor and waste manifests are
maintained.

 Refer to Section 5.3 for details.

Dirty (waste) water
containment

 Dirty water runoff at the shafts is or will be contained in HDPE lined stormwater dams, which
have been sized to accommodate a 1:50 year storm event.   Upgrading of stormwater
measures at the shafts was initiated in 2006 with completion planned for 2012.  Excess
water from underground is settled in sludge dams at the shafts before entering the shaft
Erichsen dams, from where the water is reused underground.

 Runoff from the waste rock dumps is or will be contained either by ponding walls (paddock
system) or pollution control dams.

 Return water is stored in unlined return water dams.
 Dirty water generated at the Smelter, RBMR and PMR is stored in HDPE lined dams as a

minimum.  These dams have tell-tale manholes to inspect for dam seepage.  Seepage
collected in the manholes is pumped back to the dam.  In addition, leakage detection
systems (double liners) are in place at ACP pollution control dam, RBMR Effluent Dam 1,
RBMR triangular dam and Effluent Dam 6 at PMR. These dams have a double liner system
in terms of Minimum Requirements design specification for hazardous lagoons.

 Details of the dirty water containment facilities and stormwater management systems and
are provided in Section 5.2.2 and 5.2.3, respectively.

Discharge The RPM zero discharge policy is maintained under normal operating conditions through
implementation of the management measures in Section 5.2.

Clean water
diversion

 Clean water diversions are constructed around areas where dirty runoff may arise with the
exception of Khomanani 2 shaft and Khuseleka 1 shaft, where diversions are inadequate.
Upgrades have been designed but not yet constructed.   Completion of construction is
planned for 2012.

 Details of the clean water diversions are provided in Section 5.2.3.

Sewage Sewage is currently treated at:
 Waterval sewage plant with design capacity of 4 Ml /day
 Frank 2 sewage plant with design capacity of 0.25 Ml/day
 Townlands sewage plant with design capacity of 2.5 Ml /day



SRK Consulting: Project No: 407707 Rustenburg operations IWWMP Page 28

BURJ RPM IWWMP final.docx June 2011

Aspect Method/system
Details of the above sewage treatment plants and decommissioned plants (not mentioned here)
are provided in Section 5.2.5.

Other support infrastructure (only items not included above are noted here)
Workshops  The workshops within the mine lease area include the Boiler, Carpenter, Civils, Conveyance,

Electric, Garage, Renewal and Rockdrill workshops.

Accommodation  Residential areas: Waterval and Klipfontein villages.
 Single accommodation villages (SAV): Bleskop, Entabeni, Jabula, Kanana, Phula and ‘A’

SAV and ‘B’ SAV

Other  General offices.
 Rustenburg Recreational Club (situated at Waterval Village).
 Hospital.
 PF Retief Lab (closed) and Divisional Metallurgical Laboratory (DML).
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Figure 2-1: Overview of mining and beneficiation operations at Rustenburg Section



SRK Consulting: Project No: 407707 Rustenburg opera

2.3 Organisational structure of activity
The organisational structure is presented under the

(Section

2.4 Business and corporate policies
The

many

(Anglo Platinum, 2009):

Business principles

Safety, Health and

M

Group

Operational SHE policies

Operational management system
OHSAS 18

The

The key policy applicable to this IWWMP is the SHE

unit has developed more detail

policies

implemented to date.

Safety: Zero Harm through ef

Health: Zero Harm and a healthy and productive work
health in Anglo American Platinum;

Environment: Minimise harm to the environment by de
operations in an environmentally responsible manner

Policy implementation is discussed in

SRK Consulting: Project No: 407707 Rustenburg opera

Organisational structure of activity
The organisational structure is presented under the

ection 5.4.1).

Business and corporate policies
AMPLATS policies and

many sustainable development obligations

(Anglo Platinum, 2009):

Business principles

Safety, Health and

Management systems based on

Group-wide standards, guidelines and

Operational SHE policies

Operational management system
OHSAS 18001 and ISO 14001

policies and documents

The key policy applicable to this IWWMP is the SHE

unit has developed more detail

policies is reflected in the sound environmental management

implemented to date.

Safety: Zero Harm through ef

Health: Zero Harm and a healthy and productive work
health in Anglo American Platinum;

Environment: Minimise harm to the environment by de
operations in an environmentally responsible manner

Policy implementation is discussed in

SRK Consulting: Project No: 407707 Rustenburg opera

Organisational structure of activity
The organisational structure is presented under the

Business and corporate policies
policies and performance standards have been

sustainable development obligations

(Anglo Platinum, 2009):

Business principles

Safety, Health and Environment

anagement systems based on

standards, guidelines and

Operational SHE policies

Operational management system
001 and ISO 14001

policies and documents are

The key policy applicable to this IWWMP is the SHE

unit has developed more detail

is reflected in the sound environmental management

implemented to date. The SHE policy objectives are as follows:

Safety: Zero Harm through ef

Health: Zero Harm and a healthy and productive work
health in Anglo American Platinum;

Environment: Minimise harm to the environment by de
operations in an environmentally responsible manner

Policy implementation is discussed in

SRK Consulting: Project No: 407707 Rustenburg operations IWWMP

Organisational structure of activity
The organisational structure is presented under the

Business and corporate policies
performance standards have been

sustainable development obligations.

Environmental (SHE)

anagement systems based on the SHE

standards, guidelines and procedures

Operational management systems, safety improvement plans and procedures
001 and ISO 14001

are based on the following values:

The key policy applicable to this IWWMP is the SHE

ed policies for

is reflected in the sound environmental management

The SHE policy objectives are as follows:

Safety: Zero Harm through effective management of safety in all our managed ope

Health: Zero Harm and a healthy and productive work
health in Anglo American Platinum;

Environment: Minimise harm to the environment by de
operations in an environmentally responsible manner

Policy implementation is discussed in Section 6 of this IWWMP.

tions IWWMP

Organisational structure of activity
The organisational structure is presented under the Operational Management section of this IWWMP

Business and corporate policies
performance standards have been

The hierarchy

al (SHE) policy

SHE Way

procedures

s, safety improvement plans and procedures

based on the following values:

4. We act with honesty and integrity

5. We are one

6. We are passionate about, and take pride in,
everything we do

The key policy applicable to this IWWMP is the SHE Policy

ed policies for its respective operations.      Adherence to these

is reflected in the sound environmental management

The SHE policy objectives are as follows:

fective management of safety in all our managed ope

Health: Zero Harm and a healthy and productive work

Environment: Minimise harm to the environment by de
operations in an environmentally responsible manner

Section 6 of this IWWMP.

 Operational Management section of this IWWMP

performance standards have been developed to meet

hierarchy of policies and d

s, safety improvement plans and procedures

based on the following values:

We act with honesty and integrity

We are one team and

We are passionate about, and take pride in,
everything we do

Policy attached in

respective operations.      Adherence to these

is reflected in the sound environmental management practices that have been effectively

The SHE policy objectives are as follows:

fective management of safety in all our managed ope

Health: Zero Harm and a healthy and productive workforce through the effective management of

Environment: Minimise harm to the environment by designing, operati
operations in an environmentally responsible manner.

Section 6 of this IWWMP.

 Operational Management section of this IWWMP

developed to meet

policies and documents

s, safety improvement plans and procedures

We act with honesty and integrity

team and

We are passionate about, and take pride in,

attached in Appendix E

respective operations.      Adherence to these

practices that have been effectively

fective management of safety in all our managed ope

force through the effective management of

signing, operating and closing all of our

Page

 Operational Management section of this IWWMP

the company’s

ocuments is as follows

s, safety improvement plans and procedures aligned with

We are passionate about, and take pride in,

E.  Each business

respective operations.      Adherence to these

practices that have been effectively

fective management of safety in all our managed operations;

force through the effective management of

ng and closing all of our

Page 30

 Operational Management section of this IWWMP

the company’s

is as follows

aligned with

.  Each business

practices that have been effectively

force through the effective management of

ng and closing all of our



SRK Consulting: Project No: 407707 Rustenburg operations IWWMP Page 31

BURJ RPM IWWMP final.docx June 2011

3 Regulatory water and waste management
framework

Water management at mines is primarily controlled by the National Water Act, Act 36 of 1998 (NWA)

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

Cognisance also needs to be taken of the National Environmental Management Act, Act 107 of 1998

(NEMA) the National Environmental Management: Waste Act, Act 59 of 2008 (NEMWA) and Anglo

Environment Way.

3.1 Summary of all water uses
In accordance with Sections 26 and 34 of the NWA, the water uses covered by the permits and the

various other water uses taking place at Anglo Platinum Rustenburg operations were registered as

existing lawful uses in February 2001 and again in August 2009 in terms of GN519 (6 May 2009).

Electronic registration was initiated as part of a DWA regional office pilot project.   The registration

system has been approved in principle by the DWA national office but is yet to be rolled out

nationally.  A history of the WULA progress is included in Appendix A. The water uses for the RPM

Rustenburg operations are presented in Table 3-1 and the layout in Appendix G.  Table 3-1 includes

the water use status as per the application forms previously submitted in 2004 and updates

submitted in April 2008 and November 2010.

3.2 Existing lawful water uses
Existing lawful use applies to all the water uses in use during the qualifying period October 1997 to

September 1999 and included in the permits issued for the former four business units (refer to

Section 1.1).

All the existing lawful uses are included in the concept water use licence (issued in 2008 and given

legal standing through the accompanying Directive).
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Table 3-1: Section 21 water use
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3.3 Relevant exemptions
Regulation 704 (Government Gazette 20118, 4 June 1999), under the NWA, stipulates conditions for

managing water on a mine.  No infrastructure, apart from a few exceptions noted in Table 3-2 below,

has been placed in the 1:100-year floodline.  All newer pollution control facilities have been designed

to comply with Regulation 704 (Government Gazette 20118, 4 June 1999), except where

exemptions from certain requirements (Provision 3 of the Regulation) are being applied for.  All new

developments will be placed outside the floodline unless otherwise motivated.

Regulation 704 audits have been conducted in the past and findings are summarised in SRK Report

372247/Rev 1, July 2009 with detail in stormwater reports per shaft listed in Appendix C as Ref. 103-

110). The Regulation 704 exemptions required are presented in Table 3-2.

Table 3-2: Regulation 704 exemptions

Business Unit Exemption Description and Motivation

All Regulation 4c - disposal of any residue or
substance which causes or is likely to cause
pollution of a water resource, in the workings
of any underground or opencast mine
excavation, prospecting diggings, pit or any
other excavation

Record of recommendations (ROD) issued by
Department of Mineral Resources (DMR) for the various
EMP Amendments at RPM Rustenburg operations have
included a condition for all mine waste to be returned to
the excavations. Backfill is currently not planned and
RPM is currently negotiating this standard condition with
DMR. If this condition is exercised in future, exemption
from Regulation 4c will be required for all mining and
process operations.

Regulation 5 - use of any residue or
substance which causes or is likely to cause
pollution of a water resource for the
construction of any dam or other
impoundment or any embankment, road or
railway, or for any other purpose which is
likely to cause pollution of a water resource

Waste rock is used for construction where appropriate
and being reprocessed for aggregate, which is either
sold or used on the mine for road construction and
concrete mixing.   Some examples of where waste rock
has been used are (business unit in brackets):
 Hoedspruit return water dam (WLTR)
 ACP terrace (Waterval Smelter)
 RBMR effluent dam walls (RBMR)

Risk to the environment due to reuse of waste rock in
construction and as aggregate is considered negligible
as the waste rock has negligible acid mine drainage
potential and the pollution potential due to salinity from
leaching of major anions, cations and metals is
negligible in the quantities reused (refer to Section
4.4.3).
Tailings is used as sleeving material to support and
protect dam liners and bedded pipelines. Tailings
provides the right geotechnical characteristics and
avoids the use of virgin materials for this purpose. Risk
to the environment due to reuse of tailings as sleeving
material is considered negligible as the tailings has
negligible acid mine drainage potential and the pollution
potential due to salinity from leaching of major anions,
cations and metals is negligible for the quantities used
(refer to Section 4.4.3).

Mining Division

Bathopele Mine Regulation 4b - Underground mining or any
other operation or activity within the 1:50
flood-line or 100 m of a watercourse

The Bathopele mine plan includes mining at a depth of
20-45 m below the Hex River in January 2013.  A
geohydrological study is underway to confirm the
appropriate depth of mining within 100m of the Hex
River.

Regulation 4c - disposal of any residue or
substance which causes or is likely to cause
pollution of a water resource, in the workings
of any underground or opencast mine
excavation, prospecting diggings, pit or any
other excavation

Waste rock is left in situ at Bathopele shaft and not
disposed of on surface.   Risk to the environment is
considered negligible as the waste rock has negligible
acid mine drainage potential and the pollution potential
due to salinity from leaching of major anions, cations
and metals is negligible (refer to Section 4.4.3).
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Business Unit Exemption Description and Motivation

Khomanani
Mine

Regulation 4a – Mine residue deposits within
100 m or within the 1:100 year flood line

Khomanani 1 waste rock dump is within 100 m of the
water course but outside the 1:100 year floodline.
Clean water is diverted away from the waste rock dump
and a plan for evaporation paddocks to contain runoff
and manage silt will be implemented in 2012 (refer to
Table 5-6).

Khuseleka
Mine

Only Regulation 5 as noted under ‘ALL’
above

Siphumelele
Mine

Only Regulation 5 as noted under ‘ALL’
above

Thembelani
Mine

Only Regulation 5 as noted under ‘ALL’
above

Process Division

WLTR Regulation 4a – Mine residue deposits within
100 m or within the 1:100 year flood line

Hoedspruit tailings and return water dam
Are situated within drainage lines of the Hoedspruit.
Clean water diversions are in place and are included as
Section 21c and i water uses in this IWWMP.

Concentrators Regulation 4a – Mine residue deposits within
100 m or within the 1:100 year flood line

The Klipgatspruit and Paardekraalspruit have been
diverted around the Klipgat and Paardekraal return water
dams, which were historically (1970s-1980s) in-stream
return water dams.

Regulation 4c - disposal of any residue or
substance which causes or is likely to cause
pollution of a water resource, in the workings
of any underground or opencast mine
excavation, prospecting diggings, pit or any
other excavation

Waterval East tailings dam is used as backfill
underground.   This is in line with waste minimisation
principle and use of waste as an alternative to virgin
materials (wooden supports). Risk to the environment
due to backfill with tailings is considered negligible as
the tailings has negligible acid mine drainage potential
and the pollution potential due to salinity from leaching of
major anions, cations and metals is minimal over the
area used as backfill (refer to Section 4.4.3).

Regulation 6 e - Dams and tailings dams
which form part of the dirty water system must
be designed, constructed, maintained and
operated with a minimum freeboard of 0.8 m
above full supply level, unless otherwise
agreed with DWA with respect to the dam
safety regulations

This exemption applies to the older dams in terms of
regulations under the previous Minerals Act, which
required a 0.5 m freeboard, namely Paardekraal Phase
1/2 and Phase 3 return water dam.  Note: Klipgat return
water dam previously had a freeboard of 0.5 m but this
was increased to 1.0 m due to installation of a flow
monitoring weir.

Waterval
Smelter

Regulation 4b – Underground mining or any
other operation or activity within the 1:50
flood-line or 100 m of a watercourse

The ACP terrace has been built within 100 m of the
Klipfonteinspruit due to space constraints.  The height
of the terrace places the terrace outside the 1:100 year
floodline.

RBMR Regulation 4c - disposal of any residue or
substance which causes or is likely to cause
pollution of a water resource, in the workings
of any underground or opencast mine
excavation, prospecting diggings, pit or any
other excavation

ROD issued by DME (now DMR) in 2006 for the RBMR
EMP Amendment requires all mine waste to be returned
to the excavations. Backfill is currently not planned and
this condition is under negotiation with DMR.

PMR Regulation 4b – Underground mining or any
other operation or activity within the 1:50
flood-line or 100 m of a watercourse

The PMR Plant was terraced over the original
watercourse.  The resulting river diversion consists of
an earth channel with gabion baskets and Reno
mattress in sections where high velocities might erode
the banks of the diversion (SRK Report 384603, 2007 –
Reference 100).   A set of pre cast concrete culverts
located in the diversion, below the main road entrance,
comprises a road crossing sized to ensure the 1:100
year storm does not flood the PMR Plant.

Regulation 4c - disposal of any residue or
substance which causes or is likely to cause
pollution of a water resource, in the workings
of any underground or opencast mine
excavation, prospecting diggings, pit or any
other excavation.

ROD issued by DME (now DMR) in 2008 for the PMR
EMP Amendment requires all mine waste to be returned
to the excavations.  Backfill is currently not planned and
this condition is under negotiation with DMR.
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Business Unit Exemption Description and Motivation
Regulation 6d – design, construct, maintain,
operate any dirty water system at the mine or
activity so that it is not likely to spill into any
clean water system more than once in 50
years

The stormwater control dam is designed for the 1:2 year
storm event catering for the first flush principle in terms
of industry good practice.  The PMR is an industrial
rather than a mining area.
The discharge quality has generally complied with the
General Limit and Exemption Permit for the constituents
tested with occasional spikes above the General Limit
for  nitrate  (15  mg/l  as  N) and electrical conductivity
(70mS/m above intake to a maximum of 150).
Exemption Permit limits for stormwater discharge are 12
mg/l and 150 mS/m, respectively (refer to Appendix D).

Regulation 6f – design, construct and
maintain all water systems such as to
guarantee the serviceability of such
conveyances for flows up to and including
those arising as a result of the maximum
flood with an average period of recurrence of
once in 50 years

Road crossing culvert is designed for the1:25 year storm
event.  As noted above the PMR is an industrial rather
than a mining area and is thus managed in terms of
industry good practice and not Regulation 704.

Support

Rustenburg
Services

Regulation 4b – Underground mining or any
other operation or activity within the 1:50
flood-line or 100 m of a watercourse

Standard licence conditions make provision for
exemption of authorised crossings from this Regulation.
Where possible newer crossings have been designed
and are managed to minimise erosion and flooding.

3.4 Generally authorised water uses
None

3.5 New water uses to be authorised
Additional water uses not included in the previous WULA include:

 Reuse of treated municipal sewage effluent (Section 21a)

 Stormwater diversion around Naudé Dam (Section 21c and i)

 Undermining of the Hex River at Bathopele shaft (Section 21i)

 Irrigation of PMR gardens with stormwater runoff from Dam 3 (Section 21e)

 Crop irrigation as a social responsibility project using PMR effluent, the quality of which is fit for
irrigation (Section 21e)

 Thembelani 2 waste rock dump (Section 21g)

 Siphumelele 1 refrigeration plant earth evaporation ponds (two) (Section 21g)

 Khuseleka 1 refrigeration plant earth evaporation pond (Section 21g)

 Thembelani 2 refrigeration plant earth evaporation pond (in progress) (Section 21g).

A WULA for these uses will be submitted to DWA once the WUL has been issued.

3.6 Waste management activities (NEMWA and MPRDA)
The National Environmental Management: Waste Act, Act 59 of 2008 (NEMWA) follows the principle

that waste generation be avoided, or if it cannot be avoided, that it is reduced, re-used, recycled or

recovered, and as a last resort treated and/or safely disposed of.  NEMWA does not apply to mine

residues controlled under the MPRDA but does apply to the management of general and industrial

waste at mines.   Mine residues are included under water uses in Section 3.1 and 3.4.

Schedule 1 of the NEMWA defines the wastes which require a Licence and those that require a

Basic Assessment. The waste licensing process at the RPM Rustenburg operations is underway

and is being undertaken by WSP.
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3.7 Other authorisations
RPM Rustenburg operations operate under the Original EMPR (1996) and various amendments

listed as Ref. A to M in Appendix C (note: this list is not exhaustive but includes all the amendments

relevant to this IWWMP).  Not all the projects under the approved amendments have been

implemented, for example, eight refrigeration plants (there are currently three plants with a fourth

under construction), Boschfontein mini mine and opencast area and Waterval West shaft. The key

EMPRs for the respective business units used in development of the Water Management Strategy in

Section 6 are the latest amendments/ consolidations:

 Mining, Concentrators and Central Support: RPM Rustenburg operations combined
Environmental Management Program (ATD, May 2006) May 2006 and EIA/EMP Report for RPM
Rustenburg operations additional ventilation shafts (WSP, 2008) – this consolidation has been
submitted to DMR but an approval has not been issued as DMR approves amendments and
conversions but not consolidations. Hence the approved EMPRs and Amendments that make up
the consolidation apply.

 Waterval Smelter: Amendment to the EMPR for Anglo Platinum Waterval Smelter to include a
slag cleaning furnace (Digby Wells and Associates, 2001)

 RBMR: EMPR Amendment for RBMR expansions (Digby Wells and Associates, 2005)

 PMR: Precious Metals Refinery: Environmental Management Program Report Consolidation
(WSP, 2010).

4 Present environmental situation
4.1 Climate

4.1.1 Regional climate
Rustenburg is situated in a semi-tropical region with reasonably high summer and winter daytime

temperatures.  Average temperatures range from 13 to 30 C in summer and approximately 2 to 24

C in winter.  It is warm to hot with moist summers and cool, dry winters. The region is classed under

the calm category as wind speeds are relatively low, frost is minimal during the winter seasons, the

area is fog free and hailstorms are a rare occurrence.

4.1.2 Rainfall
The rainfall stations within close proximity to the general area are station 0511458 _W, 0511642_W

and 0511672_W.  Monthly rainfall for these stations is presented in Table 4-1. The mean annual

precipitation for these stations ranges from approximately 570 mm to 670 mm.

Table 4-1 Summary of monthly rainfall for closest rainfall stations to the RPM Rustenburg
operations

Station No Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep MAP (mm)
0511458_W 44 83 89 103 83 86 29 15 4 5 10 17 567
0511642_W 52 94 119 123 98 86 42 17 7 5 7 17 667
0511672_W 50 81 112 118 90 82 43 17 8 5 5 15 627

The wettest 6 months of the year is October to March, with maximum precipitation normally

occurring in January. The rainfall station adopted for the Rustenburg area is 0511672_W.  This

station has a rainfall record of 96 years and a high reliability (73.5 %) with only 26.5% of the data

being patched.  Rainfall stations 0511458_W and 0511642_W have a poor reliability of 24.4 % and

4.9 %, respectively, and therefore were not considered.

Monthly rainfall and evaporation data for the wettest ten years are presented in Table 4-2 and Table

4-3, respectively. The adopted design rainfall (Smithers and Schulze, 2002) is presented in

Table 4-4.
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4.1.3 Evaporation
The closest, reliable evaporation station is situated at Kroondal (WB station A2E08).   The average

monthly values for evaporation are presented in Table 4-2. The values show that a net water loss

prevails in the region.

Table 4-2: Rainfall and evaporation data for the Rustenburg region

Month

Rainfall (mm)
(1904-2000)
WB 511672

Evaporation
(WB A2E08)

Average Maximum Minimum A-pan S-pan
October 50 170.7 4.5 215 175

November 81 172.8 10.7 213 173

December 112 346.7 7.7 223 182

January 118 272.0 14.7 225 184

February 90 425.0 16.7 189 151

March 82 319.7 7.2 187 149

April 43 179.4 0 148 112

May 17 122.5 0 129 95

June 8 118.9 0 113 80

July 5 58.9 0 123 90

August 5 38.2 0 154 119

September 15 127.9 0 192 154

Totals 627 2110 1663

Table 4-3: Rainfall and evaporation data

The wettest years during the
past

89 years were

Year Total Rainfall for 6
months

Total Evaporation for 6 months
(Station WB A2E08)

Wettest Year 1966 1061 1319

2nd wettest 1975 1017 1243

3rd wettest 1908 873 1219

4th wettest 1971 861 1214

5th wettest 1974 845 1201

6th wettest 1995 821 1201

7th wettest 1999 811 1187

8th wettest 1954 790 1168

9th wettest 1960 760 1164

10th wettest 1906 738 1152
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Table 4-4: Adopted design rainfall

Duration
Return Period Rainfall (mm)

1:2 1:5 1:10 1:20 1:50 1:100 1:200
24hour 76 104 123 143 171 194 218

1day 63 86 103 119 143 161 181

2day 78 106 127 147 176 199 224

3day 89 120 143 166 199 225 253

7day 116 157 187 217 260 294 330

4.2 Surface Water

4.2.1 Water Management area
The mine is situated in quaternary catchments A22H (Hex) and A21K (Sterkstroom).  The Hex River

is the main regional arterial drainage for the greater Rustenburg area and traverses the mine

property, flowing in a northerly direction (Cheshire, 1999 – Reference 14).  The Vaalkop dam is

situated downstream of the Bospoort dam on the Hex River and is situated immediately upstream of

the Hex River’s confluence with the Crocodile River

Natural runoff generated on the majority of the mine’s property drains into the Hex River upstream of

Bospoort Dam via several small ephemeral streams, namely the Dorpspruit, Wildebeestfonteinspruit,

Klipfonteinspruit, Paardekraalspruit and Klipgatspruit.  These streams are dry for most of the year.

The Klipfonteinspruit is dammed upstream (Klipfontein dam) and drains to Naudé Dam, just

upstream of the confluence with the Hex River. The spruit has been diverted in the vicinity of the

ACP and Waterval Smelter (refer to Section 5.2.3).  Under normal operating and weather conditions

the Naudé Dam does not overflow into the Hex River as a river diversion designed to capture the

first flush in the dam and the divert flow up to the 1:50 year event around the dam has been

constructed.  This prevents the better quality runoff, following the first flush, from mixing with water

and accumulated sediments in the dam and potentially overflowing into the Hex River. Naudé Dam

thus operates as an emergency dirty water dam to contain any runoff not captured in operational

areas (SRK Report 366085/1, February 2007 – Reference 96).  All runoff captured in the dam will in

the future, subject to budget provision,  be pumped to Klipgat return water dam to keep the dam

empty and minimise overflow and seepage to the Hex River.

Runoff generated in the vicinity of the Brakspruit shaft and the WLTR complex drains to the

Sterkstroom River via the ephemeral Brakspruit and Hoedspruit streams.  The Sterkstroom River

flows to the Roodekopjes dam on the Crocodile River downstream of the Hartbeespoort dam.

Roodekopjes dam feeds Bospoort dam via an offtake canal.

The rivers, dams and catchment boundaries are presented in Figure 4-1 and schematically in Figure

4-2 in relation to infrastructure placement of the respective business units.  The catchments within

which the business units are situated are presented in Table 4-5.
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Table 4-5: Catchments in which the business units are situated

Business Unit Affected Catchment
Mining Division

Bathopele Mine Klipfonteinspruit

Khomanani Mine Klipgat spruit and Paardekraalspruit

Khuseleke Mine Dorpspruit and Wildebeesfonteinspruit

Siphumelele Mine Hoedspruit, Klipgatspruit and Paardekraalspruit

Thembelani Mine Klipfonteinspruit and Klipgatspruit

Process Division
Concentrators (plants and  tailings dam complexes) Hoedspruit and Klipfonteinspruit

Waterval Smelter Klipfonteinspruit

PMR Klipfonteinspruit

RBMR Klipfonteinspruit

4.2.2 Wetlands
Artificial wetland areas have developed near Thembelani 2 shaft area (2006 EMP) and the

Khuseleka 1 shaft area.   The 2006 EMP consolidation recommended that disturbance of the

wetland areas on Paardekraal by the proposed servitude should be avoided and the shaft area

should be moved away from the wetland area.  The biodiversity management plan (Clean Stream,

2005) recommended that artificial water bodies, including pollution control dams, be managed to

maintain biodiversity in the area (refer to Section 4.2.9).

4.2.3 Surface water hydrology
Catchment characteristics
Catchment area and river lengths were determined from 1:50 000 topographical maps using 5 m

contour data.  The catchments are presented in Figure 4-1 and the catchment characteristics are

presented in Table 4-6.

Table 4-6: Summary of Catchment Characteristics

Summary of Catchment Characteristics

Catchment Name Area
(km²)

Longest
Watercourse (m) 10:85 slope (m/m) Tc (hours)

Quaternary catchment A22H
Klipfonteinspruit 33.4 13,439 0.00657 3.39

Klipgat spruit 17.2 7,037 0.01314 1.57

Paardekraalspruit 19.2 11,676 0.00775 2.86

Dorpspruit 68.9 14,104 0.01125 2.86

Wildebeesfonteinspruit 86.6 15,063 0.01013 3.13

Hex River 1475 89,541 0.00419 17.39

Quaternary catchment A21K
Hoedspruit 28.1 8,399 0.0073 2.27

Brakspruit 76.2 13,616 0.01108 2.8

Sterkstroom 903.5 61,284 0.00672 10.82

Note: 10-85 slopes denote the slope of the catchment from a point 10% from the end point and 85% of the distance to
the furthest point.
Tc: Time of concentration denotes the length of time it takes for a raindrop to travel from the furthest point of the
catchment to the outlet point.
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Figure 4-1: Catchment boundaries and surface infrastructure
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Figure 4-2:  Surface infrastructure and watercourse schematic
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Flood peaks and volumes
Flood peaks and volumes were calculated for each of the sub catchments illustrated in Figure 4.1

and are presented in Table 4-7.  The magnitude of the flood peaks was calculated according to the

Utility Programs for Drainage as well as the Soil Conversation Services (SCS) Method adapted for

South African conditions (Schmidt & Schulze, 1992).

The SCS method calculates the flood peaks according to the Time of Concentration, Lag Equation

and Schmidt-Schulze methods and is particularly suited to small rural catchments. It takes into

account most of the factors that affect runoff, such as quantity, time distribution and duration of

rainfall, land use, soil type and size and characteristics of the generating catchment and is based on

the principle that runoff is caused by the rainfall that exceeds the cumulative infiltration capacity of

the soil.  Soil types are divided into four hydrological groups ranging from soils with low runoff

potential (well-drained with high infiltration ability and permeability such as sand and gravel) to soils

with high runoff potential (very low infiltration rates and permeability such as shallow soils with clay,

peat or rock).

The Utility Programs for Drainage calculates the flood peaks according to the Rational, Alternative

Rational, Unit Hydrograph, Standard Design Flood and Empirical methods. The Rational Method is

one of the best-known and widely used methods for determining peak flows for small catchments.  It

is ideally suited for small to medium catchments and is easy to apply in areas that are not well

known.  The peak flow is calculated based on a runoff coefficient (CT), average rainfall intensity over

the catchment (mm/hr) and the effective area of the catchment (km2).

The flood peaks calculated by the Rational method and the SCS Time of Concentration method

were selected since the flood peaks generated by these methods coincided favourably for the

various catchments. However, these methods are not suitable for catchments exceeding 30 km²

hence flood peaks for the Hex and Sterkstroom catchments were calculated using the Unit

Hydrograph and Regional Maximum Flood methods which are suitable for catchments exceeding 30

km².

Table 4-7:  Peak flow and volume data

Peak flow and volume
Return Period

2 5 10 20 50 100 200

Klipfonteinspruit Catchment: 33.4 km2

Peak
Flows
(m³/s)

Alternate
Rational Method 37.9 68.0 94.2 122.8 161.9 195.9 221.8

SCS (Tc)1

Flow Volume
(million m³) 0.43 0.83 1.17 1.52 2.09 2.54 3.06

Klipgatspruit Catchment: 17.2 km2

Peak
Flows
(m³/s)

Rational Method 38.1 54.43 72.1 92.8 125.1 159.3

SCS (Tc) 46.7 82.5 111.7 140.7 186.1 221.6 262.2

Flow Volume
(million m³) 0.29 0.53 0.73 0.93 1.25 1.5 1.78

Paardekraalspruit Catchment: 19.2 km2

Peak
Flows
(m³/s)

Rational Method 25.3 36.4 48.4 62.8 85.3 109.3

SCS (Tc) 31.9 56.3 76.7 96.9 128.8 153.6 181.7

Flow Volume
(million m³) 0.32 0.59 0.81 1.03 1.39 1.67 1.99
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Peak flow and volume
Return Period

2 5 10 20 50 100 200

Dorpspruit Catchment: 68.9 km2

Peak
Flows
(m³/s)

Rational Method 125.7 174.0 223.7 280.0 366.8 454.6

SCS (Tc)

Flow Volume
(million m³) 0.33 0.80 1.25 1.74 2.56 3.25 4.07

Wildebeesfonteinspruit Catchment: 86.6 km2

Peak
Flows
(m³/s)

Alternate
Rational Method 106.1 188.7 259.5 336.3 440.7 530.4 600.5

SCS (Tc)
Flow Volume
(million m³) 0.42 1.01 1.57 2.18 3.22 4.09 5.12

Hex River Catchment:1475 km2

Peak
Flows
(m³/s)

Unit Hydrograph 119.2 197.9 289.4 405.2 615.1 855.8

RMF 723.0 931.0 1 127.0 1 364.0 1 749.0 2 142.0 2 562.0

Flow Volume
(million m³) 7.15 7.15 17.22 26.79 37.18 54.89 69.61

Hoedspruit Catchment: 28.1 km2

Peak
Flows
(m³/s)

Rational Method 42.2 60.9 81.4 105.7 143.6 184.0

SCS (Tc) 56.6 99.9 135.3 171.1 227.4 271.1 320.8

Flow Volume
(million m³) 0.47 0.86 1.19 1.51 2.04 2.45 2.91

Brakspruit Catchment: 76.2 km2

Peak
Flows
(m³/s)

Alternate
Rational Method 92.3 166.1 230.8 301.9 399.0 484.0 547.9

SCS (Tc)
Flow Volume
(million m³) 0.37 0.89 1.38 1.92 2.84 3.60 4.50

Sterkstroom catchment: 903.5 km2

Peak
Flows
(m³/s)

Unit
Hydrograph 96.2 159.8 233.7 327.4 497.1 691.6

RMF 531.0 690.0 842.0 1 026.0 1 329.0 1 640.0 1 975.0

Flow Volume
(million m³) 4.38 4.38 10.55 16.41 22.77 33.63 42.64

1: The peak flow calculations cannot be obtained for the SCS method for some of the catchments represented above
due to their respective catchments exceeding 30km2.

Flow measurements
There are five flow monitoring weirs (loggers) in the mine lease area which were installed in

compliance with the permit specifications (Section 21c and i water use reference shown on the

layout in Appendix G is given below in brackets):

 A weir on the Hex River upstream of the Paardekraal dam and Klipgatspruit which measures the
flow in the Hex river upstream of main activities at the Rustenburg operations (crossing 26weir);

 A weir on the Klipfonteinspruit upstream of the Naudé dam (crossing 11b);

 A weir on the Klipfonteinspruit at the ACP that has been constructed but not yet equipped
(crossing 8c);

 A weir on the Klipfonteinspruit upstream of the PMR (crossing 4a);

 A weir on the Klipgatspruit downstream of the Klipgat return water dam (crossing 14weir).

Flow data has been collected since September 2005.  There have been inconsistencies and gaps in

the data due to problems with faulty batteries, faulty equipment and downloading errors at the
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various weirs.  There have been no instances of arson or damage to any of the loggers but there

were instances of vandalism to the telemetric link equipment.  New weir instruments have been

installed at the Hex River, Klipfonteinspruit above Naudé Dam and Klipgatspruit weirs.  The data will

download directly to the internet in future.  During the 2009/10 hydrological year no data was

collected as a meter replacement program was implemented to address the problems encountered.

Data collection will resume during 2011.

Normal dry weather flow
The normal dry weather flow is defined as the flow that occurs 70% of the time in the three driest

months (June, July, and August).  The dry weather flow, calculated from the WR90 estimate of the

MAR, has been determined for the Hex River, Hoedspruit, Klipfonteinspruit and Klipgatspruit

catchments, and is presented in Table 4-8.

Table 4-8: Dry weather flows within and downstream of the mine lease area

Catchment Dry weather flow (m3 /month)

Hex River (at Olifantsnek Dam) 196 000

Hex River (upstream of Anglo Platinum) 243 670

Hex River (at Bospoort Dam) 312 470

Hex River (at Vaalkop Dam) 382 580

Upper Hoedspruit 1 174

Hoedspruit 2 116

Upper Klipfonteinspruit 2 638

Lower Klipfonteinspruit 3 550

Upper Klipgatspruit 1 120

Lower Klipgatspruit 1885

Paardekraalspruit 3106

Dorpspruit 8210

Wildebeesfonteinspruit 8875

Floodlines
Floodlines for the 1:100 storm event are shown on the layout in Appendix G.  A backwater model

was set up for the streams in the vicinity of mine infrastructure (References 16).  Cross sections

were abstracted from the 1m contour maps and inserted into the program.  The backwater model

used is the HECRAS model, which uses standard backwater equations to determine floodlines.

Peak flow rates (Table 4-7) were estimated for the site and used to run the model. Exemptions from

Regulation 704 for infrastructure within the 1:100 floodline are included in Table 3-2.

4.2.4 Surface water quality
Information in this section has been informed by the latest annual water report (Clean Stream, 2010)

listed as Reference 118 and 119 in Appendix C and water quality database.

RPM has monitored surface water within the existing Rustenburg operations mine lease area on a

monthly or quarterly basis since 1995.  The monitoring points are presented in Table 5-13 and the

layout in Appendix G. Water quality data are compared to the Exemption Permit limits, draft WUL

limits, Water Quality Guidelines for livestock watering, irrigation and aquatic ecosystems (DWAF,

1996) and domestic use (DWAF, 1996 and WRC, DWA, DoH, 1998), South African National

Standard for drinking water (SANS241:2006) and/or General Limit as appropriate.  These limits are

provided in Appendix D. Data are reported to DWA in the annual water quality report which follows
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the hydrological year.  The report includes temporal and spatial assessment of the data, schematic

representation of the monitoring points relative to potential impactors and actual quantified impacts.

An overview of the findings is presented in this section.

Natural water course
An overview of the Hex River and spruit water quality with reference to the points monitored is

presented in Table 4-9.  Stormwater runoff and overflows that have the potential to impact on the

watercourse quality during extreme rainfall events are is monitored at the following points:

 Klipfonteinspruit: K009, K011, K013, K024, K025, K058, K059, K062, K063, K080, K107S;

 Hoedspruit: K087;

 Klipgat Spruit: K107N, K114, K115.

Monitoring point details are presented in Table 5-13 and the layout in Appendix G.  Generally fitness

for use in terms of DWA water quality guidelines for domestic use, livestock watering and aquatic

ecosystems is compromised. The highest risks to surface water are, in order of priority, the

Paardekraal tailings complex, Siphumelele 1 shaft, RBMR and Hoedspruit tailings complex (refer to

Section 4.4.3 for more detail on risks).

Table 4-9: Overview of natural surface water quality

Catchment
(and
monitoring
points)

Status

Hex River (K038,
K039, K041,
K050, K052,
K053, K081,
K088, K113,
K118, K122)

•  Water in the Hex River is generally of better quality than its tributaries (the spruits) and is
considered fair to poor in terms of domestic use guidelines, with salinity (as indicated by total
dissolved solids (TDS)) and nutrients loads contributed by calcium, magnesium, sodium, sulfate,
chloride and inorganic nitrogen (nitrate1 and ammonium) directly or via the spruits.

•  Various non-mining related non-point sources of pollution are suspected in contributing towards
the organic and nutrient loads2 of the Hex River either directly or via the Paardekraalspruit,
Klipgatspruit, Klipfonteinspruit and Dorpspruit. These include formal and informal settlements,
livestock farming, agriculture, sewage treatment works, illegal dumping and industrial activities.

•  The tributary currently impacting most on the Hex River is the Paardekraalspruit (K118).  Trends
are increasing for total dissolved solids (TDS) (average TDS of 802 mg/l for 2009/2010
downstream of Paardekraalspruit confluence).  Constituents contributed by Paardekraalspruit at
levels of concern are chloride, sulfate, calcium, magnesium, ammonium and phosphate.
Ammonium and phosphate are largely from Rustenburg sewage treatment works.

•  Constituents contributed at levels of concern by Dorpspruit and to lesser extents Klipgatspruit
and Klipfonteinspruit include TDS, chloride, sodium, sulfate and, magnesium and to a lesser
extent calcium.

•  Contributions of contaminants from Klipfonteinspruit to the Hex River have reduced since runoff
has been diverted around Naudé in-stream dam (Hex River average TDS downstream of
Klipfonteinspruit confluence for 2009/10 was 313 mg/l compared to the previous annual of 538
mg/l). Operational levels are kept as low as possible to minimise flow to the Hex River.

•  The quantified 2009/2010 impact, based on an increase or decrease in concentration between
the most upstream (K088) and most downstream locality (K081) on the Hex River, is shown in
mg/l in the table below.  Quantified impacts for other streams are provided in the Annual Water
Quality Report (Clean Stream, 2010).  Negative impacts were experienced except for nitrate.
The positive nitrate impact could be due to the non-conservative nature of nitrate or dilution.

Klipfonteinspruit
(K007, K008,
K010, K012,
K014, K015,
K023, K028,
K032, K037,
K057, K080A,
K099, K110,
K112)

•  The main impactor on the spruit is the RPM Rustenburg operations largely due to chloride,
sulfate, nitrate, ammonium and phosphate.

•  Trace metals are present in very low concentrations in surface water in the lease area due to
neutral or slightly basic pH conditions except for nickel and copper in the Klipfontein Spruit.
RBMR and several return water, process and pollution control dams as well as historical dumps
are potential sources of these base metals in the spruit but levels are acceptable prior to the
confluence with the Hex River (K057).

Paardekraalspruit
(K055, K078,
K082, K101,

•  The main impactor on the spruit is the RPM Rustenburg operations to the extent that in-stream
localities have a similar profile to the process water streams monitored and are dominated by
calcium and chloride and to a lesser extent magnesium, sodium, sulfate and inorganic nitrogen

TDS Hardness Cl SO4 NO3 NH4 PO4 Ni Cu
233.8 49.8 108 35.4 -12.1 0.41 0.47 0.015 0.0005
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Catchment
(and
monitoring
points)

Status

K119, K120) (nitrate and ammonium).
•  The greatest impact is from Khomanani 2 shaft (K121) contributing TDS, total hardness,

chloride, sulfate and inorganic nitrogen (nitrate and ammonium).
•  Other point and non-point sources of pollution include Thekwane and Boitekong sewage works,

Boitekong informal settlement, livestock watering and diffuse sewage discharges between K101
and K082contributing nitrate, phosphate, organics and E.coli.

•  Thembelani 2 shaft is also situated between K101 and K082 but due to these other non-point
sources of pollution along this stretch it is difficult to estimate an impact solely from Thembelani
2.

Klipgatspruit
(K079)

•  The main impactor on the spruit is the RPM Rustenburg operations, specifically the Waterval
and Paardekraal tailings complexes which contribute chloride, sulfate, calcium, magnesium),
nitrogen (mainly nitrate) and the trace heavy metals nickel and copper.

•  Other point and non-point sources of pollution include livestock watering, untreated sewage
from municipal and informal sources, industrial effluent and illegal dumping.

Dorpspruit (K040,
K090, K091,
K092, K111)

•  Impacts on the Dorpspruit are largely related to non-RPM sources, including informal
settlements and industry.

•  The Dorpspruit receiving environment is of good quality except for K092 (Industrial stream
upstream of Prison Dam) and K111 (upstream of Hex confluence).   Impacts upstream of K111
can largely be attributed to informal settlements.

•  Nutrient build-up in Prison Dam may result in water hyacinths and algal blooms while various
non-point sources of pollution are also expected to contribute towards organic enrichment in the
dam.

Wildebeestfontein-
spruit catchment
(K093, K094)

•  Due to the lack of flow and definite up- and downstream monitoring localities relative to
Khuseleka 2 Shaft no impact quantification on the Wildebeestfonteinspruit or by the spruit on
the Hex River is possible.

Hoedspruit and
Brakspruit (K103,
K104)

•  Hoedspruit (K103) is impacted with high salinity, chloride, sulfate, nitrate, magnesium and
sulfate.

•  Long-term term trends indicates improving conditions for nitrate but deteriorating conditions in
terms of salinity however, quality in terms of salinity has been gradually improving since
September 2009.

•  Brakspruit water quality (K104) shows significant improving trends for the database period but
with a peak for nitrate in July 2010 (nitrate of 70.8 mg/l).  This could be due to non RPM related
discharges from upstream exacerbated by cattle watering.

1:  Nitrate contamination is the most direct and prominent parameter that is influenced by the mining activities at the
RPM Rustenburg operations (Clean Stream 2010). Nitrate from mining is due to explosives residue.
2: High loads of organic matter and nutrients (nitrate, ammonia and phosphate) may not only result in the growth of
nuisance algae and aquatic weeds but also in high chemical and biological oxygen demands. This will deoxygenate the
water with detrimental consequences for aquatic life and changes in the water chemistry.

Process water quality
Process water quality is considered in terms of pollution control dams and stormwater runoff.

Process water is generally suitable for reuse on the mine but not fit for use in terms of DWA water

quality guidelines (DWAF, 1996) for domestic use, livestock watering, irrigation and aquatic

ecosystems. The various pollution control dams thus have a high pollution potential but a low

probability of polluting under closed-circuit management and discharge prevention through

management of operational levels (management at a level that maintains the 1:50 year capacity).

An overview of the process water quality is presented in Table 4-10 and details are provided in the

annual water report (Clean Stream, 2010).  Water quality associated with overflows and incidental

discharges is monitored by RPM and reported directly to DWA and thus is not included in the annual

water report.
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Table 4-10: Overview of process water quality

Structure of this table:
1. Process water monitoring points relevant to IWWMP
2. Long (1997-2010 or as available) and/or short (2009-2010) term trend with actual values/statistics for

selected constituents to quality the comment where appropriate.
3. General comment on quality / data availability

Mining Division
Bathopele Mine Khomanani Mine

Bathopele Shaft (Hex River
catchment)

Khomanani 1 Shaft
(Klipgatspruit catchment)

Khomanani 2 Shaft
(Paardekraalspruit Catchment)

1. Settling dams (K095 and K096)
and vent discharge (K127).

2. Improving long-term trends for
salinity, nitrate, ammonium (K096,
K095 and K127) and phosphate
(K095, K096).

3. Soap-oil-grease (SOG) remains
high with long term average
concentrations of 1,980 mg/l
(K095) and 446 mg/l (K096).

1. Process water dam (K071).
2. Decreasing trend for salinity

and nitrate up to 2009.
3. There is no recent data for

this dam due to access
problems, which are being
addressed.

1. Excess water dam (K139).
2. Decreasing trend for salinity

and nitrate.
3. Extremely poor quality

(average TDS of 10,767 mg/l
over data period) and SOG
levels are also elevated (long
term average of 33 mg/l).

Khuseleka Mine
Khuseleka 2 Shaft (Wildebeestfonteinspruit
Catchment)

Khuseleka 1 Shaft (Dorpspruit catchment)

1. Process water dam (K068), settling pond (K144),
waste rock dump seep (K145), West pollution control
dam (K156).

2. Long term downward trend for salinity and nitrate at
K068 and K156; short term downward trend for
salinity and nitrate at K145.

3. Waste rock dump seepage (K145) is the poorest
water quality associated with the shaft in terms of
salinity (average TDS of 5,132 mg/l) and nitrate
(maximum nitrate concentration of 654 mg/l during
current annual period and long term average of 587
mg/l).
Average SOG concentration of 11.9 mg/l for 2009/10
in K068 and K156 is of concern.

1. Process water dam (K069) and waste rock dump
seepage (K142).

2. Long term increasing trends for salinity and
nitrate at K069 with short term improvement for
2009/10 but converse for K142 which shows
recent deterioration but long term improvement -
average TDS for the last three hydrological years
is 2 754 mg/l (2007/8), 354 mg/l (2008/9) and 987
(2009/10).

3. SOG concentrations in K069 of 31 mg/l (average
over data period).

Siphumelele Mine
Siphumelele 1 Shaft

(Paardekraalspruit catchment)
Siphumelele 2 Shaft:

(Hoedspruit catchment)
Siphumelele 3 Shaft:

(Klipfonteinspruit catchment)
1. Waste rock dump seepage (K055),

process water dam (K074) and
excess water dam (K100).

2. Long-term downward trend at K100
and K074 for salinity and nutrients
with ongoing improvement for
2009/2010; overall downward trend
for salinity at K055 related to
chloride but upward trends for
sulfate and pronounced upward
trend for nitrate.

3. K055 is a compliance point in
terms of the draft WUL 2007 and
does not comply for most
parameters.

1. Excess water – Hoedspruit
trench pipeline (K164) and
waste rock dump seepage
(K165).

2. Shaft shows significant
improving trends for
2009/2010 period with
improvement in seepage
apparent since August 2008.
This improvement can be
attributed to the changeover of
the shaft from a production
shaft to a training facility.

3. Excess water – Hoedspruit
trench pipeline (K164) is often
dry.

1. Process water dam (K073)
and excess water dam
discharge (K130).

2. Deteriorating trends are
evident at the shaft.

3. Constituents of concern at
K073 are chloride (average of
541 mg/l for 1999-2010) and
sulfate (average of 1,096 mg/l
1999-2010) and to a lesser
extent calcium and
magnesium.
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Structure of this table:
1. Process water monitoring points relevant to IWWMP
2. Long (1997-2010 or as available) and/or short (2009-2010) term trend with actual values/statistics for

selected constituents to quality the comment where appropriate.
3. General comment on quality / data availability

Thembelani Mine
Thembelani 1 shaft
(Klipfonteinspruit catchment)

Thembelani 2 shaft
(Klipgatspruit catchment)

1. Process water dam (K070), old
excess dam (K129) and new
excess dam overflow (K182).

2. Long term downward trend for
salinity at K070 and K129.  Upward
trend for nitrate at K070 but
downward trend at K129.

3. No 2009/10 data available as old
dam no longer in use and no
access to new dam; overflow from
the new dam is infrequent so data
at K182 is limited but indicates an
average TDS of 3,055 mg/l and a
nitrates of 56 mg/l as N.

1. Stormwater dam (K178) and
underground water dam
(K179).

2. Long term downward trend at
K179 for salinity and nitrate
with seasonal variation at
K178.

3. Underground water quality
poorer than stormwater quality
(average TDS of 931 and 524
mg/ l, respectively).

Process Division
Plants

Frank Concentrator (Klipgatspruit
catchment

Klipfontein Concentrator and
TEMSO (Klipfonteinspruit

catchment)

WLTR

1. The concentrator is dormant but
storm water runoff is monitored at
K107N (includes Waterval Tailings
and channels storm water to the
Klipgat Dam) and K107S (can flow
towards the Klipfonteinspruit under
high flow conditions).

2. K107N: Dominated by calcium and
sulfate; significant short term
improvements in terms of salinity
and nitrogen but long term
increasing trends.
K107S: elevated nickel and fluoride
during 2009/2010 with maximum
concentrations of 8.5 mg/l and 2.5
mg/l recorded, respectively and
long term averages of 3.1 mg/l and
8.4 mg/l, respectively.

3. Sulfate and nitrate are the
dominant risk factors for K107.

1. The concentrator is dormant.
The only water containment
facility in the immediate area is
the pond below TEMSO and
the engineering workshop
(K083).

2. Long term upward trend for
salinity largely due to sodium
but downward trends for
ammonia and phosphate.

3. Variables of concern include
sodium, nutrients (ammonium
and phosphate), iron,
aluminium, nickel and SOG.

1. WLTR pollution control dam
(K124) and WLTR bypass
trench (K126) into Hoed
Spruit.

2. Pollution control dam: Long
term deterioration for salinity
and nitrate is indicated. Nitrate
average of 11.5 mg N/l and
maximum of 32.7 mg N/l
recorded during November
2009.  Sulfate average of 708
mg/l and maximum of
1,988 mg/l recorded during
October 2009.
Bypass: long-term trends
indicate improving or stable
conditions with improvement
evident for 2009/10.

3. High nitrate and sulfate pose a
risk to the Hoedspruit.

Waterval Smelter and Concentrator,
UG2 Concentrator and Acid Plant

(Klipfonteinspruit catchment)

RBMR (Klipfonteinspruit
catchment)

PMR (Klipfonteinspruit
catchment)

-
1. Pollution control dams: ACP

(K098), UG2 (K133) and Waterval
(K086) pollution control dams.
Clean stormwater cut-off
trenches: North of Waterval
concentrator (K167) and smelter
(K168) and at PF Laboratory
(K169).

2. Pollution control dams: Salinity
(long term TDS average of 1,344
mg/l to 3,659 mg/l) and nitrate
(average of 8.6 mg/l to 76 mg/l)
indicate decreasing trends for ACP
and stable conditions for UG2 and
Waterval but with a slight increase
in nitrogen levels for 2009/10 at
UG2.  Waterval also has elevated
fluoride (maximum of 24 mg/l in

1. Pollution control dams:
Stormwater dam (Dam 3)
overflow (K024, K062) – data
limited; monitored internally.
Effluent dams – monitored
internally by RBMR
Clean stormwater trenches:
Culvert at railway entry to
RBMR (K013 and K059) and
trench to the west of RBMR
triangular dam (K044).

2. Pollution control dams:
Effluent and storm water
discharge from Dam 3B is of
marginal quality with
increasing pH and aluminium
trends – high aluminium
recorded (0.62 mg/l) during

1. Pollution control dams:
Effluent and storm water
discharge west of PMR
(K080).  East rainwater dam
overflow (K009) – monitored
internally by PMR. Effluent
dams – monitored internally by
PMR for pH and density.
Clean stormwater trenches:
refer to Klipfonteinspruit data
in Table 4-9.

2. Downward trends at K080 for
salinity and nitrate with
average TDS of 567 mg/l.

2. Effluent and stormwater dam
water is alkaline (pH median of
8.6 – 10.4) except for Dam 6
East and West (pH median of
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Structure of this table:
1. Process water monitoring points relevant to IWWMP
2. Long (1997-2010 or as available) and/or short (2009-2010) term trend with actual values/statistics for

selected constituents to quality the comment where appropriate.
3. General comment on quality / data availability

July 2010).  ACP and Waterval
have elevated nickel (maximum of
4.7 mg/l at Waterval in July 2010.
Clean stormwater cut-off
trenches: Waterval: Salinity
(specifically sulfate at K167 – long
term average of 823 mg/l), and
nickel are evident.  SOG is evident
in the smelter trench (long term
average of 13 mg/l) but not
monitored at the concentrator
trench.
Laboratory: relatively good quality
water (average TDS of 790 mg/l for
the available data).

3. The Waterval complex is impacting
on the Klipfontein Spruit.

May 2010.Dilution effects of
the rain evident for January
2011.
Clean stormwater trenches:
Railway culvert: extreme
salinity (TDS maximum
>50,000 mg/l for 2010), nickel,
copper, fluoride and
phosphate for periods of flow
during 2009/10.  These values
are indicative of pollution
sources entering the culvert.
Trench at RBMR triangular
dam: Downward trend with
significant recent
improvements for salinity (TDS
average of 352 mg/l for
2009/10 and long term
average of 18 034 mg/l for
1996-2009), but elevated
nickel (2009/10 average of 2.5
mg/l).

3. Main risk is in terms of base
metals, nickel and copper.

6.4-6.9).

Tailings complexes
Hoedspruit (Hoedspruit and

Brakspruit catchments)
Klipgat return water dam
(Klipgatspruit catchment)

Klipfontein (Klipfonteinspruit
catchment)

1. Hoed Spruit (WLTR) tailings return
water dam (K125).

2. Long and short term deteriorating
trends for salinity as expected due
to concentration effects of reuse.
Significant dilution effects of the
rain evident in January 2011 (TDS
of 87 mg/l relative to long term
average of 2,969 mg/l).

3. Fingerprint analysis of tailings
return water dam, spruit and
downgradient boreholes indicates
similar water quality profiles and
thus possible seepage from the
return water dam.

1. Klipgat dam overflow (K034
and K035) and inflow into dam
(K036)

2. Overflow: salinity and nitrate
are high as well as fluoride,
nickel and SOG. Long term
deterioration is evident at
K035 with salinity, nitrate,
fluoride, nickel and SOG of
concern.
Inflow: Saline (long term TDS
average of 3,691 mg/l) with
sodium, chloride, sulfate,
nitrate, ammonium, nickel and
copper of concern.

3. K036: maximum Ni
concentration of 6.0 mg/l was
recorded for Klipgat Dam
during January 2010.  Average
SOG value of 11.0 mg/l
decreased to 0.19 mg/l during
most recent analysis in July
2010.

4. Klipfontein return water dam
(K105).

5. Long term trend indicates
deteriorating conditions in
terms of salinity (calcium,
sodium chloride and sulfate),
and nitrate with improvements
anticipated due to remining
(improvements were slight for
2009/10).

3. Average TDS is 3,443 mg/l
and calcium ranges between
292 mg/l and 1170 mg/l.

Paardekraal (Paardekraalspruit and
Klipgatspruit)

Waterval (Klipgatspruit)

1. Paardekraal Dam 1 (K048 -
Paardekraal) and Paardekraal Dam
3 (K046 - Klipgat)

2. Long term trend indicates
deterioration for salinity (long term
average TDS of 4,151-4,721 mg/l).
Constituents of concern calcium,
sodium, chloride and sulfate,
nitrate and ammonia.

3. Highest pollution risk for
Klipgatspruit, Paardekraal Spruit
and Hex River.

Waterval tailings dam is
dormant.  Runoff is monitored
at the Paardekraal return
water dam.
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4.2.5 Mean annual runoff
Hydrological information contained in this section was supplemented with information from

References 50 and K in Appendix C.

As flow measurements are limited in the lease area, the mean annual runoff (MAR) was determined

using the assumption that the rainfall-runoff response of the majority of the catchment is the same as

that of the regional rainfall-runoff response as determined in the WR90 project (Midgley, Pitman and

Middleton, 1994).  Catchment areas and the mean annual runoff (MAR) for each river are presented

in Table 4-11.

Loss of MAR due to containment of dirty water at the shaft and plant areas and tailings complexes is

also presented in Table 4-11.  As loss of MAR is significant for the tailings complexes containment

and reuse of this water is managed as a Section 21(a) water use (refer to Table 3-1).

Table 4-11: Natural mean annual runoff (MAR) (from WR90, Midgley, Pitman and Middleton,
1994) and loss of MAR due to dirty water containment

River Name Area (km2) MAR (mill m3) Infrastructure
area (km2)

Loss of MAR
(%)

Hex River (upstream of Anglo
Platinum)

780 18.4 Not applicable to this IWWMP

Hex River (at Bospoort Dam) 1078 25.4 11.4469 27.0

Klipfonteinspruit 32 0.8 2.2032 5.51

Klipgatspruit 17 0.4 3.5901 8.45

Paardekraalspruit 28 0.7 5.4749 13.7

Dorpspruit 74 1.7 0.1594 0.37

Wildebeesfonteinspruit 80 1.9 0.0857 0.20

Brakspruit 71 2.6 0.0000 0.00

Hoedspruit 27 1.0 3.0371 11.3

4.2.6 Resource class and river health
The Present Ecological State is Class D: largely modified for the Hex River and Class C: moderately

modified for the Sterkstroom (Reference 15).  The desired state for these rivers, formally referred to

as the Management Class, is Class C: moderately modified and Class B: largely natural,

respectively.

Biodiversity
Information in this section was obtained from Clean Stream 2005 as listed in Appendix C.

The aquatic biodiversity was assessed as a component of the Biodiversity Management Plan for the

mine lease area (Clean Stream, 2005 – Reference 84).  The assessment conclusions are provided

below with recommendations (pers. comm., Brenton Nieuhaus, Clean Stream, April 2011) for

addressing the study findings.  Correlation with and additional details from the routine biomonitoring

findings are provided in Table 4-12.   Habitat diversity was generally high in the study area.

 It is expected that the fish species diversity of the mine lease area has been reduced mainly as a
result of water quality degradation and the presence of migration barriers (dams and weirs),
which prevent/hamper the re-colonisation of fish after episodes of poor water quality (pollution
incidents).  A separate study to determine the need and design of fishways is recommended.

 The presence of two exotic species (Largemouth bass & Common carp) in the mine lease area
could have a major negative impact on the natural biodiversity of the system. However, both
carp and bass have only been sampled in limited ranges, low abundance, and low frequency but
it is recommended that removal of these species is promoted and stocking of exotic species
prevented.
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 No taxa with a low tolerance to pollution were observed in the study area, which is indicative of
some adverse impact.

 Various human activities in the mine lease area, as well as up- and downstream catchments, are
responsible for degradation of the aquatic ecosystems integrity, and thus biodiversity.

 The present aquatic biomonitoring program, together with some alternative assessments, could
be used as a basis for future aquatic biodiversity monitoring of the Rustenburg operations lease
area.

Biomonitoring
Information in this section was obtained from Clean Stream, 2010 listed as 118 and 119 in Appendix

C.

Bio-monitoring in the lease area commenced in 1999.  Bio-monitoring is conducted at selected sites

in the Hex River, Klipfonteinspruit, Klipgatspruit and Paardekraalspruit in the mine lease area.  No

monitoring takes place in the Sterkstroom catchment as the rivers are ephemeral in the upper

reaches.  Impacts on ecological integrity have been determined by measuring:

 habitat condition and availability;

 aquatic macro invertebrates;

 fish (species richness, abundance, frequency of occurrence and health);

 toxicity testing in the return water dams and pollution control dams (testing in Naudé Dam has
been discontinued as the Klipfonteinspruit has been diverted around the dam and there is now
very little inflow into the dam).

The bio-monitoring results indicate that various sections of the Hex River within the study area show

clear signs of reduced biotic integrity, which is influenced by:

 Water quality impacts to the various tributaries in the upstream section of the Hex River, most
specifically the Dorpsruit and including the Sandspruit.

 Solid waste disposal in the Klipgatspruit catchment.

 Influences on flow and habitat due to solid waste disposal, clothes washing and livestock
watering.

Background and trends for the period 2001/2-2010 are presented in Table 4-12. Temporal trends

have been differentiated into long-term (more than three years) and medium-term (last 3 years). The

long term trend gives a perspective on whether the biotic integrity (at the different sites) has

improved or deteriorated since the inception of the monitoring program (baseline). The medium term

trend confirms whether observed long-term trends are likely to continue or are in the process of

being reversed.

Sediment assessment
As part of closure costing grab sediment samples were collected upstream and downstream in the

Paardekraalspruit, the Klipgatspruit and the Hex River to determine whether there is any metal

enrichment as a result of mining activities (SRK Report 381782, 2007).  Indications are that the

sediments in these three rivers have not been significantly impacted on by mining activities.

Therefore the assumption has been made that no remedial work is required for the sediments along

these water courses.

Toxicity testing
Refer to Table 4-12.
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Table 4-12: Overview of biomonitoring data over the period 2001-2010 for fish and 2002-2010 for macroinvertebrates

Parameter Background Observations Comment
Biota specific
water quality

The target pH range for fish health is 6.5 -
9.0 (most species will tolerate/reproduce
successfully within this range). Other
variables assessed include electrical
conductivity (EC), dissolved oxygen (DO)
and temperature. Temporal fluctuations, area
specific fluctuations in pH and fluctuations for
other water quality variables can be
detrimental to aquatic health, even if values
remain within the target range.

• Exceedance of the recommended limits for biotic
integrity do occur most notably for EC in the spruits
related to mining impacts and DO in the Hex River
related to organic enrichment from municipal sewage
effluent.

• pH is typically not problematic but a localised pH of 9.1
was recorded in the Klipfontein Spruit during the 2010
assessment.

Water quality impacts are related to the RPM Rustenburg
operations, other mines, and to a greater extent various
non-point sources of pollution, such as, formal and
informal settlements, bathing, clothes washing, livestock
farming and agriculture.

Habitat quality Habitat assessment provides a quantitative
measure of the aquatic habitat quality and
resultant potential to sustain biota. For
macro-invertebrates, habitat is assessed in
terms of stones, vegetation and gravel, sand
and mud (GSM).  For fish, site habitat
integrity (SHI) and habitat cover ratings
(HCR) are determined.

• Habitat availability and suitability varies at the different
sites rendering macro-invertebrate assessments less
comparable due to biotope differences. The most
comparable biotope is vegetation.

• Fish habitat at the sites assessed is adequate and not
a causal factor in spatial changes in biotic integrity.

In winter/early spring (periods of no flow in the
tributaries), biotopes can be restricted to pools and biotic
integrity is expected to be naturally lower.

Macro-
invertebrates

The South African Scoring System, Version
5 (SASS5) is a site-specific index.  Together
with the habitat assessment, it gives a
general perspective of the biotic integrity
(based on macro-invertebrates) and the
impact of water quality on the biotic integrity
of the specific sites.

• Long- and medium-term trends indicated that there has
been an improvement in biotic conditions in the most
upstream section (Hex00).

• In the “middle”-section (sites Hex01, Hex03 and
Hex04) the linear long-term trend is generally stable to
improving with the medium-term trend also showing an
improvement at these sites.

• Integrity is much lower at Hex 03 (downstream of
Klipfonteinspruit) compared to Hex01 (upstream of
Klipfonteinspruit), indicating a notable water quality
impact consistently occurring between these sites.
This impact has previously been shown to be non-RPM
related. Both long- and medium-term linear analyses
however show that the biotic integrity at site Hex03 is
slowly improving, which can be attributed to diversion
of the Klipfonteinspruit around Naudé Dam resulting in
an improvement in water quality in the Hex River
downstream of the confluence.

• The long-term linear trend is negative at site Hex4B.
The medium-term trend is, however, showing an
improvement at this site although recovery is slower
compared to the “middle” section (Hex04 and Hex03).

•  Improving trends indicate that the identified impact/s
are being addressed or possibly becoming of a
smaller magnitude and there is potentially improved
overall management of the cumulative impacts.

•  Increased biotic integrity can also be due to
increased water volume towards the downstream
sites, creating more habitat and fewer migration
barriers.

•  Further improvements could be achieved by pro-
active attempts to decrease the runoff of poor water
quality from the Paardekraal shaft area and other
potential RPM pollution sources into the
Klipfonteinspruit catchment.

•  Localised, non-RPM related impacts, at site H-DS-KF
(Hex River upstream of confluence with
Klipfonteinspruit but downstream of Paardekraal
Dam) have also been identified as playing a role in
the biotic integrity of the Hex River. These impacts
include bathing, clothes washing and livestock
activities as the site is situated directly in an informal
settlement on the banks of the Hex River.
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Parameter Background Observations Comment
Fish
community

Fish sampling is undertaken in the Hex River
to determine the composition of the fish
community and to apply the Fish
Assemblage Integrity Index (FAII).

• FAII scores were very low throughout the study period,
never exceeding 61%.

• There is a general improvement in biotic integrity in the
upstream area of the Hex River but a decline over time
at the downstream sites. Medium-term linear analyses
confirm that the downward trend is still prevalent at
most of the downstream sites (Hex01, Hex04 and
Hex4B).

• At Hex03 there are clear signs that the deterioration is
slowing/stabilising and the long-term decline is likely to
be reversed if the last three years’ trend is maintained.

•  Low FAII scores are indicative of the ephemeral
nature of the spruits and a river system that is highly
modified from natural conditions.

•  The downward trajectory of change within the
downstream section of the study area is indicative
that cumulative impacts (especially the source of
pollution just upstream in the area of site Hex03) are
probably being addressed but the Hex River is not
coping with the cumulative impacts in the area
between sites Hex03and Hex4B.

•  Overfishing and migration barriers may also be
possible reasons for the low scores.

Toxicity data Screening and definitive toxicity testing is
done using guppies, water flea (Daphnia),
algae and bacteria (Vibrio fischeria) on
process water and Naudé dam (converted to
an in-stream dirty water storage facility to
minimise impact of Klipfonteinspruit on the
Hex River). Definitive toxicity tests can
determine the lowest “safe” dilution for
aquatic organisms.

• Low toxicity (Class I hazardous classification) is evident
in Naudé Dam, Klipgat and Klipfontein return water
dams and ACP pollution control dam.

• Moderate toxicity (Class II hazardous classification) is
evident in Paardekraal and Hoedspruit return water
dams and UG2 concentrator dams 1 and 2.

• High toxicity (Class III hazardous classification) is
evident in Waterval pollution control dams, RBMR Dam
3B, PMR Dam 2 and PMR Dam 4 & 5.

• Critical toxicity (Class V hazardous classification) is
evident in RBMR Dam 3B, PMR Dam 2, 4 & 5.

•  Results presented are based on the April 2010
survey but are representative of previous assessment
findings.

•  Dams with high to critical toxicity must be managed to
ensure these dams do not overflow.

Overall trend • The complete section of the Hex River under
investigation is being impacted on in terms of water
quality, flow and habitat.

• There is a general decline (linear spatial trend) in biotic
integrity from the upstream to the downstream area of
the Hex River with improvements on a spatial scale in
only a few areas.

• There are a multitude of potential impacts on this
section of the Hex River, of which many are non-RPM
related.

•  The limited improvements on a spatial scale indicate
that the system has some ability to recover from the
stressors on a spatial scale when water quality is
improved.

•  All attempts should be made to improve catchment
management of the Hex River before this noted
ability to improve on a spatial scale is completely lost
as a result of an accumulation of impacts derived
from this highly developed area.

•  Improved management needs to include potential
non-RPM water users/polluters in the area.
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4.2.7 Resource quality objectives and the Reserve
A preliminary surface water Reserve determination is in progress and a preliminary groundwater

Reserve determination has been completed.  The respective Reserves will to inform the water

quality limits in the pending WUL.

The previous exemption permits included water quality limits for stormwater, effluent and seepage to

the on-site water courses.   These limits are provided in Appendix D and were relaxed for a limited

period while a Waste Load Allocation (WLA) Study was undertaken to determine the assimilative

capacity of the Hex River catchment, specifically the Bospoort Dam, and subsequently appropriate

and practical water quality objectives for the water systems at RPM Rustenburg operations. A

summary of the WLA Study (SRK Report 327976/1, September 2004 – Reference 77) findings in

relation to the current situation is provided below.

 The bulk of the nutrients and approximately a third of the salts (largely sulfate and chloride)
entering the Hex River catchment were sourced from the Rustenburg Municipal Sewage Works.
RPM Rustenburg operations contributed just under two thirds of the salts and in the region of
10% of the nutrients (largely nitrate).

 Based on drinking water quality guidelines (DWAF, 1996), Bospoort Dam was found to be able
to assimilate waste loads over and above those associated with the RPM Rustenburg operations
Exemption Permit conditions.

 The waste load situation has subsequently changed due to:

- reduced nutrient and salt loads entering the Hex River through reuse of the municipal
sewage effluent by RPM and Impala Platinum Mine;

- decreasing salt loads from RPM Rustenburg operations due to the phased implementation
of the Effluent Management Plan recommendations (SRK Report 327936/1, August 2004 –
Reference 78) detailed in the various shaft hydrological studies undertaken in 2009 as listed
in Appendix C and summarised in SRK Report 372247/Rev 1, July 2009 – Reference 103),
which identified the measures required to ensure full compliance with Regulation 704.

In establishing water quality compliance objectives for the business units it must be noted that

effluent and process water are contained in the process water circuit under normal operating

conditions.   The proposed WLA compliance objectives are therefore applicable to stormwater runoff

and seepage water entering the spruits and the Hex River.  Compliance should be based on annual

median values to take seasonality of the data into account. Currently RPM Rustenburg operations

are required to comply with the exemption permit quality limits as per the Directive issued to RPM by

DWA to manage the Rustenburg operations in terms of the draft WUL and exemption permit quality

limits.  The Directive is provided in Appendix A.

4.2.8 Surface Water Use
This section was supplemented with information from Clean Stream 2010 listed as Reference 118 in

Appendix C.

Apart from the aquatic ecosystem, no formal use of the water within and immediately downstream of

the mine lease area is currently occurring.  RPM conducted a user survey of the Hex River

catchment downstream of the mine lease area to Bospoort Dam during the 2009-2010 monitoring

period (Clean Stream, 2010).  Users downstream of Bospoort Dam to the confluence with the Elands

River at Vaalkop Dam were identified in the Waste Load Allocation Study (SRK Report 327976/1,

September 2004 – Reference 77).

Domestic use
Most of the areas are supplied with reticulated potable water supplied by the Rustenburg Local

Municipality either via Rand Water or Magalies Water. Although communities with no formal supply

have indicated that they do not make use of water from the Hex River or Bospoort Dam for drinking
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purposes, Clean Stream field scientists have noted that the Hex River, especially downstream of the

Paardekraal Angling Dam is used for domestic purposes.

Livestock watering
There is no formal commercial grazing practised along the banks of the Hex River but the water may

be used by limited numbers of cattle and goats.  Within the mine lease area, surface water should

not be legitimately used for stock watering but there is the potential that livestock belonging to the

formal and informal communities may drink water from the in-stream dams, return water dams and

streams around the mine.

Irrigation
There is no commercial-scale irrigation being practiced in the mine lease area to Bospoort Dam but

Roodekopjes Dam (Sterkstroom catchment) is used for irrigation purposes.  Some small scale

irrigation for subsistence farming may, however, still be taking place although the Bafokeng

community has apparently been instructed that people along the Hex River should not engage in

irrigation practices.

Industrial use
No water is abstracted from the Hex River for industrial purposes but RPM reuses water generated

within the mine lease area, including final sewage effluent from the mine and municipal sewage

works, for process operations.

Aquatic ecosystems
In considering the aquatic users it must be recognised that the Hex River catchment is an impaired

catchment due to the decades of mining activity and other developments within the catchment.

Within the mine lease area the tributaries of the Hex River are ephemeral, naturally, significantly

affecting the aquatic ecosystems, irrespective of water quality.

4.2.9 Sensitive areas survey
A Biodiversity Management Plan for the RPM, Rustenburg operations was developed in 2005 (Clean

Stream, 2005 – Reference 84). The Plan identified important areas of biodiversity within the mine

lease area that have to be managed appropriately to avoid loss of biodiversity. Key areas are those

with the highest species richness, namely Low Closed Woodland on ridges, koppies and rocky

outcrops and Tall Closed Woodland in riparian habitats.

Large parts of the study area have been cultivated in the past and current mining activities and

infrastructure have transformed some areas of vegetation while others have been impacted upon by

heavy grazing, trampling, altered fire regimes and harvesting of natural products, e.g. firewood

collection along the Hex River, close to human settlement may have resulted in conversion of

woodland areas to herbaceous vegetation.

No Red Data aquatic or plant species were expected to be found or recorded during the biodiversity

survey but 12 Red Data mammal species, 15 Red Data bird species and one Red Data reptile

species (African rock python) are expected to be found in the area. Due to the loss of natural

wetlands in riparian habitats as a result of agriculture and human settlements, artificial wetland areas

arising at some mine process water dams have been identified as potentially playing a very

important role in the survival of Red Data and other bird species due to provision of resting, nesting

and feeding habitats.

Management recommendations to protect the key biodiversity areas relevant to this IWWMP,

namely riparian areas, are provided in Section 6.
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4.3 Groundwater
This section was supplemented with information from Clean Stream, 2010 (Reference 118 and 119)

and Reference K listed in Appendix C.

The geology of the area consists mainly of norite rock types.  There are three regional and three

locally distributed components of the groundwater system, which form part of the lower part of the

Main Zone and the Critical Zone of the Layered Bushveld Igneous complex.

Detailed hydrogeological investigations within the mine lease area have been undertaken since 1996

in accordance with the EMP (Construction Phase Commitment 47 in Consolidated EMP, 2006 –

Reference I) and are continually updated towards continual improvement of the groundwater

management plan. These investigations have included borehole census of the area, geological,

structural and geomorphological mapping, percussion drilling (geological and hydrogeological

logging), geophysical investigation (resistivity-tomography; seismic refraction), selected pump testing

and hydrogeological modelling.

Information from geological investigations and drilling in the lease area indicates that the

groundwater systems throughout the lease area are similar to those in the Smelter, RBMR and PMR

areas. The nature of the groundwater in the Waterval UG2 project area is slightly different to that of

most of the lease area because of the close proximity of the Hex River and localised geological

environment.

4.4 Aquifer characterisation
The key source of information for this section was Clean Stream, September 2006 (Reference 92)

supplemented with information from the 2004 IWWMP (Reference 80) as listed in Appendix C.

The three main aquifer types identified in the mine lease area are presented in Table 4-13 and

described below.

Table 4-13: Types and characteristics of groundwater systems in the mine lease area

Type of aquifer Main characteristics

Shallow
groundwater
systems

Floodplain
alluvial aquifers

• Restricted to alluvium along the Hex River.
• Water levels between 1 and 10 metres below surface (mbs).
• Yields of up to 10 l/s.
• Groundwater quality is generally good.

Shallow
bedrock
aquifers

• Developed in transmissive fractures and grains in shallow weathered zone.
• At depths within 25 mbs with rest water levels between 3 and 20 mbs.
• Yields between 0 to 4 l/s with a mean around 0.3 l/s.
• Quality generally good (TDS of 450 mg/l) but can be poor where

compartments occur.

Deep aquifer system

• Very heterogeneous, developed in transmissive fractures in the solid bedrock
at depths typically ranging from 40-60 mbs.

• Rest water levels deeper than 30mbs but static rest water levels of less than
20 m have also been recorded

• Quality generally poor with salinity often in excess of 2000 mg/l TDS.

Tributary valley floodplain soil profile aquifer
The floodplain soil profile aquifer in the valley bottoms of the ephemeral tributaries may be in excess

of 5 m thick and drains into the Hex River over most of the mine lease area and into the Sterkstroom

in the east.  Permanent to temporary seasonal water storage in the soil profile may be regarded as a

very shallow perched, unconfined primary aquifer system.  The lower boundary of this aquifer

coincides with the soil bedrock interface and its upper limit (water table) varies on a seasonal basis.

The permeability of the soil profile may be expected to be low to moderate depending on the relative

quantity of coarse material and clay in the soil profile.  Pump test data for the Hex River valley

aquifer are provided in Table 4-15.
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Shallow perched weathered bedrock aquifer
The fracture connectivity and hence the permeability and hydraulic conductivity is markedly

heterogeneous. The aquifer heterogeneity manifests both in terms of lateral and vertical distribution.

Flow and mass transport are fully dependent on the presence of open and transmissive fractures

and are also controlled by groundwater flow barriers like impervious syenite and dolerite dykes. The

majority of the dykes are of syenite composition and originate from the Pilanesberg Igneous

Complex. The presence of faults and dykes at the operational areas is presented in Table 4-14.

The main fault in the area is the Hex River fault that strikes north-south and transects the Hex River

in the Waterval farm area. The Hex River fault aquifer associated with the fault is in hydraulic

continuity with the other aquifers in the vicinity of the Hex River, including the localised UG2

pyroxenite aquifer, which is restricted to the Waterval farm area and has a thickness of 4 - 5 m.  The

Hex River fault carries strong groundwater at depths of 15-20 m, for a distance of at least 400 m

north of the Hex River, beyond which a no flow boundary is present.

Hydraulic properties of both shallow aquifers in the region are generally low with the majority of

borehole yields very low and only a few boreholes yielding more than 0.5 l/s. The aquifers could thus

all be defined as minor aquifers in terms of the yield (Parsons Classification System).  Pump test

data for selected areas are provided in Table 4-15.

Natural recharge of this aquifer system is via direct infiltration after rainfall and by downward leakage

from the soil profile aquifers in the valley floodplains.  Further recharge occurs under tailings dams,

water collection/storage dams and other surface facilities where there is sustained water discharge.

Recharge into the weathered rock soon reaches the relatively impermeable unweathered bedrock

below the weathered zone. The movement of groundwater on this horizon is mostly lateral and in the

direction of the surface slope. This water discharges on surface in areas where the flow paths are

obstructed by a barrier, at paleotopographic highs in the bedrock, or where the surface topography

cuts into the groundwater level. The discharge usually occurs in open valleys in the topography near

the valley bottoms or as base flow to the few ephemeral streams that occur in the open valleys.

Groundwater flow direction from the operational areas towards the streams is provided in Table 4-14

and presented on the layout in Appendix G.

It is suggested from studies in the area that less than 60% of the water recharged to the weathered

zone eventually emanates in streams. The rest of the water is evapo-transpired or lost through

vertical seepage to the deeper aquifer, to the mine workings or by some other means.

Deep aquifer system
The deep aquifer system is weak and confined to poorly or unconnected, widely spaced, steep semi-

regional fractures in a hard impervious leuco-gabbro-norite bedrock where flow is restricted to the

fractures.

Currently, there is no direct evidence to indicate flow direction of deep groundwater, either prior to

mining or currently in the operational mining phase.  The higher elevation and rainfall to the south in

the Magaliesberg Range may suggest a hydraulic gradient from south to north with regional deep

groundwater flow in a northerly direction.  Local variation may occur in areas of substantial

downward recharge from the overlying shallow aquifer system and due to mining.  The deep aquifer

system has been significantly modified by mining activity and is now dominated by the presence of

the shallow north dipping underground workings which underlie the project area at depths of 80-300

m. The effect of these workings is to provide groundwater discharge points and continuous local

dewatering of the deep aquifer.  At Khomanani 1 shaft a highly saline groundwater (possibly ancient

seawater) has been intercepted.

Deep groundwater could have the potential to cross (transfer to) sub-catchment watersheds of the

tributaries to the Hex River along northerly fracture zones and faults.
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Table 4-14: Groundwater characterisation in the mining and process areas (collated from Clean Stream, 2006 – Reference 92)

Area Flow/seepage direction and gradient Static rest water
levels (metres below
surface).
Value is for shallow
aquifer unless otherwise
specified

Faults and dykes
Detail is for those structures that could influence groundwater flow and mass
transport

Mining Division
Bathopele Mine South-westwards to the Hex River at a flow

gradient  in the order of 1.5%
7-15 The prominent structural geological feature of the Hex River Fault occurs 360 m west

of the Bathopele shaft and trends northwards.
Khomanani a shaft South-westwards into the Klipgatspruit at a

gradient estimated to be in the order of
2.0%.

<1.0-approx. 5.0 A prominent dyke structure strikes approximately north-west by south-east through
the shaft area towards the downgradient side of the shaft near the stream

Khomanani 2 shaft  North-westwards to the Paardekraalspruit at
a gradient estimated to be in the order of
2.0%.

1-2 A number of semi-parallel fault and dyke structures occur through the shaft position
as well as in the western downgradient direction from the shaft with a strike of
approximately north-south.

Khuseleke 1 shaft North-north-eastwards from the northern
part of the shaft area and eastwards from
the central and southern portions of the
shaft surface area at a gradient estimated to
be in the order of 1.0%.

  A few structural geological features occur in the area but none in the specific vicinity
of the shaft footprint

Khuseleke 2 shaft South-east towards the Dorpspruit. Flow
gradient not estimated.

  No structural geological features that could affect groundwater flow and mass
transport occur in the immediate vicinity of the shaft

Siphumelele 1 shaft North-eastwards to the Paardekraalspruit at
a gradient estimated to be in the order of
2.0%.

5-14 The shaft is wedged between two major dykes that are semi parallel and strike
roughly NNW by SSE

Siphumelele 2 shaft North-eastwards to the Hoedspruit at a
gradient estimated to be in the order of
1.5%.

  Two major dykes that are semi parallel and strike roughly NNW by SSE occur in the
shaft area. The western dyke cuts right through the centre of the shaft area while the
eastern dyke is associated with a fault zone and occurs 100 m to the east of the shaft
area

Siphumelele 3 shaft South-eastwards to the Klipfonteinspruit at a
gradient estimated to be in the order of
1.5%.

6 Numerous major geological structures (faults and dykes) are mapped in the shaft
area. These structures could have major impacts on the flow and mass transport
from the shaft and before it reaches the position of the borehole. Two major dyke
systems cross directly to the south-west of the shaft area. One dyke system strikes
roughly north-south while the other strikes north-west by south-east.

Thembelani 1 shaft Westwards to the Klipfonteinspruit and
Naude Dam at a flow gradient in the order of
3.0%.

<1.0-<5.0 The prominent structural geological feature of the Hex River Fault occurs to the west
of the Thembelani 1 shaft and trends northwards along the stream bed of the
Klipfonteinspruit and later the Hex River to the north.

Thembelani 2 shaft  North-east to the Paardekraalspruit. Flow
gradient approximately 0.7% as estimated
by numerical groundwater model. No
monitoring boreholes present to measure
water levels.

No monitoring boreholes
at the shaft.  No static
water levels measured.

 Mapped dykes and faults occur in the shaft area, but are not prominent features and
very little impact is expected on groundwater flow and mass transport.
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Area Flow/seepage direction and gradient Static rest water
levels (metres below
surface).
Value is for shallow
aquifer unless otherwise
specified

Faults and dykes
Detail is for those structures that could influence groundwater flow and mass
transport

Process Division
Concentrators and plants
WLTR East-north-eastwards to the upper reaches

of the Hoedspruit at a gradient estimated to
be in the order of 1.5%.

4.5-5.5 There are two prominent intrusive dykes that are expected to act as groundwater
flow barriers. The first dyke trends north-south and is situated upgradient directly
west of the site. The second dyke is downgradient and trends north-west by south-
east directly perpendicular to the groundwater seepage direction. A fault intersects
the downgradient dyke and groundwater contamination could potentially be
transported at increased rates along the fault and through the dyke to the
downgradient environment.  Conversely the fault has the potential to facilitate quicker
removal of contaminants during remediation.

Frank South towards the Klipfonteinspruit at an
average gradient of approximately 2% and
north towards the Klipgatspruit at a slightly
lower gradient estimated between 1 and
1.5%

Shallow: 2
Deep: 30

A dolerite dyke that trends west-north-west occurs through the centre of the Frank
concentrator. As the dyke has the same trend as the groundwater divide in the area it
is not expected to have any significant impact on the groundwater flow or mass
transport as flow will be directly away from the dyke to the north and south.

Klipfontein North-north-westwards to the
Klipfonteinspruit at an average gradient of
approximately 1.5%

4-13 One prominent dyke system that trends roughly north-south occurs approximately
160 m east of the Klipfontein concentrator. This dyke system is expected to act as a
groundwater flow barrier that should prevent any contamination from upgradient
sources to the east from reaching the concentrator area.

Waterval complex South-south-western direction towards the
Klipfontein Spruit at an average gradient of
approximately 2%

Shallow: 2-8
Deep: 20-45

None mapped prior to construction but likely that dyke/fault structures do occur in the
area.

RBMR Northwards to Klipfonteinspruit at a flow
gradient of 1.6% but artificial recharge can
increase it to 8.9%

Shallow: 3-15
Deep: 16-60

None mapped.

PMR  North-northwestern direction towards the
Klipfontein Spruit at an average gradient of
approximately 3.5%.

Shallow: 1-10
Deep: 40-60

One dyke system trends roughly north-south approximately 250 m east of the PMR
and is expected to act as a groundwater flow barrier to any contamination from
upgradient (east) of the PMR. A second dyke trends north-east by south-west and
strikes through the central part of the PMR where the process water dams occur.
This dyke is expected to retard or prevent flow and mass transport from the eastern
part of the PMR to the western downgradient direction.

Tailings complexes
Hoedspruit Eastwards towards the Hoedspruit at an

estimated flow gradient of 1.0%
1.5-8 (ambient) Approximately four significant intrusive dykes occur in the final footprint area of the

tailings facility. The dykes trend semi-parallel in a roughly north-north western
direction and are thus nearly perpendicular to the general groundwater seepage
direction. One other dyke occurs that trends east-west through the middle of the
tailings facility. A fault occurs parallel to the dykes and is associated with the western
contact zone of the easternmost dyke. Discrete higher yielding zones (1.4- 4.2 l/s)
are associated with these dykes and faults (SRK 301781/2, 2002 – Reference 37).
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Area Flow/seepage direction and gradient Static rest water
levels (metres below
surface).
Value is for shallow
aquifer unless otherwise
specified

Faults and dykes
Detail is for those structures that could influence groundwater flow and mass
transport

Klipfontein north-north-eastwards towards the
Klipfonteinspruit at a flow gradient estimated
to be in the order of 1.3%

5-13 (Static water levels
have returned to near
pre-impact levels)

A number of intrusive dykes occur in the vicinity of the tailings complex. The most
prominent is a dyke swarm directly east of the tailings complex that trends north-
north-west and acts a surface and groundwater divide in the region. A second dyke
strikes semi-parallel to the first and cuts through the centre of the Klipfontein tailings
complex. This dykes acts as a groundwater flow barrier between the western and
eastern sections of the tailings complex. Groundwater flow and mass transport from
the tailings complex is expected to migrate along both sides of the dyke where the
transmissivity is higher than in the adjacent bedrock. Flow and mass transport along
the eastern side of the dyke is expected to be more significant as the return water
dam has acted as a constant head that would increase flow rate to the east of the
dyke due to the increased hydraulic gradient. A third dyke trends due north and cuts
through the far north-western corner of the tailings and could potentially act as a
barrier structure for groundwater flow and mass transport.

Paardekraal South-western direction to the Klipgatspruit
from the southern portion of the facility and
in a northern direction to the
Paardekraalspruit from the northern portion
of the dam.  Flow gradient is estimated to be
in the order of 1.2% towards the
Paardekraalspruit and 1.8% towards the
Klipgatspruit.

1-4.5 (low levels due to
mounding from the
dams)

A prominent dyke strikes northwest by south-east and passes under the middle of
the dam at the water divide. The dyke is not expected to have any influence on
groundwater flow and mass transport as flow will be away from the water divide to
the south-west and north. There are a number of faults that trend mostly east-west
and strike through the dam. The faults are perpendicular to the seepage direction
from the northern portion of the dam and should not have any measurable effect on
groundwater flow and mass transport. To the south-west of the tailings dams,
however, the faults strike mostly parallel to the seepage direction. If these faults have
relatively higher transmissivity than the general aquifer host rock they will act as
prominent preferred pathways for flow and pollution transport from the dams to the
west and south-west.

Waterval  South-western direction to the Klipfontein
Spruit from the southern portion of the dam
and in a northern direction to the Klipgat
Spruit from the northern portion of the dam.
Flow gradient is estimated to be in the order
of 2.5% towards the Klipgatspruit and 1.5%
to the Klipfonteinspruit

0.3-5 (low levels due to
mounding from the
dams)

One dykes strikes north-west by south-east and passes under the middle of the dam
on the water divide. The dyke is not expected to have any influence on groundwater
flow and mass transport as flow will be away from the water divide to the south-west
and north. A more prominent dyke that also trends north-west occurs nearly along
the flow position of the Klipgat Spruit. The dyke is situated directly north-east of the
tailings dams and could be expected to act as a barrier for flow and mass transport in
the northern downgradient direction from the dams. Flow and mass transport from
the dam towards the north is expected to move away from the dam until it reaches
the position of the dyke after which it should be contained against the southern side
of the dyke. If seepage from the dam is significant, the water level south of the dyke
will increase to a level where water will flow over the dyke in the shallow weathered
zone just below surface
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Table 4-15: Selected pump test data

Aquifer Transmissivity (T) m2/d Storativity (S)
Localised Hex River valley
aquifer 51 1.00 x 10-4

Hex River fault aquifer 42.8 - 53.3 4.59 x 10-4

RBMR area shallow bedrock
aquifer

1.0-5.8 2.3 x 10-4 - 1.9 x 10-3

Waterval project area shallow
bedrock aquifer

0.14 - 28.4 1.0 x 10-4 - 1.0 x 10-2

Springs
No springs have been identified within the mine lease area.

4.4.1 Groundwater quality
This section was supplemented with information from Clean Stream 2010 listed as Reference 118

and 119 in Appendix C.

The highest risk areas for groundwater are the Paardekraal tailings complex, RBMR, Waterval

tailings, Siphumelele 1 shaft and Hoedspruit tailings complex.

 RPM monitors groundwater from various monitoring boreholes within the lease area on a monthly or

quarterly basis.   A description of the boreholes in provided in Table 5-14 and the location of the

boreholes is shown on the layout in Appendix G.   The water quality data has been collected since

1995 except in the Hoedspruit area, where monitoring began in May 2002 in accordance with the

operational program for the Hoedspruit tailings dam (Reference 68).   An overview of the data is

presented in Table 4-16 and details are provided in the annual water report (Clean Stream, 2010 –

Reference 117 and 118).

Salinity, nutrients and base metals nickel and copper emanating from RBMR, various tailings,

process and pollution dams are the key issues for groundwater quality in the mine lease area. Due

to neutral or slightly basic pH conditions heavy and trace metals are generally present in very low

concentrations in the groundwater of the entire mine lease area. Groundwater quality is compared to

baseline data to ascertain impacts over time rather than to absolute guideline quality criteria, which

do not necessarily take geological influences into account.

Table 4-16: Summary of groundwater quality data

Mining Division
Bathopele Mine Khomanani Mine
Bathopele Shaft Khomanani 1 Shaft Khomanani 2 Shaft

 The groundwater is relatively
unaffected by the mining activities.
 TDS varies from 500 mg/l to 1 700
mg/l. Impacts have not yet spread
away from the shaft area.

 Groundwater downgradient of the
shaft shows evidence of sulfate,
sodium, and chloride
contamination with a TDS average
of 6,000 mg/l (EM16).

 Upgradient reference borehole
(NB30) is unaffected by
groundwater contamination with an
average TDS of 404 mg/l.

 Monitoring boreholes drilled in 2008
for specific monitoring of the
groundwater regime in the shaft area
(NB24, NB25, NB26 and NB27)
indicate limited adverse impact from
the shaft area.

 Groundwater qualities in the
monitoring boreholes and especially
NB26 had a temporary improvement
in 2009/10 but returned to within the
previous range in December 2010.
The improvement may be related to
seepage during the wet season.
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Khuseleka Mine
Khuseleka 1 Shaft Khuseleka 2 Shaft

 Groundwater qualities in NB37 are the most severely
impacted on by the shaft operations with average TDS of
2,414 mg/l and average nitrate of 124 mg/l as N.

 Impacts from the shaft are evident compared to the
upgradient monitoring borehole (NB45) with average
TDS in the only downgradient borehole (BF01) of
1,482 mg/l compared to 342 mg/l in the upgradient
borehole.

Siphumelele Mine
Siphumelele 1 shaft Siphumelele 2 shaft Siphumelele 3 shaft

 Impacts from the shaft are evident
(GW32 average TDS of 12,975
mg/l), in spite of the natural
upgradient groundwater quality
being marginal to poor (very high
salinities occur naturally due to the
highly heterogeneous geology)
 Chloride, magnesium, calcium,
sodium and nitrate are the dominant
pollutants. Average TDS varies
between 3 500 and 14 500 mg/l.
Potential pollution sources are the
excess water dam and rock dump
seepage.
 Groundwater quality in the area,
however, improved in 209/2010, with
most constituents monitored having
decreasing trends with the exception
of iron in NB23 and nitrate in GW32
and NB23.

Downgradient groundwater to the
north is impacted on by the shaft
activities, with magnesium,
calcium, chloride and nitrate being
the dominant pollutants.  TDS
varies between 4,650 and 8,650
mg/l. Potential pollution sources
are the excess water dam and
rock dump seepage.
During 2009/2010 increasing
nitrate, sulfate and iron levels were
evident.
Monitoring of BS01 is critical since
it is situated closest to the shaft
area.   TDS, sulfate, magnesium,
calcium and chloride levels in
BS01 indicate an overall
decreasing trend in the 2009/2010
monitoring year, but remain
high. Nitrate concentrations
exceed maximum permissible
limits for drinking water and
increased during the 2009/2010
monitoring year.

The upgradient groundwater quality
(NB28) is naturally marginal to poor
(once off TDS of 2 data is limited due
to access problems which have now
been resolve.

 Boreholes downgradient from the
shaft area seems unaffected by
groundwater pollution from the shaft
area but do show pollution impacts
from the  Klipfontein concentrator
and tailings activities  with RPM11
and RPM12 being the most severely
impacted with TDS in the region of
3,500-4,000 mg/l due to elevated
sulfate, magnesium, and chloride
levels.

 GW26, EM54 and NB12 situated
further downgradient appear to be
unaffected by the concentrator and
tailings activities.

Thembelani Mine
Thembelani 1 shaft Thembelani 2 shaft
 Downgradient groundwater is
impacted on by the shaft activities
with monitoring boreholes (NB33)
most severely impacted, with nitrate
and chloride being the dominant
pollutants.
 TDS varies between 9,000 and
11,000 mg/l directly downgradient of
the settling dams and waste rock
dump. TDS further downgradient
along the Hex River is around 5,000
mg/l.

 No monitoring boreholes exist in
the immediate vicinity of the shaft
area.

 The closest is a Paardekraal
tailings monitoring borehole
(PD05) which was last monitored
in May 2006.

Process Division
Plants

Frank Concentrator Klipfontein Concentrator and
TEMSO

WLTR

 Downgradient groundwater is
impacted on by discard and settling
dam facilities with sulfate and nitrate
being the dominant pollutants.
 TDS is in the order of 5,000 mg/l but
borehole distribution is inadequate to
make a reliable estimation regarding
extent of pollution.

 Borehole distribution directly
downgradient is relatively poor and
accurate plume delineation is not
possible.

 A number of material stockpiles
and discard areas occur that could
be potential pollution sources to
groundwater

 TDS varies from 1,500 mg/l to
nearly 4,000 mg/l with the average
approximately 3,000 mg/l.

 Although the WLTR was recently
constructed, poor quality groundwater
is observed in downgradient
boreholes. Poor quality is especially
evident in NB21 and can be attributed
to spills from WLTR.

 The high sulfate concentrations
downgradient of the concentrator are
indicative of the impact from the
concentrator.

 Borehole distribution will, however,
have to be improved to enable any
meaningful interpretation of pollution
movement.
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- Waterval Complex1 RBMR PMR
 Downgradient groundwater is
impacted on by the Waterval
Processing Complex with sulfate and
magnesium being the dominant
pollutants.
 Average TDS is 2,740 mg/l.

 Downgradient groundwater is
impacted on by the RBMR with
greatest impact evident in the
sodium sulfate solution area to the
south-east (S120, S230, S388,
S389, S392, and S418)

 Average TDS concentration is      8
000 mg/l with increasing trends
evident in monitoring boreholes
S120 and S230.

 Iron in monitoring borehole S418
varied significantly in 2009/10
(below detection limit to 90.9 mg/l)
possibly due to varying
groundwater pH conditions.  Nickel
range for 2009/10 was 2.9 to 40
mg/l as dissolved metal.

 Downgradient groundwater is
impacted on by PMR with the seven
process water dams and storm water
control dams considered to be the
most significant sources of
contamination due to leakage through
liners at various stages.

 TDS  downgradient of the PMR area
varies from 1,800 mg/l to nearly
10,000 mg/l with the average at
approximately 3,000 mg/l while TDS
upgradient is around 550 mg/l.

Tailings complexes
Hoedspruit Klipgat return water dam Klipfontein

 Although monitoring data in the area
is limited, impacts to groundwater
from the Hoed Spruit tailings
complex are evident and dominated
by sulfate and magnesium.
 TDS of the ambient groundwater in
the vicinity of the Hoedspruit tailings
area is around 550 mg/l. Poorer
ambient qualities with TDS contents
in excess of 1,500 mg/l have also
been measured in especially the
low-lying drainage areas near the
Hoedspruit tailings complex.

 Refer to Paardekraal and
Waterval.

 There is currently no downgradient
borehole specific for the return
water dam.

 Downgradient groundwater impacts
are expected to lessen over time with
the progressive removal of the
tailings dams for the re-treatment
operation .

 The average TDS of the groundwater
downgradient of the Klipfontein
tailings area is around 3,500 mg/l.

Paardekraal Waterval
 Downgradient groundwater is
impacted on by the Paardekraal
tailings complex with average TDS
around 3,850 mg/l.
 Nitrate pollution does not occur in
the current monitoring boreholes at
Paardekraal tailings complex.
 The groundwater quality in PD04
has improved in 2009/10.
 Monitoring point distribution is very
poor and inadequate to cover the
total impact zone of the tailings
complex.

 Waterval tailings dam is dormant.
 The average TDS of the
groundwater downgradient of the
Waterval tailings area is around
3,500 mg/l, which is similar to that
of the Klipfontein area.

1: Waterval Complex: Waterval smelter and concentrator, UG2 concentrator and ACP

DWA has completed the ground water reserve determination in the Rustenburg area (A22H and

A21J catchments).  The Reserve will inform the future development of the groundwater management

plan but has not yet been supplied to RPM.

4.4.2 Hydrocensus
This section was supplemented with information from Clean Stream 2010 listed as Reference 118

and 119 in Appendix C.

RPM undertook a borehole hydrocensus in 1999 with additional census data collected in 2007

(Deeps Project) and 2008 (Waterval Shaft Project).  The groundwater users identified at and

downstream of the mine lease area are outlined below.
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 Domestic and limited agricultural use on farm smallholdings along the Hex River takes place.
The source is the Hex River valley aquifer and the UG2 pyroxenite aquifer (Cheshire, 1999 –
Ref14).  This user information is recorded in the EMS.

 Limited use (type of use not certain) of ground water in the townships of Mfidke (Klipgat sub-
catchment), Kwa Photsaneng (Klipgat sub-catchment) and Thekwane (Klipgat and Paardekraal
sub-catchments).  The source is either the shallow weathered bedrock or deep fractured
aquifers. Only one borehole, “Old borehole”, was located at Kwa Photsaneng rural village in the
Hoedspruit catchment but the pump installed in this borehole is not working.  The community
indicated that only municipal water was utilised in this area.

 No domestic groundwater use is taking place within a 1 km radius of the Hoedspruit tailings dam
area.  Isolated farm users, away from the main river system, use groundwater either from the
shallow weathered bedrock or deep fracture aquifer.

4.4.3 Potential pollution source identification
Potential pollution sources have been identified through the surface and groundwater monitoring

programs, groundwater modelling, biomonitoring, toxicity testing, Regulation 704 audits and

geochemical characterisation.

Surface water can either be impacted by runoff from the operational areas or via baseflow

contributions from groundwater.  All areas with wet operations (tailings facilities and dirty water

dams) or where ponding of contaminated water can occur pose a risk to groundwater via seepage.

Recent groundwater studies indicate that 50% of groundwater plumes downgradient of source areas

are expected to contribute to base flow (Clean Stream, 2010). Groundwater is probably the highest

environmental risk and long term financial liability at the RPM Rustenburg operations (Clean Stream,

2010).

Shafts and tailings complexes remain a high water quality risk to the environment with the highest

risks (surface water and groundwater combined) for Paardekraal tailings dam, RBMR, Waterval

tailings dam, Siphumelele 1 Shaft and Hoedspruit tailings dam (Clean Stream, 2010).  The risk

associated with the current non-compliance to Regulation 704 in terms of stormwater was assessed

to be low-medium (7) to medium (12) (SRK Report 372247/Rev1 2009 – Reference 103).  The risks

are associated with inorganic constituents, namely TDS/EC, calcium, magnesium, sulfate, chloride

and nitrogen.  Organic pollution, decay and agricultural fertilizers also contribute pollution loads to

the water resources.  In most cases the sources of the impacts are not mine related. Formal and

informal settlements, livestock farming, agriculture and municipal sewage effluent are suspected in

contributing towards the organic and nutrient load of the Hex River (Clean Stream, 2010).

The water quality risks at each Mining and Process operational area have been assessed in terms of

source, pathway and receptor.  The identified risks are presented in Table 4-17 (Clean Stream, 2010

– Reference 118, 119).

Table 4-17: Water quality risks posed by Mining and Process operational areas

Area Point sources of pollution 1 Surface
water Groundwater Combined

Mining
Bathopele shaft Central vent discharge (K142) 9M 8M 8.5M

Khomanani 1 shaft Stormwater discharge (K114) 11M 16H 13.5H

Khomanani 2 shaft Stormwater runoff to veld (excess
mine water goes to Paardekraal
Phase 1 tailings solution trench,
K140)

11M 13H 12H

Khuseleka 1 shaft Waste rock dump seepage (K142) 8M 7M 7.5M

Khuseleka 2 shaft Waste rock dump seepage (K145) 7M 7M 7M
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Area Point sources of pollution 1 Surface
water Groundwater Combined

Siphumelele 1 shaft Excess water dam overflow (K137)
and waste rock dump seepage
(K055)

15H 16H 15.5H

Siphumelele 2 shaft Excess water into Hoedspruit
diversion (K164) and waste rock
dump seepage (K165)

8M 8M 8 M

Siphumelele 3 shaft Excess water at culvert (K130) 10M 5L 7.5M

Thembelani 1 shaft Overflow of process water dam
(K182) – none recorded in 2009/10

8M 16H 12H

Thembelani 2 shaft Overflow from stormwater dam
(K178)

11M 11M 11M

Process
WLTR Bypass trench (K126) 10M 5L 7.5M

Frank concentrator Stormwater runoff (K107, K168) 9M 8M 8.5M

Klipfontein
concentrator

Stormwater runoff 8M 7M 7.5M

TEMSO Stormwater runoff (K083) 10M 7M 8.5M

Hoedspruit tailings
complex

Overflow from return water dam into
clean water diversion (K126)

11M 20H 15.5M

Klipfontein tailings
complex

None 8M 7M 7.5M

Paardekraal tailings
complex

Return water dam overflow 15H 21Ex 18H

Waterval tailings
complex

Klipgat return water dam overflow 15H 17H 16H

Waterval complex Stormwater cut-off trenches (K167,
K169)

11M 17H 14H

RMBR Stormwater trenches (K013, K044,
K059)

12H 20H 16H

PMR Effluent and stormwater discharge
(K080)

8M 16H 12H

1: Pollution source is key seepage or discharge impacting on surface water identified in Clean Stream, 2010

Mining
The main contributors to water pollution from the shaft areas are the waste rock dumps and pollution

control dams (process water and settling dams), contributing largely salinity (TDS) and nitrate from

explosives residues.  Other sources that could be as important are hydrocarbons derived from fuel

(petrol and diesel), lubricants (oils, greases etc.) and organic solvents (soaps). These hydrocarbons

sources are found in the mine where mechanical equipment has leaks or spills and are also

concentrated at fuel depots, workshops and wash bays.  Regulation 704 audits (stormwater

assessments) highlighted inadequate bunding, bare (un-concreted areas) and poor spillage

management, among others as contributory factors to hydrocarbon pollution (SRK Report 372247,

2009 – Reference 103).

A geochemical investigation (in terms of Minimum Requirements) was undertaken on waste rock

and sludge at Khuseleka 1 shaft and Siphumelele 1 shaft (SRK Report 319414/1, October 2003 –

Reference 72).  The Merensky and UG2 reef comprise base-metal sulfides, which have the potential

to generate acidity in the presence of oxygen.  However, the findings of the geochemical

investigation indicated that there is sufficient potential for neutralisation of any acidity produced and

thus trace heavy metals are not anticipated in significant quantities in any leachate produced. Thus

the soluble concentrations of the trace heavy metals detected in the laboratory simulated waste rock

dump leachate are such that they are unlikely to produce a hazardous leachate under natural

conditions but there are concentrations of less toxic constituents such as calcium, potassium,

magnesium, sodium, nitrate, sulfate, and chloride which may leach into the groundwater or run off

into the surface water around the various waste rock dumps.  These findings have been confirmed

by the monitoring of waste rock dump seepage at Khuseleka and Siphumelele 1 and 2 shafts.  The
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data indicate a neutral pH, the presence of major cations and anions above guideline limits but only

negligible levels of dissolved trace heavy metals (refer to Table 4-10).

Table 4-18 compares the acceptable risk level (ARL) exceedences from the water leach undertaken

in 2004 with the ARL exceedences for actual waste rock sump seepage quality, as available, for four

of the waste rock dumps.  There are exceedences of the ARL in seepage water for copper, lead and

nickel for 95th percentile but not for median values. Median values for these metals exceed the

aquatic ecosystem guidelines (DWAF, 1996), which are considered overly stringent, but copper and

lead comply with the DWAF 1996 guideline limits for the most sensitive user, namely irrigation.

Nickel exceeds the irrigation guideline limit of 0.2 mg/l and the World Health Organisation drinking

water guideline of 0.07 mg/l (no DWA drinking water guideline is specified).   A significant

improvement in nickel levels has been apparent for Siphumelele 2 since August 2008 (median value

for nickel for February 2007 (start of monitoring) to August 2008 was 1.2 mg/l and for September

2008 to January 2011 the median is 0.10 mg/l).  The reason for this improvement is the changeover

of the shaft to a training facility around August 2008 as noted previously in Table 4-10.

Nickel above the ARL was not apparent in any of the water leaches but was apparent for the acid

leach for Khomanani 1 (SRK Report 319414/1, October 2003 – Reference 72).  The differences

between the two ARL exceedence situations in Table 4-18 indicate that the laboratory simulation

does not necessarily simulate the weathering and redox conditions in the actual dump.   The

presence of metals above the ARL in the seepage but not the water leach could be indicative of

localised acidification and neutralisation reactions.   An update of the waste characterisation is

planned to better understand these differences.

Table 4-18: Acceptable risk level (ARL) assessment for waste rock

Site ARL exceedence for
water leach1

ARL exceedence for
actual surface
seepage

Comment

Mining
Khuseleka 1 Zn None

Khuseleka 2 Zn None

Siphumelele 1 Pb, Se and Zn Cu, Pb (95th) Below ARL for median; Se not
analysed.
ARL Cu = 0.1 mg/l
ARL Pb = 0.1 mg/l

Siphumelele 2 None Cu, Ni (95th)  Below ARL for median.
ARL Cu = 0.1 mg/l
ARL Ni = 1.14 mg/l

1: Nickel was only detected in the acid leach for Frank 1 waste rock dump seepage

Process
Clean Stream has identified sulfate (contributes to TDS) and nickel as the key water quality

constituents contributing to the water quality risk in process areas. The most significant pollution

loads occur at the largest and oldest tailings facilities mainly due to the large footprint areas covered

by sources of medium intensity pollution (TDS in the region of 3,500 mg/l) and the wet nature of the

tailings.  Some segments of the larger tailings facility or parts thereof may be relatively dry for some

periods of time as a result of the alternating tailings disposal schedule. The return water dams are,

however, always filled with water and seepage is continuous. Next in terms of significance are the

processing areas where the footprint areas are much smaller but the intensity of pollution is much

higher (TDS in the region of 6,500 mg/l) (Clean Stream, 2010 – Reference 119).  In addition facilities

like Waterval, RBMR and PMR are in close proximity to the Klipfonteinspruit.

Geochemical investigations (in terms of Minimum Requirements) were undertaken on tailings (SRK

Report 319414/1, October 2003 – Reference 72 and SRK Report 300520/1, February 2002 –

Reference 35 for Hoedspruit tailings).  The findings that tailings would be unlikely to generate acidity



SRK Consulting: Project No: 407707 Rustenburg operations IWWMP Page 67

BURJ RPM IWWMP f inal.docx June 2011

and consequently  trace heavy metals in significant quantities, but would be likely to produce sulfate

from oxidation of sulfur has been confirmed by the monitoring of return water.  Sulfate in Klipgat

return water dam over the monitoring period (1997-2011) has a 95 th percentile value of 1,625 mg/l

and median of 1,046 mg/l but there are only negligible levels of trace heavy metals with the

exception of nickel and copper.  These metals are, however, generally <0.2 mg/l (draft IWUL limit) in

the tailings return water.

4.4.4 Groundwater model
Information in this section has been obtained from Clean Stream Groundwater Services, 2006

(Reference 72) included in Volume 2 of the Annual Water Report (Clean Stream, 2010) listed as

References 118 and 119 in Appendix C.

The development of a site wide groundwater management and monitoring plan was initiated in 2005.

Four numerical models were constructed and calibrated to cover the entire RPM Rustenburg

operations area (mine lease area) in 2006.  The project was undertaken in three phases:

 data assessment and interpretation;

 field work to close some of the most problematic data gaps;

 numerical model simulation to enable scenario modelling (flow and mass transport) for
evaluation of the best groundwater management and monitoring options during operation and
towards mine closure and post-closure.

The modelling software PMPRO (Processing Modflow Professional for Windows) was used for the

modelling exercise. It uses the MODFLOW algorithm for the flow modelling. The MT3DMS algorithm

was used for solving the mass transport operations in the RPM Rustenburg operations models. To

support qualities and flow rates simulated by the numerical model, groundwater flows and pollution

loads were also calculated for each area from first principles, i.e. Darcy’s Law for groundwater flux

with concentration applied to the flux. In this way the residual pollution in the aquifer at each source

area was estimated as well as the base flow and consequent pollution load to the receiving surface

water environment where applicable.

The models are being updated to an acceptable level of confidence, to be informed by the data

density and integrity for each area.  A high confidence model has been developed for RBMR as the

first area prioritised for groundwater management due to the legal commitment in the EMP

Amendment (2005 – Reference U) to investigate the groundwater situation and the suitability of the

site for a pilot project.

The groundwater abstraction option was proven in the detailed modelling exercise for the RBMR as

the best option for groundwater remediation from both risk cost perspective. The suitability of each

pollution source area for groundwater pollution containment and remediation was also assessed in

terms of groundwater flow barriers or preferred flow and mass transport pathways.

In most of the source areas, active groundwater remediation through groundwater abstraction and

usage in the process water circuit will be aided by geological structures and could make a significant

positive impact on the groundwater pollution if managed rigorously during the operational phase until

closure. A number of aspects however need to be considered before finalisation of a management

and remediation plan, such as:

 Process water balance and the ability to accommodate abstracted water in the process water
circuit without spilling to the external environment;

 Hydraulic properties of aquifer structures such as the faults and dykes to inform if good
groundwater yields may be located in fault zones and if intrusive dykes are impermeable
towards groundwater flow;

 What portion of the polluted water can be affected by abstraction when a large disseminated
source area occurs and no real containment structures are available to aid in the remediation.
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Discharge of polluted water on surface causes significant pollution in a number of areas and these

activities need to be addressed before there is a real chance of improving the polluted groundwater

scenario. When surface spills of effluent occur from a processing area, tailings dam or shaft, the

source of groundwater pollution is immediately extended away from the original source. The footprint

area of the original source thus immediately gets bigger and extends to other areas. In other words,

the source is extended via a new pathway, namely surface water, and extends the source to

groundwater as a receptor. Once contaminated, the groundwater in the newly polluted area will

follow a pathway towards further downgradient pollution.

In many instances the practical workability of such remediation was only discussed on a conceptual

basis and details of any remediation program must still be worked out due to too few data points

and/or the absence of information on the actual hydraulic properties of the said structures.   An

update of the groundwater model is in progress to better inform the level of remediation required.

4.5 Socioeconomic environment
With the growth in the mining sector agriculture is declining and formal and informal development

has increased. Urban development has taken place mainly in the town of Rustenburg, but informal

settlements also exist, including on the mine lease area.  Villages within close proximity are

Thekwane, Kwa Photsaneng and Mfidike (Klienjantiestat).

The RPM Rustenburg operations employ locals as far as possible and have implemented a number

of community initiatives, both of which are improving the local socioeconomic situation in the area.

Further details are provided in the Section 27 Motivation under Section 7.

5 Analysis and characterisation of activity
5.1 Site delineation for characterisation

The existing mine lease area and the immediate surrounding area towards Bospoort Dam are

considered in this IWWMP.

5.2 Water and waste management
AMPLAT’s water management vision is to be ‘The Leader in Water Custodianship’.  This vision and

the water management frameworks to realise this vision are presented in Appendix E.  The

frameworks have informed the Water Management Strategy in Table 6-3, which will be realised

through implementation of the Operational Action Plans provided in Appendix H per business unit.

Water management tools, such as the water balance and water use efficiency targets will be used in

the implementation of this IWWMP.  For each commitment in this IWWMP an action plan,

responsible person and time frame have been identified (Appendix H).  Specific projects have been

identified as part of the implementation plans.  The plans will be updated regularly to ensure that any

non- or poor performance issues are addressed and rectified as soon as possible.

5.2.1 Potable water supply

This section was supplemented with information from the SHE and SRK Report 379362/1, 2008

listed as Reference 101 in Appendix C.

Rand Water and Magalies Water are the water service providers for the RPM Rustenburg operations

and serve the Rustenburg area from two points, namely the Barnardsvlei and Vaalkop pipelines.

Magalies Water supply to the mine is via Rand Water infrastructure.  Bospoort Dam, under

Rustenburg Municipality, is also a source of water if the quality is acceptable.  The Bospoort water

treatment works was recently upgraded and can treat approximately 12 Ml/d of which Anglo
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Platinum has the right to 40 % (5 Ml/d).  The agreement between RPM and the Rustenburg

Municipality was drawn up forty-five years ago when the treatment works was constructed.  The

treated Bospoort water is blended with Rand Water water by the municipality to consistently meet

SANS241. Details for Rand Water supply directly to the Rustenburg operations are provided in Table

5.1.

To minimise potable water use an additional raw water source, namely from Hartbeespoort dam via

the proposed Bakwena pipeline is under investigation.  The aim is to secure industrial quality water

for the mines in the Madibeng and Rustenburg Municipal areas, thereby making available additional

potable water for the Rustenburg community as currently water shortages have been experienced in

the Rustenburg community during summer.  In order for DWA to approve commissioning of the

Bakwena feasibility study, the Rustenburg operations must prove the water balance i.e. demonstrate

to DWA that water conservation and water demand management is implemented and that the water

is in fact needed.  The regional water balance indicates that the area needs additional water supply

by 2013/2014.

Table 5-1: Potable water supplied to Anglo Platinum by Rand Water

Water supply
system

Description

Barnardsvlei
System – P1
and P2
Pipelines

• Two pipelines (P1 and P2) from the Vaal Dam approach Rustenburg along the route of the N4
from the east.

• The capacity of these two pipelines has been upgraded from 120 Ml/d to 150 Ml/d.  The water is
stored in the Barnardsvlei Reservoir.

• These pipelines were the only supply to the area until the construction of the Vaalkop (P4)
pipeline completed at the end of 1999.

Vaalkop
Scheme – P3
Pipeline

• The pipeline (P3) from the Vaalkop Dam (approximately 40 km north of the mine) follows the
road to Northam.  It is owned by Magalies Water, but financed by Rand Water.  There is a
storage reservoir on the hills near Bospoort Dam.

• The design capacity is 70Ml/d (average with a peak supply of 99 Ml/d) of which 55 Ml/d is
allocated to Rand Water and Anglo Platinum has secured 13 Ml/d.

Kroondal
Scheme - P4
pipeline

• The pipeline (P4) has its off-take from the P1 and P2 pipelines.  This pipeline route is along the
Waterval road, past the Kroondal Platinum Mine, to a reservoir near the Central Deep shaft at
RPM Rustenburg operations.

• The capacity of this line is 18Ml/d of which RPM has secured 7Ml/d.
• The other users of the line are Kroondal Platinum Mine and Bokamoso, the township to the north

of the ACP plant.
Klipfontein
scheme – P5
pipeline

• The P5 pipeline is supplying the WLTR to a maximum of 12 Ml/d.
• The Rand Water off-take position is north of the Marikana Road near Brakspruit shaft

Actual potable water use since 2005 is presented in Error! Not a valid bookmark self-reference..
Total water demand is dependent on the production rate as influenced by the economic situation.

An increase in potable use per tonne mined during 2009/10 can be partly attributed to flushing of

process water pipelines with potable water to reduce corrosion of piping due to saline process water

as well as losses due to infrastructure theft.  At PMR potable water consumption in the first quarter

of 2011 (not included in Table 5-2) increased due to additional water used to correct electrical

conductivity levels to within the potable water quality range required for use in the process.

Reduction in potable use per tonne mined due to water saving initiatives and technological advances

is, however, being realised through implementation of water saving projects.  Examples of these are

provided below.

 Water conservation projects, such as isolation valves, pressure reduction and level controls will
realise an approximate saving of 30% on potable water consumption at Khomanani 1 shaft.
Other older shafts will also achieve savings through implementing similar measures but the
newer shafts will achieve lower savings as losses due to pressure build up in the system are
generally not an issue. Water losses can occur during off-peak hours when pressure builds up in
the system due to low use of water.
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 Increased use of secondary water through changeover of gland service water from potable to
dam service at Waterval complex and site wide upgrading storage facilities and piping for
reticulation of process, effluent and excess underground water (Reference 29) including ongoing
upgrading of the internal reticulation system to increase capacity for transfer of secondary water
from the sewage treatment works and Naudé and Klipfontein in-stream dams1 to the return water
dams for distribution to the process water circuits (refer to Section 7.4.1);

 Since April 2007 extensive work has been undertaken at RBMR to maximise the reuse of water
in the plant and minimise the use of Rand Water.  This has lead to a reduction in potable water
use at RBMR since 2007/8 as indicated in Error! Not a valid bookmark self-reference..  The
work that has been done includes (SRK Report 362374, 2006 – Reference 93 and 379359, 2007
– Reference 99 and 2011 updates via pers. comm. Dustin van Helsdingen):

- Potable water consumption has decreased due to the Effluent and Sodium (E&S) plant
which involves capture and reuse of condensate and a brine crystallizer.

- The current abstraction amounts from Dam 3B are 12 m³/hr and this water is treated in the
scrubber.

- Dam 3A was flushed and the water quality is now suitable for use in the Leach and
Purification (L&P) plant (the rate of water use from this dam used to be 300 m3/d).

- Treatment of the groundwater pollution plume at RBMR will provide an additional 120 m3/day
of alternative supply.  Reuse in the L&P plant from Dam 3A was modelled to assess the
ability of Dam 3A to accommodate the additional 120 m3/day of groundwater. Two scenarios
were considered: reuse of 175 m3/day and reuse of 200 m3/d.  For the175 m3/d scenario,
spillage will be experienced in about 19 months for the simulated period.  However for the
200 m3/d scenario no spillages are simulated for the same period.

- Thus from a water quantity perspective if the current abstractions from Dam 3A continue to
exceed 200 m3/day then the RBMR circuit will be able to accommodate the additional 120
m3/day of contaminated groundwater.

- Use of treated groundwater from the recently implemented 120 m3/d groundwater pollution
plume treatment plant (brine plant) will further reduce potable water consumption.  DWA
issued a Directive to implement the treatment in the interim until the WUL is issued (a WULA
was submitted in 2008 and an IWWMP in support of the WULA in 2010).

- Brine from the treatment plant is taken back to Dam 3B.   A crystalliser plant to manage the
brine is not being considered at this stage.

 At PMR a new treatment new plant to consistently maintain quality within range for use in the
process will result in potable water savings of 5-10%.

1 Naudé and Klipfontein in-stream dams are being managed as emergency pollution control dams



SRK Consulting: Project No: 407707 Rustenburg operations IWWMP Page 71

BURJ RPM IWWMP f inal.docx June 2011

Table 5-2: Potable water use (Ml)

Limit 2005/2006 2006/2007 2007/2008 2008/2009 2009/2010
Total potable water use against permit limits

Annual (Ml) 28,651 6201 7002 7516 7905 7128

Monthly (Ml)      2,388 516.8 583.5 626.3 658.7 594.0

Daily (Ml) 78.5 17.0 19.2 20.6 21.7 19.5

Allocation used (%) 22% 24% 26% 28% 25%

Breakdown of water use per business unit

Mining
Annual (Ml) 24929 3708 4356 5063 5348 4593

Monthly (Ml) 2077 309.0 363.0 421.9 445.6 382.7

Daily (Ml) 68.3 10.2 11.9 13.9 14.7 12.6

Tonnage mined per annum 13,741,654 12,345,325 10,567,410 11,542,711  9,472,377

Process

Concentrators

Annual (Ml) Included
under
Mining

4206 3681 2772 2305 2145

Monthly (Ml) 350.5 306.8 231.0 192.1 178.8

Daily (Ml) 11.5 10.1 7.6 6.3 5.9

WLTR
Annual (Ml)

Included
under
Mining

655 526 844 586 659

Monthly (Ml) 54.6 43.8 70.3 48.8 55.0

Daily (Ml) 1.8 1.4 2.3 1.6 1.8

Note: 'allocation' below is for Mining, Central Services, Concentrators and WLTR as per Exemption Permit

Allocation used (%)* 34% 34% 35% 33% 30%

Consumption (m3/t)*          0.270          0.353          0.479          0.463        0.485

Waterval Smelter and ACP
Annual (Ml) 2690 1512 1420 1283 1504 1559

Monthly (Ml) 224 126.0 118.3 107.0 125.3 129.9

Daily (Ml) 7.4 4.1 3.9 3.5 4.1 4.3

Allocation used (%) 56% 53% 48% 56% 58%

Tonnes  Matte Produced  No data  No data  No data        30,323       46,878

Consumption (m3/t)        49.584       33.256
RBMR

Annual (Ml) 840 715 931 859 798 785

Monthly (Ml) 70 59.5 77.6 71.5 66.5 65.5

Daily (Ml) 2.3 2.0 2.6 2.4 2.2 2.2

Allocation used (%) 85% 111% 102% 95% 94%

Tonnes base metals produced        30,915        30,279        24,233        24,966       24,652

Consumption (m3/t)        23.114        30.744        35.429        31.973       31.862
PMR

Annual (Ml) 192 266.3 295.18 311 255.03 190.53

Monthly (Ml) 16 22.2 24.6 25.9 21.3 15.9

Daily (Ml) 0.5 0.7 0.8 0.9 0.7 0.5

Allocation used (%) 139% 154% 162% 133% 99%

Ounces produced per annum   4,668,546   4,742,933   4,023,588   5,415,026  5,345,912

Consumption (m3/ounce)          0.057          0.062          0.077          0.047         0.036
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5.2.2 Process water
Process water supply includes:

 tailings return water (this section)

 water removed from underground (refer to Section 5.2.4);

 treated final mine and municipal sewage effluent (this section);

 stormwater runoff (refer to Section 5.2.3);

 make-up water (Rand Water supply).

Process water is pumped via a network of pipelines around the mining site as required.  Anglo

American Research (AR) undertakes continuous investigations to ensure that the water to be reused

in the process is suitable for reuse.  Poorer quality water is used for washwater and dust

suppression and can be used for flotation if SOG and nitrate levels are low.  All Process division

pollution control dams have tell-tale manholes for detection of dam seepage.  Seepage collected in

the manholes is pumped back to the dam.

The process water containment facilities (dirty water dams) are presented in Table 5-3. A framework

for the RPM Rustenburg operation’s Reuse and Reclamation Plan is presented in Table 5-4.

Tailings return water
The WLTR is converting the 10Ml reservoir to a process dam and constructing a smaller potable

water reservoir so that a more consistent feed of water from Klipgat return water dam can be used.

The saving in water could be as much as 5 to 8 Ml/day.

All excess water from Mining is pumped to the Klipgat or Hoedspruit return water dam but the

pumping back facility for reuse of return water at the shafts is limited to the newly installed

Regulation 704 compliant stormwater dams.   The use of return water at the shafts may become

necessary if an extended dry period is experienced.  Pumping of Mining water to the return water

dams has resulted in spills but increased reuse of return water and tailings slurry density

optimisation, currently in progress, will reduce the volume of return water overflows in future.

Treated municipal sewage effluent (Reference 87)

A Municipal Trust was formed in order to upgrade the municipal sewage treatment plant. RPM,

Impala, Xtrata and the Municipality agreed to become anchor tenants of the project by purchasing a

minimum volume of treated effluent for use in their process.

The municipal sewage treatment plant was upgraded in 2006 and refurbished in February 2007. The

treatment plant can currently treat 30 Ml /day and will be upgraded in future to treat 42 Ml /d. RPM

has an agreement to purchase 15 Ml /d and it is estimated that 25 Ml/d will be available when the

treatment plant reaches its capacity of 42 Ml/d.  Transfer of treated sewage effluent from a 2.3 Ml

balancing sump at the sewage works along a 7.6 km pipeline plant to the Klipgat return water dam

commenced during February 2007.  The balancing sump manages the dry weather sewage flow

daily variation.

 In order to keep the better quality treated sewage effluent apart from the poorer quality mine water

i.e. not store it in Klipgat return water dam, a sand filtration and disinfection plant is planned to

further treat the treated sewage effluent and pump it directly for reuse as follows:

 9 Ml/d to the Waterval smelter and the Waterval and UG2 concentrators for pump gland seal
water process water, to reduce the use of Rand Water water for this purpose.

 6 – 8 Ml/d planned to be allocated to the refrigeration plant and compressors at Thembelani
Mine.

The treated sewage effluent will be stored in 0.5-2.5 Ml reservoirs for reuse as gland service water,

reagent mixing, fire water, spray water, cooling water, make up service and wash water.  In most

cases existing potable water reservoirs have been converted to sewage effluent storage and new,
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smaller potable water reservoirs have been constructed.  The WLTR will continue to use Rand

Water water for gland service water. In future the RBMR may treat the sewage water to potable

standards so that the water can be used within the PMR and RBMR.   Treatment would be via a

reverse osmosis (RO) plant and a crystallizer to manage the brine. Savings of between 1 to 5 Ml/d of

potable water are anticipated at the various sites.
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Table 5-3: Dirty Water Disposal Facilities (References are provided in Appendix C)

Storage
facility

Design features Comments

Mining (Reference 38 and 109 - SRK372247/Rev, July 2009)
Excess water
dams

• Capacities range from 100 – 1 500 m³ at most shafts and 1
273 – 3 750 m³ at Khuseleka 2 shaft.

• Used for storage of underground water pumped to surface and other dirty water generated in the
shaft area.

• Each shaft has 2 – 5 dams that are either Erichsen tanks (e.g. Siphumelele 2) or in-situ clay lined
ponds (e.g. Khomanani 2 shaft).

• Khomanani 2shaft and Thembelani 1 shaft discharge to the solution trench flowing to
Paardekraal return water dam and Klipfonteinspruit, respectively.

Settling dams • The dams have compacted clay linings.
• Capacities range from 500 – 1 500 m³.

• Storage of water from underground drilling operations to allow for settlement of suspended solids.
• Desludging occurs every 1- 5 years.  Sludge is processed in the plant.
• The Siphumelele 1 sludge dams are equipped with a penstock system so “clean” water may be

decanted into the excess water (Erichsen) dams.
Stormwater
dams

• Stormwater dams have been constructed at Bathopele and
Thembelani 2 shafts.

• Dams are planned for completion in 2012 at the other shafts
with the exception at Khomanani 1 shaft where stormwater
runoff is transferred directly to Klipgat return water dam.

• The dams are designed for the 1:50 year storm event and will be lined with 2mm HDPE lining.
• Stormwater management details are provided in Section 5.2.3.

Process
Concentrators (Reference 54)
Frank and
Klipfontein

• None. • None required as plants decommissioned and due for demolition as part of the closure phase
for these facilities.

Waterval and
UG2
concentrator

• Two HDPE lined stormwater dams: East Dam, capacity of
19 800m3 and West Dam, capacity of 18 200m3.

• Concrete lined stormwater dam at UG2.

• A silt trap is included in the inflow to the East Dam.
• These dams also serve the smelter and ACP.

WLTR

• Two 2mm HDPE process water dams.
• Two concrete stormwater dams.
• Tailings remining sump at Klipfontein tailings dam to collect

slurry prior to pumping it to the WLTR plant.  The sump is
not lined and anticipated to be operational until 2015.

• Stormwater dams are designed to overflow to Hoedspruit Return water dam and process water
dams.

• Klipfontein Tailings dam is currently being remined.
• Hoedspruit return water is pumped to the process water reservoir and the lined process water

dams at the WLTR plant for reuse in the plant and for gunning at Klipfontein remining site.
Return Water Dams: The Paardekraal 3 and 4 and Klipgat Return Water Dams currently remain above their operating levels. The water levels in all the dams, except for Paardekraal 4,
remained exceptionally high during the quarter and spillage has occurred from the Paardekraal 3 and the Klipgat Return Water Dams during the last quarter (SRK Report 219266/2010,
August 2010 – Reference 116).
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Storage
facility

Design features Comments

Klipgat

(Reference 63,
64, 83 and 111)

• Construction completed in 1980 with a footprint of 26 ha.
• Design capacity of 836 000 m³ with wall height of 8.0 m and

surface area of 290,000 m2.
• Surveyed freeboard of 1.0 m.
• Designed to contain all daily production input and limited

spillage during the 1:100 year storm event.
• Spillway contains a v-notch measuring weir to monitor the

quality and quantity of any spillage.
• During 1990 and 1991 a cut-off drain was constructed at the

toe to minimise seepage at the toe/dam wall.
• The drainage network discharges into a collection sump

from where the collected seepage is pumped back into the
return water dam.

• In-situ clay serves as a liner.
• A diversion canal was constructed as part of the design to

divert the upstream watercourse (Klipgatspruit) and hence
minimise the storm catchment area for the return water
dam.

• North of the Waterval West Tailings Dam.
• Serves as the principal receiving water body for the RPM Rustenburg operations.
• Most water stored in this dam is obtained from the Paardekraal return water dams, direct decant

from the Paardekraal Central tailings dam, the Paardekraal Phase 4 and 5 tailings dam, the
Waterval East tailings dam (when operated) , Thembelani 1 Khomanani 1 and 2 and Khuseleka
1 and 2 shaft excess water, final treated effluent from the Rustenburg sewage treatment plant
(Currently 8.5 Ml/d) and  in future Naudé Dam.

• Water is returned from the Klipgat return water dam to the Waterval Concentrator 250 process
water tanks and WLTR area for reuse.

• Spillage has occurred during the wet season and enters the Klipgatspruit which flows into the
Hex River.

• Classifies as Category II dam in terms of dam safety risk.  Dam safety inspections are
undertaken.

• Operated according to an Operating Manual (SRK Report 294379/3 Revision 1, September
2009 – Reference 111).

Paardekraal
Phase 1 and 2
(References 63,
64 and 111)

• Due to siltation, current capacity is approximately 40 000 m³
(dead storage).

• Designed to contain all daily production input and limited
spillage during the 1:100 year storm event2.

• The new outlet design allows for overflow to be monitored in
terms of quantity and quality.

• A seepage collection drain is installed downstream of the
dam walls. The drainage network discharges into a
collection sump from where the collected seepage is
pumped back into the return water dam.

• In-situ clay serves as a liner.
• A large diversion canal was constructed as part of the

design to divert the upstream watercourse
(Paardekraalspruit) and hence minimise the storm
catchment area for the dam. (Refer to Section 5.2.3for
details).

• A seepage cut-off trench with sump pump was constructed
in 1990 to collect and return seepage emanating from the
dam’s embankment.

• North of the Paardekraal Central Tailings Dam.
• The bulk of the water is sourced from seepage water from Paardekraal Central Tailings Dam

(Phases I and II), as well as some underground water pumped from the Khomanani 2 Shaft.
• Excess water spills over the new main outlet, which was constructed with the Paardekraal PK4

tailings dam, and flows along the link trench to the Paardekraal PK4 return water dam. from
where the water is being pumped via the Paardekraal Phase 3 return water dam to the Klipgat
return water dam.

• Seepage water from the northern flanks of the Paardekraal Central and PK5 Tailings Dams are
conveyed to the return water dam by means of gravity via the solution trench.

• Water flows via a link trench by means of gravity to the northern solution trench of the
Paardekraal PK4 tailings dam and then down to the Paardekraal Phase 4 return water dam.

• Dam safety registration is not required as the return water dam wall is less than five meters.
• Spillage will enter the Paardekraalspruit which flows into the Hex River but risk of spillage is

very low.

2 Older facilities were designed according to the old Minerals Act which required design to the 1:100 year storm event and 0.5 m freeboard.
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Storage
facility

Design features Comments

Paardekraal
Phase 3
(References 63
and 64)

• Capacity of approximately 138 000 m³ at spillway level.
• Designed to contain all daily production input and limited

spillage during the 1:100 year storm event.
• In-situ clay liner.

• Located south west of Paardekraal Central Tailings Dam.
• The bulk of the water is sourced from Paardekraal Phase 4 return water dam and seepage

water from Paardekraal Central tailings dam and the southern flank of the Paardekraal PK5
tailings dam.

• Seepage water from the southern flanks of the Paardekraal Central and Paardekraal PK5
tailings dams is conveyed to the return water dam by means of gravity via the respective
solution trenches.

• Water is pumped at a rate of 286 litres/second via a 1 945 meter long 600NB steel pipeline to
the Klipgat return water dam.

• Dam safety registration is not required as the dam wall is less than five meters.
• Spillages will enter the Klipgatspruit but risk of spillage is very low.

Paardekraal
Phase 4
(Reference 121)

• Capacity of approximately 455 000 m3 at spillway level.
• Comprises a northern storm water compartment and a

southern operating compartment.
• Designed to contain all daily production input and limited

spillage during the 1:50 year storm event.
• A  seepage collection drain is installed downstream of the

dam walls. The drainage network discharges into a
collection sump from where the collected seepage is
pumped back into the return water dam.

• In-situ clay liner and rock clad (rip-rap) walls.

• Located west of the Paardekraal PK4 tailings dam.
• The bulk of the water is sourced from decant water, seepage and stormwater run-off from

Paardekraal PK4 tailings dam, stormwater run-off  from Paardekraal Phase 1 and 2 return water
dam and chiller water from the Thembelani 2 shaft.

• Decant (penstock outfall pipeline) and seepage water (solution trenches) from the Paardekraal
PK4 tailings dam as well as water from the Paardekraal Phase 1 and 2 return water dam (via
the link trench) is conveyed to this return water dam via a two compartment silt trap.

• Water is pumped back via two 300NB steel overland pipelines to the Paardekraal Phase 3
return water dam.

• Dam safety registration is not required as the dam wall is less than five metres.
• Spillages will enter the Hex River located to the west of the return water dam.

Klipfontein
(Reference 65)

• Capacity of approximately 126 000 m³ at spillway level.
• Designed for 1:50 year storm event.
• Spillway opening length is 15 metres and has a capacity of

16.1 m³/s.
• Lining is compacted black clay protected with a 300 mm

layer of rip-rap.
• Covers 16 ha and has a maximum height of seven metres.

• Replaces AC Grov  Return Water Dam in the same area north of the Klipfontein East Tailings
Dam.

• Decant water and seepage water from the AC Grové and Buttress Tailings Dams is conveyed to
the return water dam by means of gravity via the solution trenches.

• Dam safety registration as a Category II dam has been completed.
• Spillages will enter the Klipfonteinspruit but risk of spillage is very low.
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Storage
facility

Design features Comments

Hoedspruit
(References 55,
68, 85 and 117)

• Capacity of approximately 495 000 m³.
• Designed to contain all daily production input and limited

spillage during the 1:50 year storm event (estimated outflow
peak of 3.9 m³/s).

• The spillway was designed as a broad crested weir in order
that any spillage can be monitored in terms of quantity and
quality.

• Lining is clay of thickness not less than 1 000 mm.  A
seepage collection system (telltale manholes) is in place to
enable monitoring of the quality of seepage that has passed
through the liner.

•  Seepage water within the Karee mining area, to the east of
the Hoedspruit Return Water dam, which has been detected
previously, remains a problem. The Mine has excavated the
trenches and will the install a pump. The seepage flow will
be monitored by the end of the week (May 2010), following
the pump installation.

• Clean water diversion is in place.

• Located east of the Hoedspruit Tailings Dam within the Hoedspruit drainage area, four
kilometres upstream of the Brakspruit (exemption from Regulation 704 is motivated in Section
Table 3-2).

• Decant water and seepage water from the Hoedspruit Tailings Dam will be conveyed to the
return water dam by means of gravity via the solution trenches.

• Dirty stormwater run-off generated between the cut-off trenches and the return water dam will
flow into the return water dam.

• Dam safety registration as a Category II dam has been completed.
• Spillages will enter the Hoedspruit but risk of spillage is very low.

Waterval Smelter
Process water
250 Tanks
(Reference 66)

• Capacity of 5 000 m3.

• Made of concrete.
• Receives treated final sewage effluent from Waterval

sewage treatment works.

• Located at Waterval Smelter plant.
• Removes suspended solids from process water
• Used as makeup water for the smelter.

Browns
and Cloudy
Water tanks

• Capacities of 3 000 m3.
• Made of concrete.

• Used for process water storage

ACP
Stormwater
dam
(References 54
and 66)

• Capacity of 40 000 m3.
• HDPE lined with double liner system and two leakage

detection sumps.
• Will contain 1:50 year storm event.
• Clean water diversions prevent stormwater ingress.
• Also served by East and West pollution control dams

discussed under concentrators.

• Excess contaminated water will be pumped to Waterval plant or to Browns tank prior to it
reaching the spillway.

• Dam has been registered.

RBMR (References U, 1, 5, 8, 21, 36 and 99)
Sodium sulfate
and brine
concentrator
dams

• Capacities range from 3 200 m3 to 4 600 m3

• Liner is 500 micron geomembrane
• Approximately 150-200 t/day of sodium sulfate is obtained from the concentrator dams.
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Storage
facility

Design features Comments

Effluent Dam
No. 1

• Capacity of 35 000 m3.
• Composite liner consists of clay in 200mm layers

compacted to 98% Proctor density at 0% to + 2% of OMC,
2000 micron HDPE liner and GCL Bentofix X2000 and
X1000 (SRK Report 267531/3).

• Leakage detection sumps have U24 Geotextile liner.
• Walls consist of a composite, which includes dump rock and

tailings.  Exemption from Regulation 704 is motivated in
Section 7.

• Built between 1965 and 1967.
• Refurbished in 2000.
• Storage of process water for reuse.

Effluent Dam
No. 2

• Capacity of 30 000 m3.
• Walls consist of a composite, which includes dump rock and

tailings.  Exemption from Regulation 704 is motivated in
Section 7.

• Composite liner consists of HDPE and synthetic drainage
material

• Built between 1965 and 1967.
• Storage of process water for reuse.
• Converted to an encapsulation dam in 2000

Effluent Dam
No 3

• Capacity of 30 000 m3.
• Composite liner has been refurbished/replaced and consists

of HDPE and a synthetic drainage material
• Walls consist of a composite, which includes dump rock and

tailings.  Exemption from Regulation 704 is motivated in
Section 7.

• Built between 1965 and 1967
• Refurbished in 2000.
• Disposal of effluent high in ferro-sulfate, chloride, nickel, sodium sulfate, copper concentrated

brine.  Not suitable for reuse.

Dam 4S Sodium
Sulfate Dam

• Capacity of 38,000 m3

• Lined
Waste Liquor
Dam

• Capacity of 4,000 m3

Encapsulation
dams

• Original encapsulation dam has an HDPE liner and capacity
of 8000 m3.

• Composite liner of the new encapsulation dam consists of
clay not exceeding 300mm layers compacted to 98%
Proctor density at 0% to + 2% of OMC, 300mm tailings
blanket, 2000 micron HDPE liner and GCL Bentofix X2000
and X1000 (SRK Report 267531/3 – Reference 12).

• Leakage detection sumps have U24 Geotextile liner.

• Original encapsulation dam was built in 1997 to contain sludge from Dam 3A and polluted soils
in the plant area.

• This dam has been decommissioned.
• New encapsulation dam was built in 2000 to contain contamination in Effluent Dam no. 2.

Stormwater
Dam 1

• Capacity of 900 m3

• Relined in 2001
Stormwater
Dam 2

• Capacity of 450 m3

• Relined in 2001

Stormwater
Dam 3A

• HDPE liner
• Underdrainage manhole for inspections and monitoring of

any leachate.

• Refurbished in 1997
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Storage
facility

Design features Comments

Stormwater
Dam 3B

• The inflows into Dam 3B include (SRK Report 362374, 2006
– Reference 89 and 379359, 2007 – Reference 99) rainfall
directly into the dam, rainfall/runoff from the RBMR
complex, MC Plant discharges, washdown from BMR which
enters the dam via trenches and the Boilerhouse Ash Pond
water running past the MC plant into Dam 3B.

• None of these discharges into the dam are measured and
this will impact the accuracy of the water balance.  The
outflows from the dam include evaporation, seepage (the
dam is HDPE lined so this value is very small) and
abstraction of 12 m3/hr to the scrubber (4m3/hr is brine and
8 m3/hr is evaporated).

Triangular
dam

• Capacity of 45 000 m3

• Composite liner consists of clay underliner, 2000
micron HDPE liner and filter blanket leak detection
system

• Any leachate generated is collected in a sump and
pumped back to the dam

• Underdrainage manhole for inspections and
monitoring of any leachate

• Storage of sodium sulfate contaminated runoff

PMR  (References 6, 10 and X)
Effluent Dam 1 • Capacity of 41 200 m³

• Composite liner consists of 100 –300 mm sand bedding and
2000 micron HDPE

• All effluent arisings are handled either internally in the Values Recovery Plant or by reversion to
RPM – R Residues are ultimately returned to process via Walterval Smelter whilst effluent
liquors are neutralised and concentrated by evaporation prior to discharge to effluent dams.

• Dams 1- 5 store acidic effluent and dams 6 East and West store alkaline effluent.
• Dams 4 and 5 have been permitted as a combined single category 2 dam in terms of dam safety

registration.
• A spillway exists between dams 5 and 6 West and between Dams 6 East and 6 West.
• An emergency spillway on the north-east corner of Dam 4 discharges to the concrete

stormwater drain to the east of the dam.
• Only Dam 6 East and West have a double liner system.  There are currently no plans for

installation of the double liner system at the other dams.

Effluent  Dam 2 • Capacity of 38 200 m³
• Composite liner consists of 100 –300 mm sand bedding and

2000 micron HDPE.
Effluent Dams 4
and 5

• Capacity of 163 000 m³ excluding 500mm freeboard and
200 mm storm allowance (1:100 year storm event)

• Dam safety registration is not required as the dam wall is
less than 5 m high

• Composite liner consists of compacted clay underlayer,
underdrainage detection system and 2000 micron HDPE
liner

• Wall has 4 m wide crest and consists of compacted clay (to
100% Proctor), capped with decomposed inert residual
norite.  Exemption from Regulation 704 is given in Section 8
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Storage
facility

Design features Comments

Effluent Dam 6
East

• Capacity of 20 400 m³
• Constructed with a double liner system

(polypropylene) to enable timely detection of leakage
and capturing and removing leakage through the
second liner system to prevention linkage from
reaching the aquifer.

Dam 6 West • Capacity of 28 400 m³
• Constructed with a double liner system as for Dam 6

East above.
Stormwater
Dam 3

• Consists of a dam and northeast sump in a T-design.
• Capacity of 11 500 m 3

• Lined with 100 –300 mm sand bedding and HDPE liner.
• Designed to handle the 1:2 year storm event.  Exemption

from Regulation 704 is motivated in Section 8

• Level controlled by using water as a supplementary feed to brine concentrator or directly to
polluted water dams or process.

• Used to irrigate PMR gardens

Stormwater
Dam 3B

• Capacity of 8 500 m 3

• Adjacent to Dam 3
• Built in 2004

Support

Naudé Dam
(Reference 96)

• Capacity of approximately 50 000 m³
• Bypass canal constructed to minimise discharges and

seepage to the Hex River as only the first flush will be
captured in the dam.

• Plan to manage the dam as an emergency dam (Section 21
(g) water use) and transfer water to Klipgat return water
dam for reuse (refer to Table 5-5).

• Receives spillage from Waterval concentrator, Waterval Smelter, PMR, RBMR and Thembelani 1
shaft via the Klipfontein spruit.

• Effluent dams have been constructed at the concentrators and process plants to minimise
spillage to the Klipfonteinspruit.

Klipfontein Dam
(Reference K)

• Capacity of approximately 60 000 m³
•  Spillage discharge to the Klipfonteinspruit upstream of

Naudé dam
• Plan is to manage the dam as a dirty water dam (Section 21

(g)) until dirty water inflows to the Klipfonteinspruit have
been minimised.

• Upgraded to comply with dam legal and safety requirements to a proper storage dam for final
effluent and process water.
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Table 5-4: Framework for RPM Rustenburg operation’s Reuse and Reclamation Plan (BPG H3)

Reuse and Reclamation Plan
Principles

Applicability to mine IWWMP Section
reference

The mine’s long term strategy is to
reach a stage of zero discharge.

During the wet season RPM Rustenburg operations
cannot sustain zero discharge and overflows from the
tailings return water dams and other process water
dams occur.   Measures to minimise this discharge
include changeover from potable to secondary water use
wherever possible and tailings slurry density
optimisation to minimise the water content of tailings.

Section 5.2.1and
5.2.2

All water sources, uses and reuse on
the mine are identified in the water
balance.

A water balance that includes all water and water
containing waste streams has been developed for each
operational area in terms of BPG G2.  The water
balances are being further developed using he Goldsim
model.

Section  5.2.6

Flow and quality data are available
for the various water streams
(sources, uses and reuse) identified
in the water balance.

Water quality and flow data are available but in-stream
flow data are limited due to problems with the
measurement weirs which have subsequently been
addressed.

Section 4.2.4, 4.4.1,
4.2.3

Development of a salt balance: this
is not required in terms of BPG H3
but is recommended and
development should follow BPG G2.

A salt load balance was included in the Waste Load
Allocation (SRK Report 327976, 2004).  Salt loads to the
spruits from groundwater are being determined as part
of the ongoing groundwater model development.  Salt
loads due to discharge from the operational areas are
determined on a monthly basis for TDS and sulfate.  A
conceptual high-level salt balance has been prepared
for this IWWMP and will be further developed as valid
flow data for the watercourses becomes available and
the Goldsim water balance has been developed.

Section  0

Fit-for purpose quality and quantity
criteria have been determined based
on the DWA water quality guideline
series and the quantity requirement
of the surrounding communities and
the mining operation, respectively.

The Waste Load Allocation study was undertaken to
inform the quality limits in the water use licence.   The
most stringent quality requirements for downstream
users are for aquatic ecosystems followed by domestic
use (via Bospoort Dam treatment works).

Section 4.2.7

The Groundwater Reserve is available and the Surface
Water Reserve determination is in progress.  WUL limits
are likely to be based on the Reserve.

All mine-related water uses are
receiving the worst allowable quality
water available on the site.

Mine water includes underground water removed from
the shafts and treated final sewage effluent and, in near
future, treated groundwater from identified pollution
plumes.   Changeover from potable to secondary water
use is in progress.  Treatment of secondary water will be
implemented as required to ensure fitness for use.

The community/mine playing fields are currently irrigated
with Rand Water as there is no infrastructure to use
secondary water for this purpose. However, secondary
water is used for dust suppression on the tailings dams
and a community irrigation project is being considered
using PMR effluent (suitable for irrigation without
treatment).

Section 5.2.1, 5.2.2

An accurate cost analysis of the
various available reuse/reclamation
options will be carried out.

Various scenarios for movement of water around the
mine have been factored into the design and costed
accordingly.
Cost benefit analysis of current reuse options is being
carried out.

The following water cannot be
reused because
quality/quantity/isolated
source/other:…..

All water generated by the mine not suitable for reuse
will be treated.

 Section 5.2.2

Performance indicators for
implementing the plan and
performance verification plan for
monitoring the implementation
process and verify the success
thereof will be developed.

Records of all quality and quantity data will be
maintained and reviewed against the AMPLATS water
savings target with the objective of continually improving
water use.  The SHE database is the tool used to
monitor consumption and reuse against targets

Section  5.2.1, 5.2.6,
5.5
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5.2.3 Storm water management
Stormwater management on the mine caters for both clean stormwater runoff, defined as all runoff

generated upstream of potentially contaminating infrastructure, and dirty stormwater runoff, defined

as runoff generated in the vicinity of potentially contaminating infrastructure.  In addition to runoff,

dirty water may also be generated from washdown water, leaks, accidental spillages and

contaminated groundwater seepage.

The Effluent Management Plan (SRK Report 327936/1, August 2004 -  Reference 78) identified

stormwater management and other measures required to ensure compliance with Regulation 704. In

summary:

 the shafts were not compliant to Regulation 704;

 WLTR plant stormwater controls comply with Regulation 704 provided that re-use of water is
managed so as to prevent spillage from the dams;

 RBMR, PMR and the Smelter Complex generally have good stormwater management in place
provided that silt is managed.

Regulation 704 compliance was reassessed in 2009 (SRK Report 401251/1 2009 – Reference 104)

to develop conceptual stormwater controls to meet Regulation 704.  Since 2004, stormwater

upgrades and remedial measures have been implemented at the shafts and salvage yard but

additional measures are required for the shafts to be fully compliant to Regulation 704. Completion

of the stormwater upgrades is planned for the 2012 financial year.  In addition bunding, roofing and

hardstanding needs maintenance and/or expansion in most of the shaft areas. This requires to be

budgeted for.

Stormwater runoff velocities in the spruits are such that significant erosion is not expected to occur.

However, erosion is possible in the Klipgatspruit and Paardekraalspruit diversions at the return water

dams and gabions are now in place to mitigate against erosion. Peak flows in the Hex River are

large and erosion can occur but is minimised due to attenuation of flow in the in-stream dams

namely Prison, Paardekraal and Klipfontein dams (Naudé Dam is now bypassed after the first flush

to minimise mixing of cleaner runoff with the dirtier in-dam sediments and subsequent overflow of

contaminated water to the Hex River).

Dirty water runoff is collected on site and either reused on the mine or disposed of by evaporation.

The management systems that enable separation of clean and dirty water generated on the mine in

accordance with Regulation 704 (Government Gazette 20118, 4 June 1999) are discussed briefly for

each business unit in Table 5-6.

An overview of stormwater management is described in Table 5-5 and details are provided in Table

5-6.   Reference is made to the available design drawings which were submitted to DWA with the

2010 update of the WULA forms in November 2010.  A framework for a Stormwater Management

Plan, which is in the format of a BPG G2, is presented in Table 5-7.

Table 5-5: Overview of stormwater management at RPM Rustenburg operations

Area Clean water
diversion

Dirty water
drains

Stormwater dam
Waste rock dump

Clean water
diversion

Dirty water
collection

Mining division
Bathopele shaft Yes Yes Yes Yes Earth sump
Khomanani 1 shaft Yes- 2008 Partial - upgrades

designed,
constructing - 2011

No as transferred
directly to Klipgat
return water dam

Yes Concrete sump
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Area Clean water
diversion

Dirty water
drains

Stormwater dam
Waste rock dump

Clean water
diversion

Dirty water
collection

Khomanani 2 shaft Partial -
upgrades
designed

Partial - upgrades
designed

Partial - designs
done

NA NA

Khuseleka 1 shaft Partial -
designs done

Partial - upgrades
designed

Construction
underway

Partial -
designs done

Paddock planned

Khuseleka 2 shaft Yes- lined
except where
WRD will
extend

Partial - upgrades
designed

Construction
underway

Yes Drains planned
for collection in
shaft stormwater
dam.

Siphumelele 1
shaft

Yes Partial - upgrades
designed,
constructing - 2011

Construction
underway

Yes Sump

Siphumelele 2
shaft

Yes Partial - upgrades
designed

None required as
runoff is direct to
Hoedspruit

Yes Partial: trench to
low point
(monitored)

Siphumelele 3
shaft

Yes Partial - upgrades
designed

Pre-construction;
design completed
(surface rights
issue)

Yes None.  Canal to
new stormwater
dam planned.

Thembelani 1
shaft

Shaft bank on
catchment
divide so NA

Partial - upgrades
designed

Pre-construction;
design completed

Yes Paddock

Thembelani 2
shaft

Yes Yes Commissioned in
2009

NA NA

Process Division
WLTR    Yes Yes Yes  NA  NA
Concentrators Yes Yes Yes  NA  NA
Waterval Smelter  Yes Yes Yes  NA  NA
RBMR  Yes Yes Yes  NA  NA

PMR Yes Yes Yes – caters for first
flush

NA NA
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Table 5-6: Stormwater management systems at Anglo Platinum’s Rustenburg operations

Area Stormwater control measures
Mining Division

Bathopele
Mine
(References
K, 98 and
103)

Clean water diversions
• The shaft is constructed on a shaft bank, which diverts clean water away from the shaft.
• In addition two long berms / upstream canals and bunds to the west and the east of the shaft divert clean stormwater away from the shaft.
• Small walls at the incline shaft portals prevent ingress to underground workings when it rains.
Dirty water collection: shaft
• Runoff from the shaft area flows in concrete lined trapezoidal drains to the Bathopele Central process and East excess water dams. This water

is pumped to ACP pollution control dam for reuse in the UG2 concentrator.
• Use of the dams for storage of excess water from underground at Bathopele Central and East Shafts has compromised the capacity of the

dams and resulted in spillage to the environment. This has been addressed by upgrade of the dirty water system including the stormwater and
settling dams to ensure that underground water is contained in the settling dams and the stormwater dams are only used for dirty water runoff.
The upgrade is presented in Drawing 397344_000001 previously submitted to DWA with the WULA forms in 2010.

• Materials storage areas are bunded, which minimises the potential for stormwater contamination.
Dirty water collection: waste rock dump
• A seepage/runoff collection drain, designed for the 1:50 year storm, is located around the perimeter on three sides of Waterval waste rock

dump.
• Seepage is transferred from the drain to an earth seepage collection sump and then to the ACP pollution control dam for reuse in the UG2

concentrator.

Khomanani
Mine
(References
K, 103, 106,
107)

Clean water diversions
• Previously shallow trenches diverted clean stormwater away from Khomanani 1shaft.  Construction of an upstream cut-off bund around the

Khomanani 1shaft areas was completed in 2008.
• There are no clean stormwater diversion canals around Khomanani 2 shaft but a clean water cut-off bund is planned for completion during

2012.
Dirty water collection
• Dirty stormwater was historically not contained within the shaft areas. A stormwater sump was constructed at Khomanani 1 shaft to assess the

need for full containment in accordance with Regulation 704.  During the period assessed (February to March 2009) the water quality was not
suitable for discharge in terms of the General Limit for the major cations and anions for three out of the ten samples assessed.  As the water is
not always suitable for discharge drains have been constructed to collect the dirty water runoff and transfer it to Klipgat return water dam for
reuse.

• A stormwater control dam is planned north west of Khomanani 2 shaft for completion during 2012. The upgrade at Khomanani 2 is presented in
Drawing 018350_01-03 previously submitted to DWA with the WULA forms in 2010.

• Materials storage areas are bunded, which minimises the potential for stormwater contamination.
Dirty water collection: waste rock dump
• Dirty stormwater runoff from Khomanani 1 waste rock dump is collected in a concrete lined sump and reused for dust suppression.  Excess

water discharges to Klipgatspruit but a plan for transfer of the excess water to Klipgat return water dam for reuse will be implemented in 2011.
• There is no waste rock dump at Khomanani 2 shaft as the waste rock from Khomanani 2 is deposited on Khomanani 1 waste rock dump.
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Area Stormwater control measures

Khuseleka
Mine
(References
K, 104 and
110)

Clean water diversions
• There are no clean stormwater diversion canals around Khuseleka 1 shaft.  A clean water cut-off bund is planned for completion during 2012.
• Construction of a clean stormwater diversion around the Khuseleka 2 shaft areas was completed in 2008.  The diversion is erosion protected

with rock in some areas and will move in the waste rock dump area as waste rock dump expands.
Dirty water collection
• Stormwater control dams are planned for 2012 south east and north east of Khuseleka 1 and 2, respectively. The plan includes upgrades to the

existing stormwater drainage system and new dirty stormwater drains. The stormwater upgrades at the shafts are presented in Drawings
018354_01, 02, 03 and 018350_01-03, respectively.  These drawings were previously submitted to DWA with the WULA forms in 2010.

• Dirty stormwater was previously not contained within the shaft areas but runoff at Khuseleka 1 shaft is now diverted to a central pump station in
the interim, from where it transferred to Klipgat return water dam

• Materials storage areas are bunded, which minimises the potential for stormwater contamination.
Dirty water collection: waste rock dump
• There are no clean stormwater diversion canals around Khuseleka 1 waste rock dump but clean water is diverted around Khuseleka 2 waste

rock dump by the shaft clean water diversion.
• Dirty stormwater runoff from Khuseleka 1 waste rock dump discharges to the environment and the runoff from Khuseleka 2 waste rock dump

discharges to the shaft area and will go to the shaft stormwater dam once constructed. A plan for evaporation paddocks to contain runoff and
manage silt will be implemented in 2011.

Siphumelele
Mine
(References
K, 98 and
103)

Clean water diversions
• Historically there were no specifically designed clean stormwater diversion canals around the existing shaft areas.   Construction of upstream

cut-off bunds around the shafts has been completed and includes the waste rock dumps.
Dirty water collection
• Dirty stormwater is not fully contained within the shaft areas but collects in stormwater drains that empty to catch ponds and/or Erichsen dams

that are intended for shaft underground water rather than stormwater runoff so discharges have occurred in the wet season.
• Sumps were installed at the three Siphumelele shafts to monitor the volume and quality of stormwater flowing from the shaft area.  Siphumelele

2 shaft had the greatest monthly volume of stormwater discharged from the sump over a five-month monitoring period (900,000 m3 in March
2009) but Siphumelele 1 had the poorest quality (non compliance with the General Limit for electrical conductivity, sodium and nitrate).
Siphumelele 2 and 3 complied with the General Limit for the parameters tested.

• Construction of the Siphumelele 1 stormwater dam is underway.  The dam design is presented in Drawings 372247/110, 111 (00823_01)
Plans for an emergency stormwater dam to cater for the interim situation are presented in Drawings 372247/102 (00819_01), 112 (00824_01).
These drawings were previously submitted to DWA with the WULA forms in 2010.

• New stormwater dams are planned at Siphumelele 2 and 3 shafts for completion during 2012. The stormwater dams are presented in Drawings
000826_01-000830_01 and Drawing 018325_01, 02, 03, respectively.  These drawing were previously submitted to DWA with the WULA forms
in 2010.

• Materials storage areas are bunded, which minimises the potential for stormwater contamination.
• Excess stormwater flows to Hoedspruit (Siphumelele 2) or Klipfontein (Siphumelele 1 and 3) return water dams via trenches.
Dirty water collection: waste rock dump
• Dirty stormwater runoff from Siphumelele 1 waste rock dump is collected in a sump but in future will flow to the new shaft stormwater dam.  .
• Dirty stormwater runoff from Siphumelele 2 waste rock dump flows along a trench to low point from where it collects and then overflows to the

environment.  In future (2012) paddocks will contain runoff and the contained water will be piped to Hoedspruit return water dam.
• Dirty stormwater runoff from Siphumelele 3 waste rock dump also discharges to the environment but in future (2012) will be transferred to a new
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stormwater canal leading to the planned stormwater dam.  Excess water will go to Hoedspruit return water dam for reuse.

Thembelani
Mine
(References
K, 105)

Clean water diversions
• Thembelani 1 shaft bank is on the catchment divide hence no clean water diversion is required. A clean water diversion has been constructed

at Thembelani 2 shaft.
Dirty water collection
• A new stormwater control dam will be constructed south east of Thembelani 1 shaft. The dam is presented in Drawings 18351_01, 02, 03,

which were previously submitted to DWA with the WULA forms in 2010.
• A stormwater dam was constructed at Thembelani 2 shaft in 2009.
• Materials storage areas are bunded, which minimises the potential for stormwater contamination.
Dirty water collection: waste rock dump
• Dirty stormwater runoff from the waste rock dump previously discharged to Naudé dam.  Evaporation paddocks to contain runoff and manage

silt loads entering Naudé Dam were constructed in 2008.
Process Division
Concentrators
Klipfontein
Concentrator
(Reference K)

Clean water diversions  study to decommission
• Runoff is partly diverted around the plant area by the tailings dams and the railway line located upstream of the site.
• Runoff flows through the plant area during storms but is contained.
Dirty water collection
• Runoff is collected in a catchment pond via stormwater canals.   The plant is no longer in use and dirty areas are reduced to those areas with

remaining stockpiles

Frank
Concentrator
(Reference K

Clean water diversions
• No clean runoff is generated as the Waterval tailings dam complex occupies the catchment upstream of the concentrator (the tailings dam is

situated on the catchment divide).
Dirty water collection
• Stormwater flows to a collection sump.  Overflow gravitates by pipeline into the solution trench surrounding Waterval tailings dam.  The trench

flows to Klipgat return water dam.
• A study is underway regarding decommissioning of the plant after which dirty water collection will no longer be required.

Waterval and
UG2
Concentrator
and
DMS waste
rock dump
(Reference K)

The concentrator stormwater management measures are interlinked with Waterval smelter.  Discussed below under Waterval Smelter.
Clean water diversions: DMS dump
• At the DMS waste rock dump, two stormwater cut-off trenches (primary and secondary) divert clean runoff on the upstream side of the waste

rock dump.
Dirty water collection: DMS dump
• A seepage collector drain, designed for the 1:50 year storm, is located around the perimeter on three sides of the waste rock dump.
• Seepage is transferred from the drain to a seepage collector sump and to the pollution control dam at Waterval Smelter.

WLTR Plant Clean water diversions
• Clean runoff is diverted around the plant by a 1:50 year diversion channel.
Dirty water collection
• Runoff is contained in two line pollution control dams for reuse in the plant.
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Tailings
complexes
(Reference
45, 68, 116)

Clean water diversions
• Clean runoff is diverted by the embankment of access roads around all older tailings dams.
• Storm water trenches have been constructed along the top of the Klipfontein AC Grové and Buttress tailings dams.
• At Hoedspruit tailings dam a cut-off drain to the south, west and north of the tailings dam diverts the 1:50 year storm event away from the

tailings dam complex.  Drop structures and liners are used for erosion protection.
• Runoff is diverted around the Klipgat and Paardekraal Phase 1 return water dam in the respective river diversions which have been designed to

cater for the 1:100-year flood peak.
Dirty water collection
• A system of underdrains and solution trenches collects seepage.  Seepage water is pumped/gravitated back to the return water dams or to the

process water circuit in the case of Waterval tailings dam.
• Runoff is contained within toe paddocks at all the tailings dam and in storm water trenches at Paardekraal Central, PK5 and along the top of the

AC Grové and Buttress Tailings Dams.  The trenches flow to the return water dams.
• At Hoedspruit a storm water diversion around the south eastern corner of the tailings dam and return water dam diverts storm water and

seepage from the Brakspruit shaft to the return water dam.

Waterval
Complex:
Smelter
ACP
Waterval and
UG2
concentrator

(Reference
43, 54 and
114)

Clean water diversions
• A stormwater cut-off canal, designed to cope with a 1:50 year storm event (approximately 10 m3/s flow in the canal), is located north of the ACP

and Waterval Smelter, and discharges to the Klipfonteinspruit. The canal does not cater for the slag stockpile and implementation of storm
water cut off bunds at the slag stockpile have been recommended.

• The cut-off canal is 1638 m long and consists of three sections: v-shaped drain, soil berm, trapezoid drain, all shaped out of earth with buried
concrete pipes included in the trapezoid drain.

• A clean water 900 mm concrete pipeline, designed to take the 1:50 year storm event, has been constructed to transfer clean water in between
the railway line and road, which is not captured by the stormwater cut-off canal.  The pipeline discharges into a gabion lined canal, which is
linked to the ACP river diversion.

• Culverts below the ACP UG2 phase 1 plants have been designed to cater for the 1:100-year flood event.  Inlet and outlets of the UG2 culvert
crossing have been erosion protected in an environmentally friendly way which is sustainable.

• Deflection berms are built in accordance with the requirements of Regulation 704 to deflect a 1:100 year storm event.
• Routine desilting and silt management at the source of the Waterval stormwater drains ensures the design capacity is maintained.
Dirty water collection
• All runoff, wash-down water and spills are contained by a system of bunds, drainage canals, sumps and dams, designed to cater for the 1:50

year storm event.  However, the slag stockpile, which requires a waste authorisation rather than a water use licence, does not have stormwater
controls. It is recommended that paddocks or a similar system is introduced along all four flanks of the slag stockpile at toe level to control run-
off from the slag stockpile as well as eroded materials.

• The existing drainage system at the complex consists of concrete rectangular and v-shaped drains.
• Dirty water flows via a 1200 m³ silt trap, south-west of ACP to the East and West pollution control dams, capable of handling the 1:50 year

storm event.  The dams are linked by a spillway and overflow from the West dam is discharged into the Klipfonteinspruit.
• Dirty water is also contained in the UG2 concentrator dirty water dam.
• Whenever silting becomes severe, the solids are removed from the dams and returned back into the process.
• Water from both dams is recycled to the Waterval concentrator, which is further linked to the site wide process water circuit.
• A groundwater interception trench in the north is linked to the smelter drains and intercepts groundwater seepage from Waterval East tailings

dam complex.  The interception trench captures seepage in the cut-off drain, which then flows into two sumps. The water is pumped from the
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sumps into concrete drains and then flows to the Waterval pollution control dams for reuse in the Waterval complex process water circuit.

• A southern and eastern groundwater interception trench intercepts seepage from the smelter site and any subsurface flow along the
Klipfonteinspruit diversion.  The seepage is collected in seven sumps and pumped to the stormwater cut off drains, which flow to the ACP dam.
Two manholes along the southern and eastern interception trench allow for inspection and collection of samples for monitoring.

 RBMR
(Reference
21, 89 and 99)

Clean water diversions
• Concrete canals, bunds and an armoflex channel, designed for the 1:100 year storm event, divert clean stormwater to the Klipfonteinspruit.
• Stormwater from the southern plant area is considered clean and diverted to Klipfonteinspruit.
• Clean water runoff in the expansion area is captured in the dirty water system as the topography and proximity of infrastructure does not make a

clean water diversion feasible.
• The canals are inspected monthly and repaired if required.
Dirty water collection
• There are three 1: 50 year stormwater dams at RBMR:

- storm runoff from the northern plant area is contained in Dam 3A and 3B, following settling of sediments in silt traps.
- storm runoff from the southern plant area is contained in Triangular Dam.

• Stormwater is reused in the plant.
• Discharges have occurred in the past which have been addressed through reuse optimisation.  Reuse and reclamation is discussed in Section

5.2.2 includes reduction in Rand Water intake and improvement in process water quality rendering it suitable for reuse.
PMR
(Reference
40, 43 and
100)

A review of stormwater management is underway by LMJ and SRK Consulting.  The current situation is described below.

Clean water diversions
• There are two stormwater cut off canals (designed to contain the 1:50 year storm event) located on the eastern and southern side of PMR.
• The Southern stormwater cut off drain is lined with Reno Mattress and has a compacted earth berm along the full length of the drain. The

Eastern stormwater cut off drain is lined with hyson cells.
• There are two internal clean water collection canals that collect clean water from upstream of the plant.
• The canals are inspected biannually (external) or fortnightly (internal) and after rain events and repaired and desilted if required.
• Stormwater from the internal drains is monitored at a collection sump and if not in compliance with the DWA exemption permit/Directive for

implementation of the draft WUL will be pumped to the effluent dams instead of discharging to the Klipfonteinspruit.
Dirty water collection
• All process areas are bunded and cater for the 1:100 year storm event.
• Effluent and stormwater dams at PMR are on the edge of the floodline. Expansions at PMR resulted in relocation of the access road resulting in

terracing along the watercourse and subsequently a reduced flood level in the vicinity of the stormwater dam.
• The PMR stormwater dams 3 and 3B are located north of PMR and cater for the 1:2 year storm event (first flush principle as per industrial site

best practice).  The dams have a combined capacity of 25 000 m3 and consist of a clay embankment with a composite liner to prevent seepage
of any water into the environment (Drawing 303095_016 previously submitted to DWA in 2010).

• Stormwater runoff is collected in a sump where the quality of water is measured in terms of suitability for discharge and potential recovery of
PGMs. If the water quality is such that the water cannot be released to the environment the water is pumped to the two 1:2 year stormwater
dams. If the water quality is such that it can be released the water is drained to a canal that runs between the effluent dams to the Klipfontein
Spruit where it is released.

• During stormflow conditions exceeding the 1:2 year event the water is released to the Klipfontein Spruit. Exemption from Regulation 704 is
motivated in Section 8.2.
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• Until recently failed steam condensate of good quality (EC in the region of 30 mS/m) drained to the stormwater dam and discharged to the

spruit. This has now been addressed.
• Maintenance of the stormwater dams is carried out as follows:

- The sumps must be inspected at least once a month and records must be kept of the inspections.
- A leak detection test must be undertaken at least once a year to ensure that the lining of the dams are not being compromised.
- The banks of the stormwater dams should be inspected at least once a week and a record of these inspections must be kept. If crack are

detected repairs should be done to prevent the possible slip of the bank.
- When the dam is low or empty, a competent civil engineer must make a check of the lining. If any tears or cracks are noticed in the lining, a

record must be made and suitable repairs carried out.
- Groundwater monitoring is undertaken downstream of PMR, as per the approved monitoring schedule, to determine impact on the ground

water from PMR.
Support
Workshops
(Reference K)

Clean water diversions
• Runoff is diverted by perimeter bunding.
Dirty water collection
• All runoff, spills and washdown water at the engineering workshops flows via an oil trap to Vlakfontein pump station from where it is returned to

the process water circuit.
• Waste from the oil traps is disposed of by a reputable waste removals company.

Alterations
and
crossings
(Reference
100)

• The PMR Plant was terraced over the original watercourse requiring a river diversion and road crossing.  The river diversion has been sized for
the 1:100 year storm event and comprises an earth channel lined in erosion high risk areas with gabion baskets and Reno mattress. All relevant
details of the river diversion downstream are given on drawing 303095/021

• The river diversion at PMR must be maintained as follows:
- An inspection of the river diversion channel must be done twice a year in October before the rainy season and during April after the rainy

season.
- Inspections of the diversion must be undertaken after storm events.
- An inspection for cracks in the banks and concrete culverts, excessive soil erosion of the banks, sediment build up due to soil erosion and

possible slip failure must be done.

In-stream
dams
Reference 96

• Naudé and Klipfontein dams will all be overtopped during a 1:50-year and 1:100-year flood event (refer to Section 7.4.1).
• Excess water from Paardekraal shaft and seepage and runoff from the waste rock dump have historically entered Naudé Dam.  Other

contaminants from the operation have also entered the dam via the Klipfonteinspruit.  Subsequent overflows from the dam have contributed to
pollution of the Hex River.

• To minimise pollution loads entering the Hex River from the dam a 1:50 stormwater diversion canal has been constructed.  The canal allows the
first flush rainfall that should contain the greatest amount of pollutants to enter Naudé dam and thereafter the cleaner flow is diverted around the
dam.  The first flush design is for 30 mm at a velocity of 20 m3/s. The canal is lined for the first 1m depth (side slopes 1:2) to minimise erosion
from the normal flow.  Naudé dam will be kept empty by pumping the water to Klipgat return water dam.

Sewage
works
(Reference K)

Clean water diversions
• Runoff is diverted by perimeter bunding.
Dirty water collection
• No dirty stormwater runoff is generated on site but stormwater ingress into the sewerage system increases inflows to the sewage works during

storm events.   Stormwater ingress points need to be identified and addressed.
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Central
salvage
SRK Report
401294/1,
2009

Clean water diversions
• Runoff is diverted by a clean water diversion.
Dirty water collection
• A sump was installed to monitor the volume and quality of stormwater flowing from the salvage area. Discharge from the monitoring sump was

7,500 and 22,500m3 for February and March 2009, respectively. The water quality did not comply with the General Limit for several major
cations and anions a well as trace heavy metals (iron, manganese and copper) and is thus not suitable for discharge.

• Isolation of the polluted areas by increasing stormwater drains, extension of cemented areas, an oil separator and roofing of the hazardous area
is being implemented and the need for a 1:50 year stormwater dam is no longer indicated.
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Table 5-7: Framework for Anglo Platinum’s Rustenburg operations Stormwater Management
Plan

Section Guidelines (BPG G2) Measures
General
objectives

Protection of life (prevent
loss of life) and property
(reduce damage to
infrastructure) from flood
hazards

 Stormwater management infrastructure is being upgraded in areas
that do not comply with Regulation 704.  The status of
implementation of the design is provided inError! Reference
source not found..

 Infrastructure is mostly outside the 1:100 year floodline or if within Infrastructure is mostly outside the 1:100 year floodline or if within
the natural floodline has been terraced to modify the floodline and
thus reduce the risk of flooding e.g. at the ACP.

  Planning for drought
periods during the mining
operation

 During drought periods water storage will be centralised as far as it
is practicable to minimise the evaporative surface and subsequent
losses due to evaporation.  However, a minimum water level will be
maintained in all lined facilities to protect the liner integrity.

 RPM will continually investigate options to conserve water and meet
the AMPLATS water use reduction targets.  Current measures
include inspections and maintenance to minimise physical losses
and the projects described in Section 5.2.1 and 5.2.2.

  Ensuring continuous
operation and production
through different
hydrological cycles

 The development of a monthly water balance according to the
Anglo footprint model is in progress using the Goldsim model.
Maintenance of the water balance will facilitate planning throughout
the different hydrological cycles, for example maintaining
appropriate operational levels in pollution control dams during the
wet season so that the 1:50 year capacity is not compromised.

  Prevention of land and
watercourse (bed and
banks) erosion (especially
during storm events)

 Erosion protection measures are in place, including along roads and
at culvert/channel outlets.

 Erosion is a low risk in the area but has occurred in the clean water
diversions around the return water dams.  This erosion has been
addressed (refer to Table 5-6).

  Minimising the impact of
mining operations on
downstream users by
maintaining the downstream
water quantity and quality
requirements.

 Issues regarding downstream quality but not quantity have been
raised (refer to Section5.7and Appendix C).  Quality requirements
have been set in terms of the previous exemption permits and will
be revised through the Reserve determination process which is in
progress as part of the WULA.  Compliance to the applicable limits
is presented in the Annual Water Quality Report (Clean Stream
2009-2010) with a summary provided in Section 4.2.8.

 Other measures to minimise quality impacts on stormwater runoff,
such as housekeeping and spillage management are included in the
Water Management Operational Action Plans in Appendix H.

 Clean and dirty water separation in terms of Regulation 704 is
included in the mine design of newer infrastructure and is being
addressed at older infrastructure.  The status of implementation of
the design is provided inError! Reference source not found..

 Precautions will be taken, including keeping the Mining and Process Precautions will be taken, including keeping the Mining and Process
pollution control dam water level low to ensure that no overflow
occurs into the natural watercourses. Currently excess water is
pumped to Klipgat and Hoedspruit return water dams which
transfers the spillage risk to these dams.  This risk has been
realised at Klipgat return water dam, which had several spillage
incidents during the latest rainy season.

  Preservation and protection
of the natural environment
in terms of quality, quantity
and ecological integrity
(water courses and their
ecosystems)

 Recommendations have been made by the ecological specialist and
are provided in Section 4.2.6.

Principles Clean water must be kept
clean and routed to the
natural water course

 Storm water cut- off drains with diversion berms are included in the
design of newer infrastructure and have being implemented at older
infrastructure to a large extent to deflect storm water from the sites
up to a 1:50 year event.  Storm water diverted by these drains and
berms will be redirected towards the natural watercourses in the
area. The status of implementation of the clean water diversions is
provided inError! Reference source not found..
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Section Guidelines (BPG G2) Measures
  Dirty water must be

collected and contained
 Details of the stormwater collection systems are provided in Error!

Reference source not found. and Table 5-6.

 Upgrades to comply with Regulation 704 are planned for completion Upgrades to comply with Regulation 704 are planned for completion
during 2012.

  Sustainability over mine life
cycle

 Sustainability over the mine life cycle and over different hydrological
cycles will incorporate principles of risk management including the
consideration of the consequences of extreme events (extreme
rainfall and emergency events), as well as potential water shortfalls
during drought.

 The further development and implementation of this Plan will need
full commitment from management and staff and will be regularly
reviewed and revised accordingly.

  Consideration of regulations
and stakeholders

 Compliance with Regulation 704 under the National Water Act, Act
36 of 1998 has been assessed (audit on 16-17 March 2010) and the
recommendations will facilitate further development of this Plan and
addressing of the water issues raised by the public (refer to
Section5.7and Appendix C).

 The interests of stakeholders (authorities and communities) will be
considered and incorporated into the Plan and communication
channels will be established with the Catchment Management
Agency once the Agency is up and running.

  Precautionary approach
and being proactive

 The precautionary approach has been adhered to in the design of
newer mine infrastructure but implementation to fully comply with
Regulation 704 for the older infrastructure is still in progress.

  A proactive approach will be facilitated through implementation of
the Water Management Operational Action Plans in Appendix H.

  Consideration of a range of
management measures and
options

 Management options have been considered in the various specialist
reports, Regulation 704 audits and stormwater specific audits
undertaken for the various Business Units.  The selected options
being implemented are discussed in Section 5 where appropriate
and additional options are provided in the Water Management
Operational Action Plans in Appendix H.

  Implementation, operation,
monitoring and auditing

 Actions required for implementation, operation, monitoring and
auditing are provided in the Water Management Operational Action
Plans in Appendix H.   Success of the plan is dependent on
management support, resources and adequately trained staff.
Performance against the Plan will need to be reviewed regularly
(including design performance validation, operational and
environmental considerations) and where necessary modified.

Issues that
need to be
taken into
account

Statutory requirements  Recommendations made in terms of the Regulation 704 audits are
being implemented using a phased approach to accommodate
financial constraints.  Completion is planned for 2012.

  Implementation is based on a priority basis in terms of the
environmental risk posed by non-compliant areas.

Catchment objectives that
need to be met or protected

 The Catchment Management Strategy has not yet been developed
but a catchment-based approach is being followed and current and
potential water management issues in the catchment have been
identified (refer to Section 4.2.4).   To address these issues
engagement with stakeholders through a Water Task Team is
proposed.

 The above is in line with the Anglo Group’s vision and the Internal
Strategic Perspective for the Crocodile West-Marico catchment.

  Management of risk,
precipitation event or
recurrence interval

 Risks associated with stormwater management have been identified
(refer to Table 6-2) and management measures to mitigate these
risks are included in the Water Management Operational Action
Plans in Appendix H.
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Section Guidelines (BPG G2) Measures
  Water balance

management (refer to BPG
G2)

 A mine water balance that includes all water and water containing
waste streams has been developed in terms of BPG G2 and is
being further developed using the Goldsim model.  This water
balance will then be updated on a regular (at least monthly) basis.

  Interaction with regulators
and the community

  Communication procedures have been developed and regular
community and authority engagement takes place (refer to Section
5.4.4).

  Operational and emergency
monitoring and
documentation (refer to
BPG G3)

  Monitoring and emergency procedures are in place (refer to
Section 5.4.4, 5.5 and 6.2).

  Provide for incidents and
accidents, and
contingencies associated
with incidents and other
emergencies

  Procedures are in place and are implemented through IRM.Net
(refer to Section 5.4.4and 6.2).

  Water quality: downstream
contamination of natural
watercourses due to runoff
or spillage of contaminated
storm water.

 Issues regarding downstream quality have been raised (refer to
Section5.7and Appendix C).  Measures to improve downstream
quality are described in this IWWMP and include
implementation/upgrading of storm water management measures
(refer to Error! Reference source not found. and Table 5-6) and
reuse optimisation (refer to Section 5.2.2)

  Performance indicators  Performance indicators need to be developed for each Operational
Action Plan in Appendix H.

  Training and research  All contractors and mine personnel responsible for the stormwater
management systems will undergo suitable training, which will be
reinforced on a regular basis.  Where new technology is employed,
experiences and findings will be captured and disseminated via
published articles/presentations.  Training is described in Section
5.4.3.

Integration
with other
water
management
aspects

Water reuse and
reclamation (BPG H3)

 Refer to Section 5.2.2.

Impact prediction (BPG G4)  Refer to Section 5.8 and 6.3.

Water and salt balances
(BPG G2)

 Refer to Section 5.2.6 and 0.

Water monitoring systems
(BPG G3)

 Refer to Section 5.5.

5.2.4 Groundwater
Water from underground is pumped to surface Erichsen dams for recirculation underground.

Excess water is pumped to the return water dams where it is stored for reuse including irrigation of

the sides of the tailings dams for the purpose of dust suppression and revegetation.  The volumes

removed at each shaft and used in irrigation are included in the water use table (Table 3-1) under

Section 21(a)/(j) and Section 21(g) water uses, respectively.  Information per shaft is presented in

Table 5-8.

During the rainy season discharges from the return water dams have occurred.  The shaft excess

water contributes to the discharge as the return water dams are not designed to cater for this water.

5.2.5 Sewage system
The sewage system comprises the raw sewage and final effluent pipeline network, sewage pump

stations and the sewage treatment works.  Some of the older sewage treatment works, such as

Klipfontein, Boschfontein and Brakspruit have been decommissioned and are now used as sewage

pump stations.   Details of the sewage treatment works and final effluent reuse in the process are

presented in Table 5-9.
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Table 5-8: Underground excess water at each shaft

Shaft Bathopele Khomanani 1 Khomanani 2 Khuseleka 1 Khuseleka 2 Siphumelele 1 Siphumelele 2 Siphumelele 3 Thembelani 1
Major zone
of ground
water
ingress

Excess ground
water ingress

Mainly from old
workings
between surface
and 13 level

No excess
ground water
ingress, receives
water from
Khomanani 1
shaft

Mainly from old
workings
between 2 and
4 level

Mainly from old
workings above
7 level

No excess
ground water
ingress. Receives
water from
Siphumelele 3
shaft

Mainly from old
workings between
surface and 9
level

Mainly from old
workings between
2 and 8 level

Mainly from old
workings from
Khuseleka 1
incline between
3 and 10 level.

Storage
capacity
underground
(m3 )

None 9 434 5 000 506 - 1110 3 844 5 379 8 313 7 200 1 208

Volume
reused in
RPM circuit
(m3/month)#

To be
confirmed

81 367 - 150 000 25 920 200 15 000 Not recorded 23 434

Pumped/
discharged
to

UG2
concentrator
pollution control
dam

Pumped directly
to the Klipgat
return water dam
with
365 m3/month
sent to Frank 2
shaft

Solution trench
to Paardekraal 3
return water dam
then pumped to
Klipgat return
water dam

Pumped to
Klipgat return
water dam for
reuse

Open canal and
seeps back
underground

None Klipfontein return
water dam and
used in
Klipfontein
concentrator

Approximately
200 m3/month is
sent to
Siphumelele 1 as
make-up water

Pumped directly
to Klipgat return
water dam.

Re-use
potential*

Used in UG2
concentrator

Used in Frank
concentrator
from Klipgat
return water dam

Used in
Waterval
concentrator
from Klipgat
return water dam

Yes Yes Not applicable Used in
Klipfontein
concentrator from
Klipfontein return
water dam

Used at
Siphumelele 1 as
make-up water

Used for
irrigation of
Paardekraal
waste rock dump
and in
cementation
plant from shaft
Erichsen dam

N/A – not applicable
# All volumes are estimates at this stage
* Re-use potential based solely on quantity and current fate, quality not taken into account
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Table 5-9: RPM Rustenburg operations sewage treatment plants

Sewage plant Waterval Khomanani 2 Townlands
Location Adjacent to RBMR At Khomanani 2 shaft  West of Khuseleka shaft.

Sources of
sewage

• Waterval and Klipfontein residential areas
• Kanana, Entabeni, Phula, Bleskop, A, B, C and D

hostels
• Waterval and UG2 concentrators
• Bathopele, Khomanani (only Khomanani 1 shaft),

Siphumelele and Thembelani Mines
• Waterval smelter, RBMR, PMR and laboratory
• Hospital
• Main office block
• WLTR

• Khomanani 2 shaft
• Offices and workshop
• Canteen
• Change houses
• Stormwater ingress into sewerage network

• Jabula hostel
• Khuseleka Mine
• Offices and workshop
• Canteen
• Change houses
• Stormwater ingress into sewerage network

Plant
infrastructure

An activated sludge sewage works replaced the
biological trickling filter system in 2001.
The old plant was demolished and the site
rehabilitated.

Rotary biological contactor (RBC) plant. An activated sludge sewage works replaced the
biological trickling filter system in 2004.  The old plant
has been demolished and the site rehabilitated.

Design capacity
(Ml/day)

4.0 0.25 2.5

Treated effluent
destination and
reuse

250 thickeners located at Waterval Smelter about
1,200 m northwest of the plant.
Reuse at Waterval and UG2 concentrators.
Irrigation of sports fields with treated sewage effluent
has been discontinued due to closure of the older
plants and no infrastructure to bring treated effluent
from elsewhere to the fields.

Paardekraal Phase 1 return water dam for reuse
in the operations.

Effluent is combined with Khuseleka 1 shaft excess
water and pumped to the Klipgat dam for reuse in the
operations.

Sludge and
screenings
disposal

• Handling and stabilisation of sewage sludge is
undertaken by contractors and application on the
tailings dams is undertaken by RPM in
accordance with the Guidelines for the Utilisation
and Disposal of Wastewater Sludge, Volume 1-5,
Water Research Commission, 2006 and 2007.

• Screenings are disposed of at Holfontein waste
disposal site.

• Handling and stabilisation of sewage sludge is
undertaken by contractors and application on
the tailings dams is undertaken by RPM in
accordance with the Guidelines for the
Utilisation and Disposal of Wastewater Sludge,
Volume 1-5, Water Research Commission,
2006 and 2007.

• Screenings are disposed of at Holfontein waste
disposal site.

• Handling and stabilisation of sewage sludge is
undertaken by contractors and application on the
tailings dams is undertaken by RPM in accordance
with the Guidelines for the Utilisation and Disposal
of Wastewater Sludge, Volume 1-5, Water
Research Commission, 2006 and 2007.

• Screenings are disposed of at Holfontein waste
disposal site.
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Sewage plant Waterval Khomanani 2 Townlands

Other
information

• This is the largest of the plants.
• The inlet sump/balancing tank will hold raw

sewage in the event of a short duration power
failure.

• The hydraulic capacity of the aeration basin and
clarifier (>36 hours) provides for quality balancing
in the event of power failures as sewage entering
the plant has to pass through the treatment train
prior to discharge from the final clarifier transfer
sump system.

• The sewer line between Siphumelele 3 Shaft and
Klipfontein transfer pump station has a raw
sewage input point 700 m from the plant.  Raw
sewage tanks from underground are transported
to this point by tankers.

• A balancing tank will hold raw sewage in the event
of power failures.

• There is an overflow dam to manage high inflows
(Dam G082 as indicated on the layout in Appendix
G).
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5.2.6 Water Balance
Information in this section has been sourced from SRK Report 355484/1, April 2006 – Reference 88,

and SRK Report 379362, June 2008 – Reference 101 unless otherwise indicated.

Water balances have been compiled for the RPM Rustenburg operations for each phase of the

operation and aligned with the SHE database water balance.  The SHE database for water has been

developed to give effect to AMPLAT’s water vision (refer to Table 6-1) and includes reporting on all

water and salt balance aspects in Table 5-10 and assessing progress with achieving water use

targets. The AMPLAT’s water efficiency target for 2011 is a decrease in consumption of 2.0 %.

Conceptual or scenario based water balances are used in the planning for water supply and

management of dirty water.  Monthly water balances for use during the operational phase are set up

to either give the:

Actual water balance based on the actual rainfall and water meter data and average
evaporation for that particular month of the hydrological year; or

Averaged water balance based on the average rainfall and evaporation condition for each
water meter.

The actual water balance presents the dynamic situation at each site and enables an assessment

against water consumption targets and problems, such as leaks, to be detected in the short term

while the averaged water balance enables consumption patterns over the long term to be compared

between the wet and dry seasons.  Where no water meter data is available, consumption is

calculated and indicated as such in the water balance.  The assumptions used in the calculation can

be modified at any stage and the corresponding updated water balance is then automatically

updated.

The water balance is a user friendly excel based water management tool that has been set up to

enable automatic updating of the water balance whenever the water balance database is updated.

This enables each site to actively manage the water balance and model different scenarios to inform

management decisions. Further development of the water balances is currently in progress using the

Goldsim model.  An overall conceptual water and salt load balance is presented in Figure 5-1.
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Table 5-10: SHE database reporting requirements for water (point source GRI requirements)3

Aspect Reporting requirement
Use • Water used for primary activities (m3/month): defined as all the activities undertaken by RPM

Rustenburg operations essential to the mining and beneficiation operation and includes dust
suppression within operational areas.

• Water used for non-primary activities (m3/month): defined as any activity not essential to the mining
operation, for example, garden irrigation and mine accommodation.

Source • Potable water from external resource  (m3/month)

• Non-potable water from external resource  (m3/month)

• Waste water/second class water used  (m3/month)

• Surface water used  (m3/month)

• Ground water used  (m3/month)

• Water recycled in processes  (m3/month)

• Rainfall harvested and used as a new water  (m3/month)

• Precipitation (mm)

Losses • Effluent and runoff  to surface water (discharge)  (m3/month)
• Seepage  (m3/month)
• Interstitial storage in tailings dams  (m3/month)
• Evaporation losses (m3/month)

Water
Quality

• TDS discharge to surface water (tonnes/month)

• Sulfate discharge to surface water (tonnes/month)

3: Global Reporting Initiatives

5.2.7 Salt Balance
The conceptual salt balance is presented in Figure 5-1. The salt balance will be further developed on

completion of the Goldsim water balance model.

With the introduction of municipal treated sewage effluent into the process water circuit to reduce

Rand Water makeup there will be an additional build up of salts in the reticulation circuit.   Salt loads

in other areas will, however, be reduced due to introduction of effluent treatment plants to improve

the quality of water reused.  An example is the effluent treatment plant at PMR.

Salt load contributions to the underground aquifers from seepage (estimated at around 4 t/d in SRK

Report 355484, 2006 – Reference 88) will be addressed through groundwater remediation plans, for

example the RBMR pilot project currently underway (refer to Section 5.2.1).

3 Non-point source reporting is still to be developed
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Figure 5-1: Conceptual site water and salt balance

Project number Figure No.
407707 5-1

ANGLO AMERICAN PLATINUM
Conceptual water and salt balance: average scenar io

Mining and Central
Support

Concentrators

WLT R

Waterval Smelter
and ACP

RBMR

PMR
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5.3 Waste
Waste minimisation is a component of the AMPLATS group strategy and the goal is to reduce

quantities of waste disposed of to landfill by recycling as much as possible at all operations.  All

wastes generated at the RPM Rustenburg operations are managed according to RPM’s Waste

Handling Procedure (RPMC-ALL-ENV-PRO-0036) based on the Regional Waste Management Plan

(Reference 42 and 67).  The procedure incorporates the principles of Integrated Waste Management

and includes the following:

 sorting of waste in designated areas;

 recycling of waste, such as used oil, grease and batteries, by reputable service providers;

 clean-up of historical waste that has accumulated across the mine;

 monitoring ground water at the RPM Rustenburg operations landfill site, which is no longer in
use.

5.3.1 Mine residue
Mine residue deposits (waste rock dumps, tailings dams and slag stockpile) are operated according

to a Code of Practice (SRK Report 349101/00, November 2006 – Reference 94), which was updated

for the entire mine in 2009 (Anglo Platinum, 2009 or SRK Report 349101, June 2009 – Reference

102).  The Code of Practice has been developed in accordance with DME Guidelines, Reference

Number 16/3/2/2-A1 issued by the Chief Inspector of Mines. The key objective is the protection of

the health and safety of any persons working at RPM Rustenburg operations residue deposits.  The

Code of Practice also deals with pollution potential and waste minimisation.

Waste rock

Information in this section has been sourced from SRK Report 341109/00, 2006 – Reference 94 and

SRK Report 319414/1, October 2003 – Reference 72).

There is a waste rock dump associated with each shaft at RPM Rustenburg Operations, except for

Bathopele shaft (waste rock separated underground and remains in situ) and Khomanani 2 shaft

which uses the waste rock dump at Khomanani 1 shaft.   Thembelani 2 shaft, currently under

construction, will also have a waste rock dump.  Assessment of pollution potential has included

geochemical investigations which have been undertaken on the waste rock at each shaft (SRK

Report 319414/1, October 2003 – Reference 72) and monitoring of waste rock dump seepage that

reports to surface on site.  The findings are discussed in Section 4.4.3. To manage the potential

pollution risk of leachate containing constituents such as calcium, potassium, magnesium, sodium,

nitrate and sulfate, in compliance with Regulation 704 and BPG G2, clean water diversions have

been installed at the shafts and catchment paddocks are planned at all the waste rock dumps (refer

to Table 5-6). Currently dirty water runoff from the waste rock dumps is contained at Bathopele

(collection trench transfers water to ACP pollution control dam) and Thembelani (catchment

paddocks) shafts.

In line with waste minimization principles, a dynamic balance between mining waste rock dumps for

reuse and dumping has been established.  Currently Bathopele, Khomanani, Siphumelele 2 and

Thembelani waste rock is being reprocessed for aggregate.  Exemption from Regulation 704 (5) is

provided in Table 3-2.   Faces for mining and dumping are alternated for operational safety reasons

and to keep the dump within the design footprint and outside of the 1:100 year floodline or 100 m of

the watercourse whichever is the greater.  Waste rock dumps in close proximity to the watercourses

and Regulation 704 (4a) recommendations/non-compliances are as follows:

 Thembelani 1 waste rock dump should not develop to the west to remain outside the 1:100-year
Klipfonteinspruit floodline;

 Siphumelele 1 waste rock dump should not develop to the west to remain clear of the
Paardekraalspruit 1:100 year floodline;
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 Khomanani 1 waste rock dump had previously encroached into the 1:100 year floodline of the
Klipgatspruit but remining has moved it back outside of the floodline.

The dumps have been classified according to the potential consequences of failure in terms of SABS

Code of Practice (SABS 0286:1998).  All the waste rock dumps with the exception of Waterval DMS

have a low safety classification (in terms of stability); Waterval classifies as medium (SRK Report

341109/00, 2006 – Reference 94) but is currently dormant.

To minimise the risk of failure at the waste rock dumps deposition is done at the angle of repose,

that is the angle at which the slopes naturally form and at which they are stable. Construction and

Operation reports for the waste rock dumps are not available but are to be prepared in the near

future.  The reports will include a detailed emergency procedure plan, a Safety Hazard Register and

Environmental Aspect Register.

  Tailings dams
The tailings dams at RPM Rustenburg operations are described in Table 5-3.

In addition to the Code of Practice, each tailings dam is operated and maintained according to an

Operating Manual.  These manuals are listed in the reference list in Appendix C (References 45, 63,

73, 74, 85, 86 and111).  The operating Manual for the Hoedspruit tailings dam (Reference 85 and

86) includes a detailed Emergency Procedure Plan, a Safety Hazard Register and Environmental

Aspect Register. The Codes of Practice and Operating Manual are updated as required based on

the risks identified in the routine tailings assessments, which includes assessment of pollution

potential and stability.

Assessment of pollution potential has included geochemical investigations which have been

undertaken for each tailings facility (SRK Report 319414/1, October 2003 – Reference 72) and

monitoring of tailings return water and surrounding natural water resources (surface and

groundwater).  The findings are discussed in Section 0, 4.2.4, 4.4.1 and 4.4.3. The seepage potential

of the tailings dams has been minimised by leaving the in-situ turf (clay) layer in place to retard as far

as possible the ingress of seepage emanating from the footprints, basins and near surrounds, i.e.

paddocks and solution trenches (SRK Report 294379/3 Revision 1, November 2009 Reference 111

and 313603, 2005 – Reference 62).

At the Paardekraal tailings dam complex the underlying turf varies from about one (1) m thick in its

natural form to 300 mm in thickness as a re-laid compacted layer in borrow pit areas where the

footprints of the consolidated impoundment and new return water dams occur (SRK Report

294379/3 Revision 1, November 2009). At Hoedspruit a minimum clay layer of 500 mm has been left

in situ (SRK Report 313603, 2005).

A permeability (k) value for the in-situ clay material equal to 1 x 10-9 m/s has been assumed and

seepage to groundwater is estimated as follows (SRK Report 294379/3 Revision 1, November

2009):

 Paardekraal Central Tailings Dam = 8,830 m3/month. (1.5% of average monthly disposal
volume)

 Paardekraal PK4 Tailings Dam = 4,047 m3/month. (0.86% of average monthly
disposal volume)

 Paardekraal PK5 Tailings Dam = 2,575 m3/month. (1.0% of average monthly disposal
volume)

However, depending on the in-situ conditions the permeability (k) value can be as high as 1x10-8 m/s

which will result in much higher seepage figures, but these are likely to only occur in isolated areas

based on SRK’s site experience. Two forms of seepage that require monitoring are (SRK 294379/3

Revision 1, November 2009):
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 Seepage collected in the under drains and discharged into the solution trench via the seepage
drain outfall pipes.

 Seepage emanating from the outer face of the tailings dams, either at the toe, on the slope or on
the step-ins. This also applies to the downstream slopes of the return water dams.  Seepage
from outer slopes/toe will be reported to management for attention e.g. installation of additional
drains.

In addition to seepage, aspects assessed in the routine tailings assessments and recent findings

include (SRK Report 219266/2010, August 2010 – Reference 116 and SRK Report 334064/2010,

August 2010 – Reference 117):

 Piezometer monitoring to assess tailings dam stability: no stability problems identified.

 Monthly drain flow volumes to identify any blockages or other potential problems: no problems
identified.

 Freeboard: complies except for Paardekraal PK4 and PK5: raising of the walls at Paardekraal
PK4 and PK5 has since been completed. Hoedspruit freeboard periodically does not comply
requiring improved management.  In the case of the AC Grové and Buttress tailings dams, the
legal requirements are also not being met but drains have been cut to resolve the stormwater
runoff from the dams.

 Deposition rate:  below design deposition at Paardekraal PK4 and PK5 but above at Paardekraal
Central.

 Vegetation status in rehabilitation of side slopes and tree screens: side slopes planted and no
trees planted as yet but Tamarisk has naturally seeded at Waterval tailings dam.

 Return water dam level measurement: the average water level in all four return water dams
(Paardekraal Phase 1/2, Paardekraal Phase 3 and Paardekraal PK4 and Klipgat), during the
monitoring period have been above the design operating level. This will require action by RPM.

In order to manage the risks and to maintain the risk profile within the acceptable limits,

management principles have been identified and are included in the Water Management Strategy in

Section 6.

Smelter waste
The Waterval smelter produces slag which is stored on the slag stockpile in the north-western part of

the complex.  Other discard from the smelter and concentrator area is also disposed on the slag

stockpile, which is privately owned by Blastrite and is therefore not inspected or maintained by RPM.

To the north of the Waterval concentrator between the concentrator complex and the Waterval

tailings complex, called the Revert area, revert material, namely recycled materials within the

Waterval Smelter, is dumped/stored at times when the Smelter is refurbished or cleaned (Clean

Stream, 2006 in 2010 Vol 2 – Reference 118 and 119).  These wastes fall under NEMWA.
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Table 5-11: Tailings Disposal Facilities

Tailings Dam Complex Tonnage
(ktpm)

Area
(ha)

Maximum
height (m)

Paardekraal (References 63, 64, 111, 116, 121 and 122): comprises three individual tailings dams namely the Paardekraal Central, Paardekraal PK4 and Paardekraal PK5 Tailings
Dams

A 450NB rubber lined steel pipeline (BP-line) is in place at Paardekraal tailings dam as an emergency standby pipeline.

Paardekraal Central Tailings Dam
• Consolidation of the Phase 1, 2 and tailings dams began in 2001 and the complex is now operated as a single dam.  Details of the

Phase 1, 2 and 3 dams are provided below.
• An elevated penstock decants water from the top of the tailings dam directly into Klipgat return water dam.
• Horizontal or vertical curtain drains have been installed at Phases 1 and 3 to control the phreatic surface thereby ensuring the stability

of the outer face of the tailings dam.
• Seepage trenches have been installed along the northern flank to manage seepage that has resulted due to blockages in the curtain

drains.  Rodding and jetting under high pressure has been implemented at all tailings dams to minimise blockages in future.
• The pool and wet beach areas on the Paardekraal Central tailings dam are still being well maintained in order to assist with the

suppression of dust.

520 336 Planned: 75
Current: 51

Paardekraal Phase 1 Tailings Dam
• Oldest impoundment in the Paardekraal tailings dam complex and was commissioned in 1980.
• Comprises the north-eastern section of the Paardekraal Central tailings dam.
• Designed with a spigot discharge ring main.
• A wide step has been constructed along the north eastern face to increase the stability of this face and decrease the risk associated

with flow failure thereby protecting the Khomanani 2 Shaft.
Paardekraal Phase 2 Tailings Dam
• Commissioned in 1986.
• Located on the western side of the Paardekraal Phase 1tailings dam or comprises the north-western section of the Paardekraal

Central tailings dam.
• Designed for cyclone deposition and later converted to a spigot discharge ring main construction.
Paardekraal Phase 3 Tailings Dam
• Commissioned in 1991.
• Located south of the Paardekraal Phase 1 and 2 tailings dams or comprises the southern section of the Paardekraal Central tailings

dam.
• Designed to be built using a spigot discharge ring main in conjunction with hydrocyclones, to form a free draining outer embankment.
Paardekraal PK4 Tailings Dam
• Commissioned in February 2007.
• Located to the west of the Paardekraal Central tailings dam.
• Forms part of the total Paardekraal tailings Dam complex.
• Vertical curtain drains are being installed as deposition progresses.

400 154 Planned: 51
Current: 10

Paardekraal PK5 Tailings Dam
• Commissioned in April 2008.
• Located to the east of the Paardekraal Central tailings dam.
• Forms part of the total Paardekraal tailings dam complex.
• Vertical curtain drains are being installed as deposition progresses.

200 98 Planned: 41
Current: 13
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Tailings Dam Complex Tonnage
(ktpm)

Area
(ha)

Maximum
height (m)

Waterval (Reference K)

Waterval East Tailings Dam
• Constructed during 1980 to assist with deposition of tailings from the Waterval Concentrator, thereby lowering deposition tonnage

onto the Waterval West Tailings Dam.
• This tailings dam is dormant but is used as a standby tailings dam for de-sludging operations at the Waterval complex pollution

control dams and 250 thickener.  The sludge is dried on the tailings dam and will form part of the proposed future remining of the
tailings dam.

na 62 Planned: 25
Current: 25

Waterval West Tailings Dam
• Has reached its design capacity and is currently dormant.
• Tailings material is used for backfill operations for the purpose of underground support for which exemption from Regulation 704 is

motivated in Table 3-2.

na 165 Planned: 38
Current: 38

Klipfontein (References 45, 65 and 116)

Klipfontein West Tailings Dam
• Decommissioned and re-mined. Remining entails transport of slurry to WLTR plant via a settling facility with tailings deposited on

Hoedspruit tailings dam and decanting into Hoedspruit return water dam.

na na na

Klipfontein Central Tailings Dam
• Decommissioned and being re-mined.

na 86 43

Klipfontein Infill Tailings Dam
• Decommissioned and being re-mined.

na 10 23

Klipfontein East Tailings Dam
• Decommissioned and being re-mined.

na 45 44

Klipfontein AC Grové Tailings Dam
• Decommissioned with re-mining to commence shortly (2011).

na 20 15

Klipfontein Buttress Dam
• Decommissioned with re-mining to commence shortly (2011).

na 7 13

Hoedspruit (References 62, 68, 86 and 117)

Hoedspruit Tailings Dam
• Commissioned in 2003.
• Footprint area of 598 ha
• Designed to cater for the deposition of re-processed tailings from the WLTR Plant until 2014, re-processed tailings material from other

local AMPLATS tailings storage facilities and for future tailings disposal requirements when the Paardekraal tailings dam complex
reaches its terminal height in 2027.

• Currently processes approximately 540 000 tonnes of re-mined platinum tailings from the Klipfontein tailings dam complex per month.
This material is a mixture of Merensky, UG2 and slag tailings.

• Situated north of Siphumelele 2 shaft within the Hoedspruit 1:100 flood line.  Exemption from Regulation 704 is motivated in Table
3-2.

• The decant towers have been sized to remove the 1:100 year one hour storm from the tailings dam within ten days.
• Dirty water collection systems and clean water diversion berms are in place.  Clean water diversion includes clean runoff from

Siphumelele shaft area.
• Operated at a level to contain a minimum of two days operational storage but a maximum of four days’ storage (105 000 m3), which

will still allow for the 1:50 year storage capacity.

450 259 Planned: 46
Current: 25
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na: not applicable as deposition has stopped / tailings dam is decommissioned / re-mining taking place.
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5.3.2 Industrial waste management
Industrial waste is managed in terms of NEMWA in accordance with the principles of re-use, reduce

or re-cycle.  This waste is included in the IWWMP due to the potential of such waste to contaminate

water resources.   The requirement for waste licences is being assessed for the applicable

operations and facilities.

All industrial waste is transferred to the central salvage yard from where it is sorted, recycled, sold as

scrap or disposed of at a registered landfill site (ATD, 2006).  Industrial waste includes used oil,

tyres, rags, scrap metal and general workshop waste.  The waste is sorted into the following broad

categories:

 general waste;

 salvageable scrap;

 high value equipment and material;

 refurbishable equipment;

 wood;

 hazardous waste.

All hazardous waste is disposed of at a licensed hazardous waste disposal facility (Holfontein).

Hazardous waste includes any materials containing or contaminated with diesel, petrol, lubricating

oils and greases, bulk emulsions and chemicals used in sewage treatment. Waste removal is done

on a daily basis.

5.3.3 Domestic waste
There is no permitted waste disposal facility within the mine lease area. Historically domestic waste

was disposed of on a controlled waste disposal site adjacent to the Siphumelele 2 shaft (AMPLATS

Rustenburg operations landfill site).  Currently the domestic waste is disposed of at the Rustenburg

Municipality landfill site.

The Rustenburg Municipality has obtained approval to develop and operate a waste site at the old

Waterval open pit workings to replace the current landfill site which has reached the end of its useful

life.

5.4 Operational Management

5.4.1 Organisational Structure
Figure 5-2 represents the organisational structure that will implement the management plan set out

in Section 6.
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Figure 5-2: RPM Rustenburg operations water and waste management organisational
structure
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5.4.2 Resources and competencies
The business units within the respective business divisions have their own environmental

management systems (EMS) that are underpinned by RCS’s EMS.  The respective EMS conform to

ISO14001 requirements and are supported by the IRM.Net database software that enables online

access to all information pertaining to the EMS, such as, procedures, records of incidents,

communication, training etc.  Each business unit obtains separate ISO 14001 certification and

maintains its own EMS.

An overview of the EMS is provided in Table 6-1.  Each business unit has documented procedures

for the aspects covered in Table 6-1.   The procedures are regularly updated and referenced in the

IRM.Net database.

The RCS offers an environmental service to the business divisions under Anglo Platinum’s

Rustenburg operations.  The main services offered include:

 an environmental monitoring service;

 auditing service;

 stakeholder engagement service.

Environmental issues on site are handled by the Regional Environmental Manager, who is assisted

by consultants where necessary.  In addition, each head of the respective units within the two

business divisions is responsible for environmental issues within their operations.   The list of

consultants involved in water management on the mine is presented in Table 5-12.

Table 5-12: Consultants involved in water management on the mine

Consultant Contact person Contact number Area
Clean Stream Environmental
Services

Ryno Erdmann 082 493 7885 Surface and groundwater
water quality monitoring,
biomonitoring and toxicity
testing

Groundwater Complete Gerhard Steenekamp 084 409 1429 Groundwater Modelling

SRK Consulting Peter Shepherd 082 600 5893 Water management and
water balance

Fraser Alexander Tailings Nick Grobler 082 376 1733 Tailings complex operator

5.4.3 Education and Training
Skills development in Anglo Platinum takes place at the Anglo Platinum Development Centre (ADC)

in Rustenburg, as well as at each operation. The centre offers a wide range of training courses to

employees across the Company and employs development practitioners and training staff. ADC has

retained its ISO 9001 listing and remains one of the few accredited training providers in the mining

industry (Anglo Platinum, 2009). The RPM Rustenburg operations provides the requisite training as

described below.  In addition all employees are educated on and made aware of environmental

issues (refer to Section 5.4.5).

 Training in respect of environmental aspects, legal requirements, etc. is included in induction,
SHEQ training, and SHEQ refresher training. These are all compulsory training items.

 Personnel with functions that have the potential to impact on the environment are adequately
trained and are aware of, and understand the AMPLATS SHE policy and relevant business unit
SHE policy, in order to meet the Company’s environmental obligations.

 Mining training for un-skilled and semi-skilled labour is provided in the underground Training
Centre established at Siphumelele 2 shaft.

 Records of such training are kept.

 All staff re-do induction training after taking leave.
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5.4.4 Communication
External communication
Communication with interested and affected parties (IAPs) including the surrounding communities

and the authorities is an ongoing process at the RPM Rustenburg operations in accordance with the

Communication, Consultation and Involvement Procedure (RPMC-ALL-SHER-PRO-0008) or

business unit specific procedures, for example RBMR Communication Procedure PM/SAF/22.

Engagement with the surrounding communities and authorities involves:

 The interested and affected party (IAP) register and environmental communication structure and
procedure are kept updated in the IRM.Net database.

 Communication with IAP’s is maintained via two public meetings per year or on a project or issue
basis as required.

 Communication with the authorities is maintained through meetings as required and
correspondence, including emails, letters and reports.

 Complaints from surrounding IAP’s, actions and follow up are registered in the IRM.Net
database.

 Stakeholder reports are updated in the IRM.Net database.

The objective of the engagement is to build positive relations with the authorities and communities

and understand community perceptions, expectations and concerns. All stakeholder events are

recorded and relevant actions managed through the EMS.

Internal communication
Internal Communication of environmental issues may be done through the following:

 meetings, for example SHE and EMS meetings held as required and the bimonthly water
meeting;

 document distribution in the form of memos, newsletters, reports, notice boards etc.;

 correspondence via telephone and email;

 induction training.

In addition employees can communicate to senior management through reporting lines or by using

complaint forms and incident forms to improve communication.

Recording of incidents
Incidents are recorded on the IRM.Net system.  An incident level is allocated based on the

significance of the incident – for water related issues the pollution potential and or disruption of

supply informs the incident level. The IRM.Net system is set up to record the incident and initiate the

response and actions process which includes the following:

 Details of responsible persons;

 Details of external stakeholders who may be required to respond or be affected by the incident,
including authorities, emergency/clean up services, community representatives and other
relevant individuals;

 Contacting the appropriate parties and keeping them up to date: RPM Rustenburg operations
must notify DWA within 24 hours of the occurrence or potential occurrence of any potentially
polluting (Level 2) incident;

 Tracking the corrective actions implemented from initial reporting to closeout (satisfactory
implementation of actions to address the complaint).

RPM Rustenburg operations has an Emergency Preparedness and Response Procedure for

handling any emergency incidents and preventing and mitigating the environmental impacts that may

be associated with them.  An Emergency Preparedness and Response Procedure is a legal

requirement in terms of Section 51(b) iii of Regulation 527 under the MPRDA and Section 4.4.7 of

ISO 14001:2004.  The Procedure includes the reporting of all incidents on IRM.Net followed by
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reporting of any potentially polluting (Level 2) water related incidents to DWA within 24 hours and

implementation of appropriate measures.

Handling of complaints
All complaints received (verbal and written) are recorded in the complaints register by the

environmental co-ordinator at each business unit.  The complaint is captured as a stakeholder event

on IRM.Net and an action is initiated to address the complaint.  The environmental co-ordinator will

track the complaint to closeout.

Environmental Impact Register
An Aspects and Impact Register is maintained in terms of ISO 140001 through IRM.Net.  The

biannual review of the register is submitted to the Department of Mineral Resources (DMR) with the

EMPR audit report.

Auditing and Reporting
A biennial in-house audit of the EMPR and Amendments is conducted and the audit report is

submitted to DMR.  Legal reviews and water management audits have also been conducted in the

past to facilitate compliance with the EMPR, pending WUL and other legal requirements, such as,

Regulation 704.

5.4.5 Awareness raising
RPM Rustenburg operations continuously raises environmental awareness, including the need for

water conservation/water demand management (WC/WDM), amongst its employees, contract

workers and stakeholders in accordance with an Environmental Awareness Plan and the approved

procedure (RPMC–ALL-SHER-PRO-0006). Over and above general environmental awareness, all

employees, contractors and directors are made aware of company policies and standards as well as

environmental obligations directly related to their job.  It is every employee's and contractor’s

responsibility to comply with the policies and standards relating to their work and to seek assistance

from a manager or supervisor, RPM’s legal adviser, or other source of advice listed if they do not

fully understand their legal or company obligations or the application thereof.

Environmental awareness is raised through:

 internal and external communication;

 meetings;

 handling of complaints;

 training.

5.5 Monitoring and control
Sampling of surface water and groundwater is done by an external company that has been

appointed to provide this service.  The current program is in accordance with BPG G3 and the

objectives are as follows (Clean Stream 2009-2010):

 To monitor process water, discharges, effluents and receiving water (surface and ground) up-
and downstream/downgradient from potential impacts to identify, quantify and highlight impacts
caused by the RPM Rustenburg operations business units and other non-mining related impacts.

 To determine the extent of groundwater pollution plumes.

 To determine the fitness for use of water for potential downstream/downgradient users.

 To inform the mine water management strategy, which is reliant on the implementation of a well
designed and maintained monitoring program and database.



SRK Consulting: Project No: 407707 Rustenburg Operations IWWMP Page 111

BURJ RPM IWWMP f inal.docx June 2011

 Measuring of compliance against the existing Exemption Permits issued to the RPM Rustenburg
operations under the now repealed Water Act, 1956 (Act 56 of 1956) until the WUL is issued
under Chapter 4 of the NWA.

The monitoring program is a dynamic system that changes as the mine and the mine water

management system change. Recommendations are made as part of the annual report pertaining to

such changes.  The Annual Report is submitted to DWA and serves as written notification with

regard to monitoring point amendments as will be required by the WUL.  The monitoring points are

presented in the layout in Appendix 6 and are described in the remainder of this section. The

constituents monitored include pH, EC/TDS, major cations and anions and trace heavy metals.

5.5.1 Surface and process water monitoring
The water quality monitoring points are presented in Table 5-13. Monitoring is done either monthly or

quarterly as indicated in the tables.

Table 5-13: Surface water monitoring points (natural water and process water)

Business
Unit

Site
Name

Y co-ord X co-ord Site description

Monthly monitoring points
Mining

Bathopele Mine K095 -25.69085 27.30651 Waterval East decline settling dam

K096 -25.68852 27.30213 Waterval Central portal settling dam

Khomanani
Mine K114 -25.66514 27.33104

Klipgatspruit: Frank 1 Shaft effluent but upstream of Frank
Concentrator at storm water discharge

K115 -25.66275 27.32736
Downstream from Frank concentrator stormwater
discharge

K120 -25.63694 27.34536
Paardekraalspruit - upstream of Frank 2 shaft,
downstream of Rustenburg sewage works

K121 -25.63076 27.3319 Paardekraal Spruit - upstream of Phase 1 dam,
downstream of Frank 2 shaft

K136 -25.65959 27.3242 Downstream of Entabeni Hostel at Frank Shaft

K139 -25.63709 27.33893 Frank 2 excess water dam

K140 -25.63718 27.33854 Frank 2 stormwater trench

K173 -25.65828 27.33203 Flow from Zakele towards Entabeni hostel and Frank shaft

Khuseleka Mine K142 -25.62367 27.26219 Waste rock dump at Townlands

K144 -25.5999 27.21541 Boschfontein Settling Pond

K145 -25.59998 27.21164 Boschfontein waste rock dump

K156 -25.60943 27.22084 Boschfontein west pollution control dam

K166 -25.59996 27.21372 Boschfontein oil trap

Siphumelele
Mine

K077 -25.65009 27.37849
Refrigerator plant outflow

K100 -25.66394 27.37581 Turffontein excess water dam overflow

K104 -25.69475 27.43176 Brakspruit at lease boundary

K119 -25.64355 27.35533 Paardekraalspruit - upstream of Rustenburg sewage
works

K130 -25.68822 27.37326 Discharge from Bleskop excess water dam at culvert on
road to Marikana

K137 -25.66398 27.37516 Discharge from excess water dam at Turffontein Shaft

K138 -25.65143 27.38089 Fridge Plant Evaporation Dam

K157 -25.6869 27.41175 Brakspruit oil separator

K164 -25.68084 27.41405 Brakspruit excess water - Hoedspruit trench pipeline

K165 -25.68799 27.42011 Seepage from Brakspruit waste rock dump
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Business
Unit

Site
Name

Y co-ord X co-ord Site description

Thembelani
Mine

K037 -25.65164 27.2915 Naude Dam (demolished)

K038 -25.64958 27.29055 Paardekraal Angling Dam

K057 -25.64892 27.29192 Seepage from Naude Dam

K082 -25.60986 27.30581 Paardekraalspruit at tar road to Boitekong

K101 -25.62759 27.3199 Paardekraalspruit - downstream of Paardekraal Phase 1
return water dam

K129 -25.65283 27.29717 Paardekraal Shaft excess dam overflow towards Naude
Dam

K171 -25.64772 27.29179 Hex River downstream of Klipfontein confluence

K178 -25.61324 27.30614 Paardekraal 2 shaft stormwater dam

K179 -25.61386 27.30619 Paardekraal 2 shaft Underground RWD

K182 -25.65374 27.29673 Paardekraal Shaft excess dam overflow into Naude Dam

Process
Concentrators K034 -25.65159 27.31698 Klipgat return water dam overflow

K035 -25.65237 27.32067 Klipgat return water dam northwest of Waterval tailings

K036 -25.65843 27.32103 Klipgatspruit before confluence Waterval tailings dam 7-
stream

K039 -25.63327 27.29054 Hex River on bridge between Klipfonteinspruit and
Klipgatspruit

K046 -25.63939 27.30381 Paardekraal Phase 3 return water dam

K048 -25.62879 27.32032 Paardekraal Phase 1 return water dam

K061 -25.66649 27.29824 Weir downstream of UG2 concentrator on Klipfonteinspruit

K079 -25.63212 27.29527 Klipgatspruit before Hex River

K080A -25.65803 27.29663 Klipfonteinspruit upstream of Naude Dam

K083 -25.70028 27.36886 Pond below TEMSO and engineering workshop

K107N -25.66565 27.33068
Paardekraal Tailings cut-off trench towards Klipgat return
water dam

K107S -25.67243 27.328 Stormwater discharge from Frank concentrator

K108 -25.63936 27.30363 Overflow from Paardekraal Phase 3 return water dam

K109 -25.62862 27.32039 Overflow from Paardekraal Phase 1 return water dam

K112 -25.67543 27.31306 Klipfonteinspruit downstream of UG2 concentrator

K113 -25.62192 27.28945 Hex River downstream of Dorpspruit confluence

K133 -25.67539 27.31568 UG2 concentrator pollution control dam

K134 -25.67583 27.31577 UG2 concentrator pollution control dam overflow

K135 -25.67822 27.31203 UG2 DMS dump sump

K170 -25.62834 27.29215 Hex River between points K113 and K039

K176 -25.62 27.29479 Paardekraal Phase 4 return water dam

K177 -25.61953 27.29496 Paardekraal Phase 4 -return water dam

K180 -25.62022 27.30058 Overflow of Phase 4 return water dam

WLTR K103 -25.67129 27.43127 Hoedspruit at border of lease area

K105 -25.70372 27.38312 Klipfontein return water dam

K106 -25.70344 27.38536 Klipfontein return water dam overflow

K110 -25.69908 27.36974 Klipfonteinspruit downstream of Klipfontein concentrator

K125 -25.67201 27.42681 Hoedspruit return water dam

K126 -25.67295 27.42747 WLTR: bypass trench

Waterval
complex

K025 -25.67806 27.32706 Intersection between electric pylons & compressor air pipe
between RBMR and lab. Storm water canal from ACP.

K032 -25.67655 27.31709 Klipfonteinspruit downstream of Waterval smelter

K063 -25.67728 27.3224
Stormwater discharge from Waterval smelter and
concentrator at concrete sump opposite main pollution
dams at smelter gate
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Business
Unit

Site
Name

Y co-ord X co-ord Site description

K098 -25.67709 27.32555 ACP pollution control Dam

K167 -25.67106 27.31033
Cut-off trench north of Waterval concentrator just before
discharge

K168 -25.67312 27.32476 Cut off trench north of Waterval Smelter reverts area

K169 -25.67835 27.32898 Trench from PF Retief laboratory

RBMR K012 -25.68096 27.34029 Klipfonteinspruit between PMR and RBMR on old road to
magazine

K013 -25.68152 27.33435 Culvert ditch going to Klipfonteinspruit halfway between
PMR bridge and Waterval bridge parallel to old railway

K014 -25.6795 27.33434
Intersection of Klipfonteinspruit and rail line bridge (south
side)

K015 -25.68036 27.33484
150 metres up from intersection of Klipfonteinspruit and
rail line

K023 -25.67855 27.33039 Klipfonteinspruit at base of RBMR dump

K024 -25.68091 27.32634 Outflow of RBMR Dam 3 stormwater dam

K028 -25.67849 27.32638 Klipfonteinspruit after confluence of RBMR west ditch
system at Waterval smelter bridge

K044 -25.68087 27.32612 In trench to the west of the RBMR triangular dam

K060 -25.68785 27.32759 South of RBMR on dirt road next to concentrator dams

K062 -25.68015 27.32625 Overflow RBMR stormwater dam 3B

PMR K008 -25.69061 27.35275 Klipspruit at PMR Bridge

K009 -25.68893 27.35098 PMR East rain water dam overflow

K010 -25.68844 27.35057 Klipfontein Spruit, downstream of K009

K011 -25.69056 27.35177 Discharge at PMR culvert at PMR bridge

K080 -25.68759 27.34887 Effluent and stormwater discharge west of PMR

K099 -25.68691 27.34901 Klipfonteinspruit downstream of PMR

Support: natural surface water and treated sewage effluent
K007 -25.69277 27.35723 Klipfontein Dam

K041 -25.60837 27.28882 Hex River between Klipgatspruit and Paardekraalspruit

K052 -25.67654 27.27792 Hex River at road to Rustenburg

K053 -25.65703 27.28729 Hex River on road to Naude Dam

K058 -25.69475 27.3684 Culvert on east side of tar road above Klipfontein Road

K067 -25.6531 27.28454 Municipal sewerage effluent

K081 -25.58525 27.30461 Hex River before Bospoort Dam

K088 -25.69581 27.30699 Hex River - upstream Waterval mine

K111 -25.62339 27.28737 Dorpspruit before Hex River confluence

K116 -25.65227 27.28462
Downstream of Rustenburg sewage works - before
Paardekraal Angling Dam

K117 -25.61404 27.25313 Townlands sewage works maturation pond overflow

K118 -25.59225 27.29892 Hex River downstream of Paardekraalspruit confluence

K122 -25.68454 27.28604 Hex River - downstream Waterval Mine

K132 -25.68143 27.3251
Purified sewage effluent from Waterval sewage works
(discontinued moved to K183)

K183 -25.68144 27.32431 Waterval sewage works effluent

K184 -25.63882 27.34768 Thekwane sewage works effluent/overflow at K119

Quarterly monitoring points
Mining

Bathopele Mine K127 -25.68827 27.2987 Waterval Mine central vent shaft discharge

K153 -25.68881 27.30488 Waterval shaft diesel loading bay

K154 -25.68876 27.30437 Waterval shaft Atlas Copco workshop
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Business
Unit

Site
Name

Y co-ord X co-ord Site description

Khomanani
Mine

K064 -25.63841 27.3351 Excess from Frank 2 shaft into Paardekraal Phase 1 return
water dam trench

K071 -25.6611 27.333 Frank 1 shaft process water dam

K147 -25.66098 27.33151 Frank 1 oil trap at rock winder bank

K148 -25.66031 27.33061 Frank 1 oil trap at workshop

K149 -25.63793 27.33991 Frank 2 oil trap at bank area/ northern sump

Khuseleka
Mine

K040 -25.63119 27.26511 Dorpspruit downstream of prison dam

K068 -25.5997 27.21425 Boschfontein Shaft process water dam

K069 -25.62418 27.25992 Townlands shaft process water dam

K090 -25.63162 27.25892 Prison Dam

K150 -25.62554 27.25758 Townlands oil trap at workshop

K151 -25.62549 27.25965 Townlands oil trap at waste separation bays

K152 -25.59988 27.2143 Boschfontein oil trap at waste separation bays

Siphumelele
Mine

K055 -25.65853 27.37191 Turffontein waste rock dump seepage below crusher at tar
road

K073 -25.68682 27.37508 Bleskop shaft process water dam

K074 -25.66397 27.37797 Turffontein Shaft process water dam

Thembelani
Mine

K070 -25.65195 27.29958
Paardekraal shaft process water dam

Process
Concentrators

K045 -25.6312 27.32081
Inflow from tailings dam into Paardekraal Phase 3 return
water dam

K047 -25.63792 27.30488 Inflow to Paardekraal Phase 1 return water dam

K181 -25.61815 27.29828 Paardekraal Phase 4 return water dam inflow

WLTR K002 -25.70476 27.39051 Eastern inflow into Klipfontein return water dam

K123 -25.70488 27.38374 Klipfontein return water dam: western inflow

K124 -25.68647 27.39956 WLTR plant pollution control dam

Waterval
complex

K033 -25.67058 27.3195 250 Thickener at Waterval Smelter and concentrator

K086 -25.67563 27.32051 Waterval complex: Pollution control dam

RBMR K059 -25.68543 27.3306 Culvert at railway entry to RBMR

Support
K050 -25.56244 27.34772 Bospoort Dam

K078 -25.59389 27.29828 Paardekraalspruit before Hex River

K091 -25.64746 27.25345 Prison Stream No. 1: Dorpspruit upstream Prison dam

K092 -25.63868 27.2445
Prison Stream No. 2: Industrial stream upstream Prison
Dam

K093 -25.62517 27.23013 Stream No. 1 on Boschfontein Road

K094 -25.61982 27.22528 Stream No. 2 on Boschfontein road

K146 -25.61404 27.25313
Sump at Townlands sewage works (Townlands,
Boschfontein excess water and final effluent from
Townlands sewage works)

Over and above the routine monitoring, a site specific monitoring protocol has been developed for

PMR to ensure compliance with the requirements of the PMR water permit (SRK Report 384603,

2007 – Reference 100).  The protocol includes:

 Implementation of continuous monitoring at the northwest sump and the Klipfonteinspruit
between Dam 3 and the Klipfonteinspruit for flow and EC. A project plan was submitted to DWA
in April 2011 to implement continuous monitoring at the storm water discharge points. The
project should be completed by end of 2011 depending on the availability of funds.

 Data from the abovementioned continuous monitoring points will be electronically downloaded
on a monthly basis into the existing continuous monitoring database.
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 Inspection of the continuous monitoring equipment must be undertaken at least once a month to
ensure that the instruments are in good working order.

 The continuous monitoring equipment must be serviced at least once a year.

 Monitoring of the Klipfonteinspruit in the vicinity of PMR must be carried out as per the approved
site monitoring schedule (refer to Table 5-13).

 A sample must be taken during each and every discharge from PMR, and a record must be kept
of the flow rate of the water entering the Klipfonteinspruit as well as the duration of the flow.

 In the interim until the continuous flow meters are in place, to estimate the volume of discharge
the depth of flow through the spillway should be measured every hour. The volume of water
discharged can be estimated from the equation Discharge (m³/s) = 1.5 x length of spillway (m) x
(average height) 3/2.

 The sample taken during discharge events must be done according to the approved monitoring
protocol.

 The dams inside PMR must be sampled on a monthly basis.

 Discharge from PMR as well as the Klipfonteinspruit up and downstream of PMR must be
analysed in term of the permit conditions.

 The following variables must be analysed in terms of permit conditions.

pH

Electrical Conductivity in mS/m

Nitrate (as N) in mg/l

Sulfate (as SO4) in mg/l

Sodium (as SAR).

 In addition to the analyses required as per the permit a full chemical suite of analysis (trace
heavy metals, anions and cations) should be undertaken as per the approved RPM monitoring
schedule.

5.5.2 Groundwater
The groundwater monitoring points are presented in Table 5-14.  A total of 131 monitoring boreholes

form part of the monitoring program. Monitoring does not occur at all of the monitoring boreholes on

a quarterly basis due to several reasons including the boreholes being blocked, demolished,

inaccessible or due to inaccurate coordinates.

RPM is in the process of auditing groundwater monitoring localities and implementing additional

boreholes to address the above reasons for irregular monitoring at some boreholes and the

recommendations for additional monitoring boreholes in close vicinity to the Waterval smelter slag

stockpile to obtain a more representative picture of the groundwater quality in this area (SRK Report

388864, March 2010 – Reference 114) and additional monitoring boreholes in the vicinity of

Paardekraal tailing dam as requested by DWA.

Table 5-14: Groundwater monitoring points

Business Unit Site Name Y co-ord X co-ord Site description
Mining

Bathopele EM10 -25.68414 27.34577 Waterval Central Deep downstream

Mine EM11 -25.68465 27.34798 Downstream south  of Waterval Central
Deep's waste rock dumps

GW09 -25.68304 27.29218 Downstream of Waterval opencast area
towards Hex River

GW10 -25.69107 27.30548 Downstream southwest of Waterval shaft
towards Hex River

GW45 -25.69122 27.29943
Downstream southwest of Waterval shaft
towards Hex River

NB35 -25.68807 27.29856
Downstream southwest of Waterval shaft
towards Hex River
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Business Unit Site Name Y co-ord X co-ord Site description

NB36 -25.69028 27.30260 Downstream southwest of Waterval shaft
towards Hex River

WV BH01 -25.67711 27.27711 Waterval Borehole 01

WV BH05 -25.67955 27.27908 Waterval Borehole 05

WV BH06 -25.68236 27.28419 Waterval Borehole 06

WV BH07 -25.67867 27.28431 Waterval Borehole 07

Bathopele and
Support NB55 -25.67781 27.35232

Upstream North control for salvage yard
and Waterval Central Deeps shaft

NB56 -25.68041 27.35219
Downstream south of salvage yard and
Waterval Central Deeps shaft

NB57 -25.68071 27.34973
Downstream south of salvage yard and
Waterval Central Deeps shaft

Khomanani NB25 -25.63410 27.33727 Downstream north of Frank 2 Shaft

Mine NB26 -25.63394 27.33982 Downstream north of Frank 2 Shaft

NB27 -25.63558 27.34257 Downstream north of Frank 2 Shaft

NB31 -25.66384 27.33321 Downstream south of Frank Shaft towards
Paardekraalspruit

NB07 -25.66202 27.32229 Downstream southwest of Frank Shaft
towards Paardekraalspruit

NB30 -25.65913 27.33379 Upstream control north of Frank Shaft

NB24 -25.63906 27.34174 Upstream control south of Frank 2 shaft

Khuseleka BFU340 -25.59402 27.21149 Boschfontein shaft borehole

Mine BF1 -25.60153 27.21588 Boschfontein shaft southeast downstream

NB37 -25.62104 27.26056 Townlands shaft south downstream

NB38 -25.62337 27.26252 Townlands shaft north upstream control

NB39 -25.62642 27.25934 Townlands shaft south downstream

NB40 -25.62492 27.26192 Townlands shaft south downstream

NB45 -25.60217 27.20893 Boschfontein shaft west upstream control

NB46 -25.59505 27.21780 Boschfontein shaft northeast downstream

TL1 -25.62902 27.26153 Townlands shaft south downstream

Siphumelele Mine BS1 -25.68633 27.42009 Downstream northeast of Brakspruit Shaft

GW25 -25.69066 27.37271 Downstream southwest of Bleskop Shaft

GW32 -25.66117 27.37388 Control west of Turffontein Shaft from
Thekwane village

GW33 -25.68419 27.41738 Downstream north of Brakspruit Shaft

GW34 -25.68370 27.41362 Downstream north of Brakspruit Shaft

NB16 -25.69057 27.41795 Downstream south of Brakspruit shaft

NB17 -25.69132 27.42395 Downstream southeast of Brakspruit Shaft

NB18 -25.69125 27.41010
Upstream control southwest of Brakspruit
shaft

NB19 -25.68270 27.42061 Downstream northeast of Brakspruit shaft

NB23 -25.65718 27.37251 Downstream west of Turffontein Shaft

NB28 -25.68549 27.37834
Upstream northeast control for Bleskop
Shaft

NB29 -25.68912 27.36950 Downstream southwest of Bleskop shaft

RPM08 -25.66006 27.37329 Downstream west of Turffontein shaft

RPM09 -25.66017 27.37292 Downstream west of Turffontein shaft

RPM13 -25.68901 27.37428 Downstream southwest of Bleskop shaft

TF1 -25.66334 27.37337 Downstream west of Turffontein shaft

Thembelani Mine
GW22 -25.65437 27.29459

Downgradient southwest of Paardekraal
shaft towards Hex River

NB13 -25.69624 27.36876 Old NB15A

NB32 -25.65038 27.30391
Downgradient Paardekraal shaft towards
Klipgatspruit
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Business Unit Site Name Y co-ord X co-ord Site description

NB33 -25.64964 27.29324 Downgradient northwest of Paardekraal
shaft towards Hex River

NB33B -25.64964 27.29324 Downgradient northwest of Paardekraal
shaft towards Hex River

PK1 -25.65386 27.29619 Downgradient northwest of Paardekraal
shaft towards Hex River

Process
Concentrators

EM01 -25.67577 27.31533
Downstream south of Waterval tailings
dam towards Klipfonteinspruit

EM02 -25.67398 27.31227
Downstream south of Waterval tailings
dam towards Klipfonteinspruit

EM05 -25.66836 27.30030
Downstream southwest of Waterval
tailings dam towards Klipfonteinspruit

EM16 -25.66215 27.32530 Downstream north of Waterval tailings
towards Paardekraalspruit

EM24 -25.63230 27.33354 Upstream control for Paardekraal return
water dams

EM25 -25.64621 27.33369 Upstream control southwest of
Paardekraal tailings dams

EM53 -25.62712 27.31944 Downstream Paardekraal tailings dams

EMX -25.65621 27.30817
Downstream north of Waterval tailings
dam towards Paardekraalspruit

GW26 -25.70779 27.36931
Upstream south control for Klipfontein
concentrator

H19A -25.65239 27.31235
Downstream of Paardekraal return water
dam

NB05 -25.66836 27.30201
Downstream southwest of Waterval
tailings dam towards Klipfonteinspruit

NB06 -25.67040 27.31072
Downstream south of Waterval tailings
dam towards Klipfonteinspruit

NB08 -25.62423 27.31527
Downgradient Paardekraal tailings dam
next to Paardekraalspruit

NB09 -25.64282 27.30587
Paardekraal tailings dam downstream
southwest towards Klipgatspruit

NB10 -25.63687 27.30344
Paardekraal tailings dam downstream
southwest towards Klipgatspruit

NB11 -25.64960 27.31405 Downstream north of Waterval tailings
towards Paardekraalspruit

NB12 -25.69790 27.36766 Downstream north of Klipfontein
concentrator

NB12A -25.69912 27.36765 Klipfontein concentrator and tailings dam

NB14 -25.70456 27.37004
Downstream north of Klipfontein
concentrator

NB47 -25.66610 27.33175
Downstream north of Frank concentrator
towards Paardekraalspruit

PD04 -25.62110 27.29439
Paardekraal tailings dam downstream
west towards Hex River

PD05 -25.62122 27.30656
Paardekraal tailings dam downstream
northeast towards Paardekraalspruit

RPM02 -25.66059 27.30500
Downstream west of Waterval tailings
dam on dyke

S367 -25.66381 27.29899 To the west of Waterval tailings dam

S419 -25.67064 27.33311 Downstream east of Frank concentrator
towards settlement

Concentrator and
Smelter

NB48 -25.67229 27.32999 Downstream south of Frank concentrator -
Waterval smelter control

NB58 -25.66558 27.37944 Between Frank concentrator and Waterval
smelter

Waterval complex D021 -25.67763 27.32548 Downstream south of Waterval smelter
towards Klipfonteinspruit

D160 -25.68066 27.33514 Upstream control for ACP

GW01 -25.68029 27.28732
Downstream of Waterval opencast area
towards Hex River
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Business Unit Site Name Y co-ord X co-ord Site description

NB01 -25.67108 27.31604 Downstream south of Waterval tailings
dam towards Klipfonteinspruit

NB02 -25.67465 27.31385 Downstream south of Waterval tailings
dam towards Klipfonteinspruit

NB03 -25.67739 27.32649 Downstream south of ACP

S051 -25.67868 27.32881 Downstream south of ACP

S140 -25.67316 27.32478 Downstream south of Waterval tailings
dam - control towards Waterval smelter

S400 -25.67468 27.32452 Downstream South of Waterval smelter
towards Klipfonteinspruit

S407 -25.67722 27.32126 Downstream south of Waterval complex
towards Klipfonteinspruit

WLTR EM54 -25.70452 27.37425 Downstream north of Klipfontein tailings
dam

NB15 -25.67058 27.43295 Downstream of Hoedspruit return water
dam

NB20 -25.68614 27.40075 Downstream northeast of WLTR

NB21 -25.68320 27.40243 Downstream northeast of WLTR

RPM11 -25.70044 27.37393 Downstream north of Klipfontein tailings
dam

RPM12 -25.70253 27.38216 Downstream north of Klipfontein tailings
dam

SRK 02 -25.67340 27.42017 Downstream of Hoedspruit tailings dam

SRK 04 -25.66152 27.41771 Downstream of Hoedspruit tailings dam

SRK 07 -25.67161 27.42765 Downstream of Hoedspruit return water
dam

SRK 08 -25.66882 27.42074 Downstream of Hoedspruit tailings dam

SRK 10 -25.66164 27.43241 Downstream of Hoedspruit tailings dam

WLTR 1L -25.68126 27.40487 Downstream northeast of WLTR

WLTR and Support NB20A -25.68832 27.39391 Downstream east of landfill site and
upstream control for WLTR

WLTR / Lonmin RPM HD1 -25.67352 27.42886 Hoedspruit tailings dam /Lonmin

RPM HD2 -25.67287 27.43027 Hoedspruit tailings dam /Lonmin

RPM HD3 -25.67277 27.43175 Hoedspruit tailings dam /Lonmin

RPM HD4 -25.67316 27.43174 Hoedspruit tailings dam /Lonmin

RBMR
BMRWWTW -25.68039 27.32525

Downstream northwest of RBMR towards
Klipfonteinspruit

NB50 -25.68819 27.32040 Upstream RBMR

NB52 -25.68972 27.33420 Upstream south control for sodium sulfate
solution (SSS)effluent dams area

S011 -25.68154 27.32593 Downstream northwest of RBMR towards
Klipfonteinspruit

S120 -25.68438 27.33263 Downstream north of SSS effluent dams

S160 -25.67978 27.33249
Downstream north of RBMR North dump
towards Klipfonteinspruit

S230 -25.68554 27.33534 Downstream north of effluent dams

S379 -25.68463 27.33253 Upstream south of effluent dams

S384 -25.67915 27.32815
Downstream north of RBMR towards
Klipfonteinspruit

S386 -25.67784 27.33051
Downstream north of RBMR towards
Klipfonteinspruit

S388 -25.68029 27.33437
Upstream control south of North dump
towards Klipfonteinspruit

S389 -25.68221 27.33268
Upstream control south of  North Dump
towards KF spruit

S392 -25.68196 27.33400 Downstream north of effluent dams

S403 -25.68305 27.33727 Downstream north of effluent dams

S409 -25.67910 27.32799
Downstream north of RBMR towards
Klipfonteinspruit
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Business Unit Site Name Y co-ord X co-ord Site description

S410 -25.67650 27.33070 Downstream north of RBMR towards
Klipfonteinspruit

S418 -25.68515 27.33145 Downstream north of effluent dams

PMR NB04 -25.69857 27.34904 Upgradient of PMR

RPM01A -25.69244 27.35576 Upstream of PMR near Klipfontein dam

S373 -25.68545 27.34615
Downstream northwest of PMR towards
Klipfonteinspruit

Sur-S374 -25.68629 27.34800
Downstream of PMR towards
Klipfonteinspruit

Support
Support

EMHEX -25.60810 27.28910
Boitekong area, next to Hex River and
Paardekraal tailings dam

LF02 -25.69974 27.39473 Downstream east of landfill site

LF03 -25.69008 27.39036 Upstream west control for landfill site

NB51 -25.68134 27.33621 Downstream north of explosives magazine

5.5.3 Biomonitoring and toxicity testing
Biomonitoring takes place biannually up and downstream of the RPM Rustenburg operations and

non-RPM operations. Toxicity testing is undertaken in the potentially high risk pollution control dams.

A description of biomonitoring and toxicity points is given in Table 5-15 and Table 5-16, respectively

and the location of the points is presented in the layout in Appendix G.

Biannual assessments enable early detection of deterioration or improvement in trends.   Early

identification of effects on the biota would prompt the water quality monitoring program to identify

problematic variables to be mitigated and to avoid potential effects thereof on the aquatic ecosystem.

The toxicity results should be analysed on a temporal scale to determine appropriate testing (both in

terms of screening vs. definitive testing and in terms of acute vs. chronic testing). The suite of

toxicological tests includes bacteria (Vibrio fischeri), algae (S. capricornutum), daphnia (Daphnia
pulex) and guppy (Poecilia reticulata).

Continued refinement of the toxicity testing program and regular testing will ensure the identification

of problematic RPM water sources (pollution control dams and effluent sources) and could also

assist in the determination of safe dilution ratios prior to release of potentially hazardous waters,

when the need arises.

Table 5-15: Description of biomonitoring points

Site Name Y co-ord X co-ord Site description
Biomonitoring points for potential Anglo American Platinum Rustenburg operations impacts

HEX00 -25.69728 27.30687 Hex River, upstream from RPM activities, adjacent to
possible future mining activities.

HEX01 -25.67649 27.27638 Hex River, upstream from Klipfontein Spruit.

KF
-25.67606 27.31028

Klipfontein Spruit, downstream from Waterfall
concentrator but upstream from Paardekraal shaft runoff.

KFD
-25.64943 27.29153

Klipfontein Spruit, downstream from site KF and the
Paardekraal shaft runoff.

HEX03 -25.63093 27.29123 Hex River, downstream from Klipfontein Spruit.

KGT
-25.63393 27.2948

Klipgat Spruit, downstream from tailings complex
seepage.

HEX04 -25.6096 27.2889 Hex River, downstream from HEX03.

HEX4B -25.6096 27.2889 Hex River, downstream from Paardekraal Spruit.

PDK
-25.59523 27.29787

Paardekraal Spruit, just before confluence with Hex
River.
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Site Name Y co-ord X co-ord Site description
Biomonitoring points for potential non-Anglo American Platinum Rustenburg operations impacts

H1 -25.72804 27.30403 Hex River, most upstream site.

H-US-Sand -25.71539 27.29912 Hex River, upstream from the Sandspruit confluence.

H-DS-Sand -25.70303 27.31023 Hex River, upstream from the Sandspruit confluence.

H3
-25.68503 27.28592

Hex River, between sites Hex00 and Hex01, but
upstream from H4.

H4
-25.68373 27.2816

Hex River, between sites Hex00 and Hex01, but
downstream from H3.

H-US-KF
-25.64743 27.29153

Hex River, upstream from the Klipfontein Spruit
confluence but downstream from the Paardekraal Angling
Dam.

H-DS-KF
-25.64743 27.29153

Hex River, directly downstream from the Klipfontein
Spruit confluence.

DSP
-25.6241 27.28778

Dorpspruit, 100 m before its confluence with the Hex
River

Table 5-16: Description of toxicity points

BU Site Name Y co-ord X co-ord Site description
Mining

None None

Process
Concentrators  DAM01 (K086)

-25.67563 27.32051
Waterval Complex:  Pollution
control dam - west

DAM02 (K086-e)
-25.6761 27.3219

Waterval Complex:  Pollution
control dam - east

K035
-25.65237 27.32067

Klipgat dam northwest of
Waterval tailings

K046
-25.63939 27.30381

Paardekraal return water dam
3

K048
-25.62879 27.32032

Paardekraal return water dam
1

K133 -25.67539 27.31568 UG2 Pollution Control Dam

K176 -25.62 27.29479 Paardekraal Phase 4 return
water dam

WLTR K105 -25.70372 27.38312 Klipfontein Return water dam

  K125 -25.67201 27.42681 WLTR- Tailings RWD

Waterval Smelter K098 -25.67709 27.32555 ACP Pollution Control Dam

RBMR None

PMR DAM2 -25.689 27.3488 PMR Dam 2

DAM3A -25.6906 27.351 PMR Dam3A

DAM3B -25.6909 27.3518 PMR Dam 3B

DAM4 -25.688 27.3466 PMR Dam 4/5

DAM5 -25.6886 27.3456 PMR Dam 6

Support K037 -25.65164 27.2915 Naudé Dam

5.5.4 Metering
Metering is undertaken daily and monthly volumes are recorded for input into the water balance. The

further development of the water balance currently in progress using the Goldsim model will update

which flows are metered and which are calculated.   A meter audit is required to confirm the location

and status of the water meters.  In the next update of the IWWMP the meters will be documented as

per the table below.
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Table 5-17: Water quantity monitoring program

Site  Meter ID
Y

co-ord
X

co-ord
Detail Reason

5.5.5 Solid waste
Solid waste is monitored in terms of the types and volumes disposed of.  These volumes are

recorded monthly in RPM Rustenburg operations’s waste database.

5.5.6 Closure and post closure monitoring
Planning for monitoring at closure and post closure to identify and manage residual impacts includes:

 New dual piezometer boreholes will have to be drilled where contaminated waste is stored. In
other areas existing boreholes will suffice.

 Approximately 39 surface water sample points are indicated.

 Water quality monitoring to be on a quarterly basis for pH, EC and major cations and anions with
trace heavy metals assessed six monthly.

 Allowance has been made for a 5 year post closure monitoring and maintenance period but
where contaminated waste has been disposed, irrespective of whether it has been in the existing
on-site facilities or in a specifically constructed site, it will be necessary to monitor these areas
for at least 30 years or until it can be proven that the facility is not impacting on the environment.

 Visual monitoring of vegetation cover in all areas that have been vegetated as part of the
remediation plan with allowance for limited soil erosion repair and repair to vegetation.

5.6 Risk Assessment / Best Practice Assessment
Risk assessments are conducted and change management implemented in accordance with the

Risk and Change Management Procedure (RPMC-ALL-SHER-PRO-0010), which incorporates the

AMPLAT’s Standardised Risk Matrix.

A detailed assessment of impacts was done as part of the approved EMPR and Addenda.  Risks of

the operations on the water resources are assessed as required.   The water quality risks, as

included in the Annual Water Report (Clean Stream, 2010), are presented in Table 4-17.  The overall

water quality risks and risks related to other potential impacts on the water resource associated with

the RPM Rustenburg operations are presented in Table 6-2.

The BPGs that apply to the operations and where the requirements are addressed in this IWWMP

are presented in Table 5-18.

Table 5-18: BPGs applicable to this IWWMP

BPG Section reference in this IWWMP
All applicable BPGs as listed below Section 6, Appendix F

A2: Water Management for Mine Residue Deposits Section 5.3.1

A3: Water Management in Hydrometallurgical Plants Section 5.2

A4: Pollution control dams Sections 5.2.2 and 5.2.3

A5: Water Management for Surface Mines Sections 5 and 6

G1: Storm Water Management Sections 5.2.3

G2: Water and Salt Balances Section 5.2.6 and 0

G3: Water Monitoring Systems Section 5.5

G4: Impact Prediction Sections 4.2.4, 4.2.6, 0, 4.4.1 and
5.8; Table 4-17
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BPG Section reference in this IWWMP
G5: Water Management Aspects for Mine Closure  Sections 5.5.6 and 6.3.5

H1: Integrated Mine Water Management  This IWWMP

H2: Pollution Prevention and Minimisation of Impacts  Section 6

H3: Water Reuse and Reclamation Table 5-4

5.7 Issues and response from public consultation process
Public consultation processes were conducted as part of the EMP Amendment processes. A

summary is provided below and relevant extracts from the Issues and Responses Reports are

provided in Appendix C. Water issues from the complaints register are also provided in Appendix C.

Key issues raised have included:

 Appreciation for resolution of Siphumelele 1 shaft water entering Thekwane Village;

 Deterioration in water quality in the Hex River and Bospoort Dam due to mining (salinity) ;

 Water quality deterioration at Kanana village due to discharge of return water;

 Faecal pollution of water resources due to informal settlements;

 Information on groundwater flow directions.

Water quality issues are being dealt with and management commitments are included in the Water

Management Strategy in Section 6 and Operational Action Plans in Appendix H. Groundwater flow

directions are provided on the layout in Appendix G.

5.8 Matters requiring attention / problem statement

5.8.1 Water quality
The highest water management risk is groundwater quality.  The main reason for the high

environmental risk ratings for groundwater is the historical nature of the site and the fact that

groundwater remediation takes a very long time – instant remediation solutions are either totally

impracticable or they are prohibitively expensive. Any groundwater remediation plan must thus start

as a matter of highest priority to achieve maximum possible clean-up before the mining operations

cease (Clean Stream Groundwater Services, 2006 – Reference 92).

Key areas to be addressed in terms of this risk are Paardekraal and Waterval tailings dams and

RBMR followed by (in order of priority) Hoedspruit tailings dam and Siphumelele 1 shaft; Waterval

complex; Khomanani 1 shaft; PMR, Thembelani 1 shaft and Khomanani 2 shaft (refer to Table 4-17).

There is also a surface water risk in these areas that further contributes to the groundwater risk due

to inadequate clean and dirty water separation in terms of Regulation 704 and BPG G1 as a result

of:

 spills and leaks;

 diffuse and point source releases of ‘dirty’ water to the environment.

In addition, contaminated groundwater poses a risk to surface water due to contribution to baseflow.

These risks need to be addressed before improvement in the polluted groundwater scenario can be

realised (Clean Stream Groundwater Services, 2006 – Reference 92).
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5.8.2 River health
The Hex River has the ability to improve on a spatial scale but this is subject to improvement in

catchment management of the Hex River before the cumulative impacts derived from this highly

developed area result in loss of this ability to improve.

5.8.3 Water quantity
The collection of meter data has not yet been optimised at RPM Rustenburg operations and very

little data is available as initially noted in SRK Report 379362, March 2008 – Reference 101. Meter

installation is in progress and will facilitate water use optimisation, which is of lower risk but must

continue to be addressed in all areas to minimise existing and potential impacts on surface and

groundwater quantity caused by:

 unnecessary wastage of raw water;

 losses from the system by not maximising re-cycling of ‘dirty’ water.

Addressing the risks will avoid potential:

 Legal action by the authorities (DWA and DME) for exceeding permit / WUL conditions, including
issuing of Directives and as a worst case scenario withdrawal of the WUL once issued;

 Class action against RPM for groundwater pollution and impact on the receiving surface water
environment;

 Claims by downgradient surface water users (refer to Section 5.7) affected by the contaminant
loads;

 Significant waste discharge charges for contaminant loads to aquifers and from groundwater to
receiving surface water (Hex River and tributaries within the mine lease area).

5.9 Assessment of level of information and confidence of information
The water quality information is considered to be of medium to high confidence. The RPM

Rustenburg operations have been monitoring the water resources routinely since around 1996 and

has a well maintained water quality database that is used to inform water management at the

operations.   Medium confidence relates to the flow and volume metering system and the

groundwater quality data that is inadequate for modelling or pollution load predictions due to

insufficient monitoring boreholes in a particular area e.g. in the Paardekraal tailings complex area.

6 Water and waste management
6.1 Water and waste management philosophy

The environmental philosophy developed by AMPLATS is applied at the RPM Rustenburg

operations and is presented in Table 6-1.  Based on this philosophy, AMPLATS has developed the

following policies and environmental management tools as part of the Anglo Environment Way

(Anglo, 2008):

 Environmental Management System (EMS) Standard

 Social and Environmental Impact Assessment (S&EIA) Standard, and Environmental
Performance Standards

 Anglo SHE Policy and SHE Guidelines

 Environmental performance standards that cover key management areas (e.g. mineral waste
and water) for the entire mine life cycle and adhere to ISO 14001 with some additional
requirements:

- Opportunity identification and evaluation: prospecting, pre-feasibility, feasibility

- Design and construction

- Operational



SRK Consulting: Project No: 407707 Rustenburg Operations IWWMP Page 124

BURJ RPM IWWMP f inal.docx June 2011

- Decommissioning and closure

 Safety Golden Rules

 Mine Closure Toolbox

 International Standards

 Sustainable Development

 Good Citizenship

 Assets Optimisation: viable project payback

 Anglo American Platinum business unit savings.

6.2 Environmental management system
RPM Rustenburg operations make use of the ISO 140001 Environmental Management System

using the IRM.Net software system and incorporating AMPLATS standards.  An overview of the

EMS and standards as they pertain to Integrated Water Resource Management at the Rustenburg

operations is presented in Table 6-1.

Table 6-1: Overview of the Anglo Environment Way1 and application by the RPM Rustenburg
operations

Item Detail Cross reference
to IWWMP and
BPG

Philosophy
Vision  To comply with the applicable South African Government’s

legislation, strategies, best practices and procedures developed to
assist the Mining Industry in terms of their obligations.

 To minimise harm to the environment by designing, operating and
closing all of our operations in an environmentally responsible
manner. To go beyond compliance over the long term.

 The vision for water towards resource protection and conservation
is:
- Strive to zero discharge

- Protect water quality

- Strive to zero use of potable water for operations
- Strive to zero sectoral competition for water

- Dedicated social obligations.

Principles  Zero mindset

 No repeats

 Simple, non-negotiable standards and rules

Management
framework

Hierarchical framework where documents (mandatory and advisory) and
systems must meet the requirements of those of higher levels.

Section 6.3.1

Objectives and goals  Environmental objectives and targets are set on an annual basis, as
an integral part of the business planning cycle, in accordance with
corporate objectives and targets.

 The Annual Business Plan details the broad environmental
management plan (EMP) necessary for meeting the set objectives
and targets.

 A detailed EMP is updated monthly, and is maintained and managed
through IRM.Net.  In future the EMP will be aligned with the water
management strategy contained in this IWWMP.

 Targets set in the detailed EMP are based on key performance
areas (KPAs) identified by each business unit and key performance
indicators (KPIs), which include:

- water usage;
- effluents;

- waste management;

- land management;
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Item Detail Cross reference
to IWWMP and
BPG

- emissions to air;

- energy consumption;

- materials produced, accumulated and used.

 The responsibility for achieving the deliverables listed in the EMP is
assigned to functional managers in their individual performance
agreements.

 Performance reviews are undertaken on a monthly basis and
reporting is done through the SHE database.

Standards
Life-cycle
management

Good environmental management practice is incorporated into existing
standards, procedures and operating manuals at the Rustenburg
operations where appropriate for all phases of the operation.

BPG H1

Water use efficiency
and conservation

Estimate the water use efficiency using the Anglo American ‘SHE
database for target setting and monitoring’ method to conserve water
resources and optimise water efficiency.

BPG  H3, Table
5-4

Estimate the full direct cost of water to the operation, including
containment, pollution or treatment costs.

Table 7-1; 27(1)(h);

Establish and maintain a water balance (volume, quality and financial) as
a tool to effectively manage water.

BPG G2
Section 5.2.6

Risk and impact
assessment

Undertake risk assessments at all stages of the life cycle:

 Identify and assess impacts;

 Develop models as required;

 Identify and evaluate management measures;

 Assess risks with and without management.
AMPLATS keeps abreast of legal, socio-economic and technological
developments, which could minimise impacts and risks.

BPG G4, Table
4-17, Table 6-2

Establish and maintain an up-to-date register of environmental and legal
aspects/impacts.  A legal compliance register of all pertinent
environmental obligations applicable to the RPM Rustenburg operations
has been compiled and is maintained.
Perform ongoing test work to characterise the inputs, outputs and/or
materials disturbed by mining.

Section 4.4.3

Monitoring  Set in place appropriate monitoring for the assessment of the operational
aspects and impacts, to:

 confirm that facilities are being operated within the required
parameters;

 confirm the effectiveness of the management measures;

 assess performance against the objectives and targets, which
encompass the legal and other requirements; and

 ensure that risks/ impacts are avoided or minimised, and there are
no repeats of incidents.

At the Rustenburg operations all monitoring procedures and reports are
updated in the IRM.Net database.

BPG G3, Section 5.5

Include water management and monitoring structures and equipment in
the maintenance and inspection program.

Auditing Develop, implement, maintain, and communicate a program of internal
EMS audits (1st party on site audits and 2nd party peer reviews). At the
Rustenburg operations:

 Regular environmental audits are performed to monitor the efficacy
of the EMS to ensure compliance and maintain ISO 14001
certification. The ISO 14001 system is audited on an annual basis
by an external certification body.

 Monthly inspection scorecards are updated in the IRM.Net
database.

 Environmental staff conduct internal EMP audits every second year.

 Audit checklists, findings, statistics and non-conformance follow-up
reports are recorded in the IRM.Net database.

Section 6.3.3,
Section 6.3.4
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Item Detail Cross reference
to IWWMP and
BPG

Information
management,
assessment and
reporting

 Maintain the water management information system.

 Ongoing environmental monitoring data to be used in recalibration of
models, update impacts register, assess performance against
objectives and targets and inform training needs.

 Develop and implement formal systems for the reporting,
investigation, close-out (including management sign-off) and
communication of environmental non-conformances and incidents:
minimise negative impacts and enhance positive impacts.

 Annually undertake internal water reviews and benchmarking.
Update the integrated water management plan as necessary.

Section 5.4.4,
Section 5.5

 At the Rustenburg operations environmental incidents and accidents
that may significantly impact on the environment are reported to the
environmental coordinators at each site or the Environmental
Manager – Process, Environmental Water Specialist or Land
Manager as appropriate, and recorded in the IRM.Net database.

 Environmental reporting is done on a quarterly basis.  The report
includes:

- performance against targets set in terms of KPIs for the KPAs
and review of targets;

- non compliance with legal requirements;

- significant achievements on the environmental front;
- status of ISO14001 implementation, the EMPR, EIA, permit and

licence processes;

- closure liability assessment and provisions;

- summary of environmental audits.

Rustenburg
operations
procedures

The EMS Procedures file is kept up to date.  Examples of selected
procedures are provided below.

 ISO14001 and OSHAS 18001 certification - status;

 Setting objectives and targets;

 Environmental monitoring, auditing and reporting;

 Emergency response and incident reporting: Non-conformance and
Corrective action Procedure: SHER-PRO-0013;

 Communication and training : Communication, Consultation and
Involvement Procedure: RPMC-ALL-SHER-PRO-0008 and Training
Procedure: RPMC–ALL-SHER-PRO-0006;

 Waste handling and separation:  Waste Handling Procedure:
RPMC-ALL-ENV-PRO-0036; RBMR procedure reference
PM/ENV/03;

 Storage of hazardous chemicals;

 Steps and processes for clean-up of spillages: Spillage Clean-up
Procedure: RPMC-ALL-ENV-PRO-0037and Tailings/Effluent Spill
Emergency Procedure: RPMC-ALL-SHER-COP-0011;

 Operating manuals for tailings dams: SRK Report 313603/3/ August
2005 – Reference 85 - for Hoedspruit and SRK Report 294379/3
Revision 1, November 2009 – Reference 111 for Paardekraal.

Procedures are reviewed annually or after incidents as required. Site
specific strategies and plans are developed to give effect to the detailed
EMP.

Rustenburg
operations
emergency
preparedness

 The emergency preparedness plan is part of the EMS (PM/EMP/01
Emergency Preparedness Procedure).  An emergency response
team is on constant standby. The members of the team are legally
appointed and are fully trained in the various possible forms of
emergencies.

 Emergency plans for significant environmental incidents are in
place.

 Plans are reviewed annually or after incidents as required.

Section 5.4.4



SRK Consulting: Project No: 407707 Rustenburg Operations IWWMP Page 127

BURJ RPM IWWMP f inal.docx June 2011

Item Detail Cross reference
to IWWMP and
BPG

Responsibility and
accountability

Allocate roles and responsibilities for environmental management,
including emergency preparedness and response, as part of the
Performance Agreements (or site equivalent) of the environmental and
other personnel.

Figure 6-1, and
Appendix H

Include the relevant Anglo American environmental performance
requirements in all procurement contracts and other contractor and
business partner arrangements.
Ensure that all on-site and transport contractors comply with all on- and
off-site licensing, permitting, and safety and health requirements; that
their EMSs reflect the ISO14001 requirements; and that they adhere to
the guidance in the Anglo American ‘Environmental Management
Considerations for Contractors and Business Partners’.

Communication Communicate to all relevant personnel and contractors the:

 results of the aspect identification and risk/ impact assessments;

 legal and other requirements;

 objectives and targets;

 requirement to report to management any inappropriate
environmental practices or conditions; and

 environmental management measures, such as the formal
management of change program, and emergency preparedness and
response procedures.

Section 5.4.4

Training Provide appropriate training, refresher training, and coaching of
employees and contractors in environmental awareness and
management of the environment in which they work.

Section 5.4.3,
Section 5.4.5

Stakeholder
engagement

Establish a Stakeholder/ Community Engagement Plan(s), which
elaborates on the ongoing engagement process, with the appropriate
level of engagement applicable to the various stakeholder groups.

Section 5.4.4

Proactively engage with stakeholders to ensure that:

 they are aware of matters relating to the environment and the
potential impacts that could arise from the operations;

 their perceptions and opinions are considered;

 good relationships are fostered;

 they have the opportunity to contribute to the development of
management measures; and

 the dissemination of monitoring results are open and transparent.

Section 5.4.4

Establish and maintain an up-to-date register of stakeholders and record
of communications.

Section 5.4.4

Closure and
rehabilitation

 Rehabilitation of the area disturbed by the operation to bring it back
to its original natural state as far as it is practicable, with the aim of
minimal aftercare at eventual closure of the mine, i.e. self
sustainable, stable and safe system

 Implement post mining, mine water plans and any post mining water
use companies, organisations, partnerships and water business
opportunities.

 Remove or rehabilitate all materials that can pollute water
resources.

 Determine, in consultation with the relevant regulators and
stakeholders, appropriate uses of any excess mine water that may
occur as the water table recovers post-closure.

 Maximise the use of the excess mine water by implementing water
treatment, if necessary.

 Review and revise water supply agreements between the mine and
other users.

 Monitor the water table rebound and, if necessary, update modelling
to quantify the long-term impacts. If necessary, amend management
measures based on the revised modelling results.

 At the Rustenburg operations:
- Environmental costs are accounted for in financial planning.

BPG G5, Section
6.3.5
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Item Detail Cross reference
to IWWMP and
BPG

- AMPLATS contributes to the Platinum Producers Environmental
Trust.

- Provision is made in the environmental budget for implementing
recommendations in audit reports.

1: Adapted from Vol 1, Revision 6, 31/07/2008 and Vol 2, Version 1 March 2009.

6.3 Strategies
The Water Management Strategies to address the issues identified in Sections 4 and 5 of this

IWWMP and summarised in Section 5.8 are presented in this section.  The issues and management

objective are presented in Table 6-2.  Strategies to address the objective are presented in Table 6-3.

As indicated in the table a single strategy can address multiple objectives and vice versa.

The strategies will be realised through implementation of Operational Action Plans specific for each

business unit.   These are presented in Appendix H.

The process for development and implementation of the Water Management Strategies and

Operational Action Plans is presented in Figure 6-1.

The Operational Action Plans to give effect to the IWWMP are presented in
Appendix H accompanied by an aerial layout of the site.

This enables the Operational Action Plans to be used as checklists for auditing
purposes and working documents that can be revised and updated as

implementation progresses.
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Figure 6-1: Water Management Strategy and Action Plan approach
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Table 6-2: Water management issues and objectives

ID Issue Area Phase Hazard effect/
consequence Likelihood Risk Management

Objective
Phases:  C: Construction    O: Operational    P: Closure and post closure

Water
supply

Impact: Reduction in potable water supply due to competing demands
A Potable water supply allocations could be reduced by suppliers to

meet the needs of competing users.
Mining,
Process

C, O 4 3 18 (H) Implement water
saving
technologies.

B Optimise reuse of
process water.

Impact: Loss of community access to ground water resources due to dewatering
C Dewatering of underground operations could negatively impact on

the water table level: community boreholes that could potentially
experience yield losses as a result of dewatering are limited as most
communities are reliant on municipal water supply.   No complaints
due to loss of borehole yield have been received. Post closure the
groundwater level will slowly return to normal.

Mining O 3 3 9 (M) Minimise
groundwater
ingress and
subsequent
dewatering
volumes

D Ensure that
access to
alternative water
supply is provided
to any community
where
groundwater
supply is affected
by shaft
dewatering.

Water quality
Impact: Contamination of groundwater and subsequent contribution of contaminated baseflow to surface water resources
             Contamination of groundwater and subsequent loss of a potential water supply resource

E Contamination of groundwater can occur due to the inadequate
handling, storage and disposal of process water, hazardous waste,
hydrocarbons, explosives and other substances.  Pollutants of
concern are salinity, nitrates and to a lesser extent the trace heavy
metal, nickel.

Mining C, O, P

Refer to table 4-17 for risk per
area

5 (L) to To avoid or where
not possible,
minimise and
remedy pollution
of groundwater
during all phases
of the operation.

16 (H)
Process C, O, P 5 (L) to

 21 (Ex)

Contamination of groundwater can occur due to seepage from
containment facilities and ponding of contaminated runoff.   The acid
mine drainage (AMD) potential of waste rock and tailings is
considered negligible.

Mining and
Process

O, P (waste
rock dumps,

tailings
dams)

3 3 13 (H)
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ID Issue Area Phase Hazard effect/
consequence Likelihood Risk Management

Objective
Impact: Contamination of storm water and surface water with sediment load from eroded areas.

F Storm water runoff may result in erosion and increased sediment
loads in the Hex River and spruits.

Mining,
Process,
Central
Support

C, O 2 3 8 (M) Manage
vegetation to
minimise erosion.

G         Manage
stormwater to
minimise erosion.

H Wind may result in erosion and increased sediment loads from dust
fallout in the Hex River and spruits.

Mining,
Process

3 3 13(H) Manage
vegetation to
minimise air borne
erosion.

I         Manage dust from
residue deposits
and on roads to
minimise
sedimentation
from dust fallout in
surface water
resources.

Impact: Contamination of storm water and surface water due to spillages.
J Contamination of surface water due to inadequate handling, storage

and disposal of process water, hazardous waste, hydrocarbons,
explosives and other substances.  Excess mine water contributes to
dam overflows as the return water dams are not designed to cater
for excess water. Surface water contamination in the mine lease
area can also be attributed to sources other than the RPM
Rustenburg operations.

Mining C, O, P Refer to table 4-17 for risk per
area

7 (M) to To avoid or where
not possible,
minimise and
remedy pollution
of surface water
during all phases
of the operation.

15 (H)
Process 8 (M) to

15 (H)

C Contamination of surface water due to overflows from dirty water
containment facilities as a result of excess mine water.

Mining   3 3 13 (H) Minimise
groundwater
ingress and
subsequent
dewatering
volumes

K Mining and
Process

  3  3 13 (H) Minimise dirty
water areas to
reduce the volume
of dirty water
runoff required to
be collected

L Contamination of surface water due to inadequate containment of
sewage effluent

Central
Support

C, O 2 3 8 (M) Manage sewage
effluent to avoid
spillages.
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ID Issue Area Phase Hazard effect/
consequence Likelihood Risk Management

Objective
River health and biodiversity

Impact: Loss of riparian habitat and riparian biodiversity
M Deterioration in riparian integrity due to physical and chemical

influences on the spruits and Hex River.   Deterioration is related to
both the RPM Rustenburg operations and other non RPM activities
within and upstream of the mine lease area.

Mining,
Process,
Central
Support

C, O, P 3 3 13 (H) Minimise
development in
riparian zones.

N         Manage riparian
habitat.

J To avoid or where
not possible,
minimise and
remedy pollution
of surface water
during all phases
of the operation.

Human risk
Risk: Human health and safety risk due to access to mine water resources

0 Signage and colour coding of pipes and valves to distinguish
between potable and mine process water is required and is
especially relevant in areas where changeover from potable to mine
process water is applicable and in communities within the mine
lease area especially when pipes are vandalised for water
and theft of metal.

Mining,
Process,
Central
Support

C, O, P 3 3 13 (H)) Ensure health and
safety of people

Monitoring and reporting
P Routine monitoring Mining,

Process,
Central
Support

C, O, P 3 3 13 (H) Provide adequate
valid data to
measure extent to
which objectives
A-M are being met

Q Compliance monitoring and reporting Mining,
Process,
Central
Support

C, O, P 2 3 8 (M) Ensure
compliance to the
Anglo American
Group vision,
EMPRs, the
pending WUL and
any other
legislative
requirements in
terms of water
management.

Incident reporting Mining,
Process,
Central
Support

C, O, P 3 3 13 (H)
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Table 6-3: Water management strategy
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1 Water savings Raise WC/WDM awareness among employees
and stakeholders

2 Investigate and implement new technologies for
implementation of WC/WDM

3
Further develop the water reuse and
reclamation plan framework in Table 5-4 in
terms of BPG H3.

4

Dewatering Source control: minimise groundwater ingress
by avoiding mining through the linear fracture
zones and apply cementation / grouting
wherever possible.

5 Investigate the effects of dewatering to ensure
alternative water supply is provided proactively.

6 Engage with affected communities in the
decision making process.

7
Water resource
protection
(quality, quantity
and ecological
integrity)

Design, operation and management according
to Regulation 704 and the applicable BPGs.

8
Design, operation and management to avoid
spillage.

9
Design, operation and management to avoid
seepage.
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10
Water resource
protection
(quality, quantity
and ecological
integrity)

Position waste rock dumps, tailings dams and
pollution control dams away from water bearing
lineaments

11 Design, operation and management to avoid
ponding.

12
Manage all materials, waste and spills
according to legal requirements, approved
procedures and the BPGs

13 Implement good housekeeping measures.

14
Conduct routine inspection and maintenance of
water systems.

15 Manage stormwater according to BPG G1 and
Regulation 704.

16 Minimise vegetation clearing and revegetate
cleared areas.

17
Implement a dust suppression program
including measures to minimise runoff and
ponding which could lead to seepage.

18

Human health
risk

Ensure access control and adequate
signage/markings to prevent inappropriate
usage of mine process water by mine
employees and surrounding communities.
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19
Monitoring and
compliance

Ensure the maximum volume of water pumped
from the shafts and disposed as per the WULA
is within the WUL/WULA limits.

20

Monitor resource quality1 in boreholes and
surface water courses up and down grade of all
potential point and diffuse sources of pollution.
Report as per the WUL conditions and Anglo
footprint model.

21
Monitor water quantity in boreholes (rest water
levels), surface water courses (flow monitoring
weirs) and process water streams.

22
Assess soils and waste residues that have the
potential to impact on groundwater via
contaminated seepage.

23 Maintain the water monitoring database and
implement remedial actions as appropriate.

24

Monitoring and
compliance

Report the water monitoring data as per the
WUL conditions and Anglo footprint model
including water balance, salt load balance,
remediation actions and results thereof.

25
Report any level 2 (potentially polluting) or
higher incidents to the authorities and action as
per the WUL conditions and Anglo Env. Way
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Implement water saving technologies.

Optimise reuse of process water.

Minimise groundwater ingress and subsequent
dewatering volumes

Ensure that access to alternative water supply is
provided to any community where groundwater
supply is affected by shaft dewatering.

To avoid or where not possible, minimise and
remedy pollution of groundwater during all phases
of the operation.

Manage vegetation to minimise erosion.

Manage stormwater to minimise erosion.

Manage vegetation to minimise air borne erosion.

Manage dust from residue deposits and on roads
to minimise sedimentation from dust fallout in
surface water resources

To avoid or where not possible, minimise and
remedy pollution of surface water during all
phases of the operation.

Minimise dirty water areas to reduce the volume of
dirty water runoff required to be collected

Manage sewage effluent to avoid spillages.

Minimise development in riparian zones.

Manage riparian habitat.

Ensure health and safety of people

Provide adequate valid data to measure extent to
which objectives 1-15 are being met

Ensure compliance to the Anglo American Group
vision, EMPRs, the WUL and any other legislative
requirements in terms of water management.
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6.3.1 Key aspects of the Water Management Strategies
The key aspects of the strategies are listed below under the headings of DWA’s water management

hierarchy.  Further detailed management measures, more specific to each type of water use and

each business unit are discussed in the next section.

Minimise
 The design philosophy is to minimise losses of water through for example, spills, seepage and

evaporation, by careful design, operation and monitoring of water management systems.

 Exposed surfaces within dirty areas (such as the plant, waste rock dumps and tailings dam) are
kept to a minimum to minimise the volume of dirty runoff generated (for example, by careful
design, revegetation, roofing) and the potential loss of ‘clean’ runoff to the catchment.

 Assess all known or potential pollution source areas and determine whether everything
practicable is done to contain all sources – wet and dry – of ground and surface water pollution.

Re-use/re-cycle
 Assess the process water balance to ensure that recycling and reuse is maximised while clean

water intake from outside sources is minimised.

 The RPM operations will increase its re-use of process water, including return water from the
tailings dams, excess underground water and effluent from the sewage works (mine and
municipal).

 Incidental discharges to the Hex River that may occur, will be reduced, through maximising
recycling.

 Potentially polluting water from the shaft and plant areas is or will be contained (by end 2012) in
storage ponds or pollution control dams in accordance with the requirements of Regulation 704
as recommended in the Effluent Management Plan (SRK Report 327936/1, August 2004 –
Reference 78) and subsequent site specific Stormwater Management Reports, References 103
to 110 as listed in Appendix C.  The water is transferred to the mine’s process water dams for re-
use as make up water in the plants as far as practicable.

Treat
 Recover polluted groundwater where pollution has already occurred to clean up the pollution,

and in so doing minimise the risk of fines and legal action and/or criminal prosecution. A
Groundwater Management Plan, comprising abstraction and treatment of polluted groundwater
is being implemented at the RBMR and development of similar plans is in progress for other
areas.

 The treatment of the groundwater pollution plume at RBMR and reuse of the treated water to
minimise the volume of make-up water required is in accordance with the EMPR commitments
below and the Directive issued by DWA in 2010 (provided in Appendix A):

- 28: Anglo Platinum commits to complete a detailed study in terms of the extent of
groundwater contamination around the RBMR.

- 29: Complete study to ensure that there are no groundwater users around RBMR by
December 2005.

- 30: Discuss the possible remediation steps with DWAF and confirm the declaration of the
area below RBMR as a non-aquifer by February 2006.

- 32: Pollution dam 3 will be cleaned out and the lining system of the dam will be replaced by
Dec 2005

- 33: Finalize the implementation plan as agreed with DWAF to implement steps as part of
groundwater management and remediation by March 2006.

- 34: Present the findings of the detail survey to the public and provide the implementation
plan by April 2006.

 Sewage effluent is treated to a quality fit for reuse in the process.

 Sumps and silt traps are used to reduce the particulate content of recycled water.
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Release
 Discharges to the Hex River and spruits have occurred in the past during the wet season.

Details of any such releases are recorded by the RPM Rustenburg operations and reported to
DWA.

 Catchpits and energy dissipation have been used to attenuate storm flows to reduce the risk of
erosion of watercourses, particularly where clean water diversions end and where watercourse
crossings are needed.

 Incidents, which may have a detrimental impact on water quality or quantity, are reported to
DWA as soon as practicable. The necessary remedial actions will be taken.

General
 Water management tools, such as salt/water balances and the use of targets, have been

developed and used in the implementation of this water management strategy.

 Monitoring of surface and ground waters will continue according to the current agreed monitoring
schedule (refer to Section 6.3). The monitoring data and identified trends will feed into the water
management strategies and will assist with management of impacts within the mine lease area
and on downstream or down gradient users.

 The results of monitoring and any changes to the water management strategies are reported to
management and DWA and a detailed monitoring report is submitted to DWA on an annual
basis.

 Use of surface water and ground water for domestic purposes will be prevented, as far as
practicable.  Communities have been advised not to use surface and ground water resources in
the mine lease area for direct domestic consumption.

 Regular internal reviews and audits are carried out to ensure the Rustenburg operations are
operating in accordance the environmental commitments with respect to the EMPRs, EMS, draft
water use licence and ISO 14001.

 Approved professional persons, as required by the Dam Safety Regulations have been
appointed for the required activities on the registered dams.

6.3.2 Monitoring of change in baseline information
Water monitoring at the RPM Rustenburg operations is undertaken by mine personnel according to

BPG G3 (DWAF, 2006) and the water and salt balance requirements (BPG G2, DWAF, 2006) and

will in future also be in accordance with the WUL.  The monitoring program is reviewed annually by

the appointed monitoring consultants (currently Clean Stream) in conjunction with the RPM

Rustenburg operations.

The purpose of the water monitoring program at RPM Rustenburg operations is to monitor ground

and surface water (surface water also comprises the process water circuit) to proactively identify and

implement the actions needed to manage the water related risks of the mining operation throughout

the mine’s life cycle.

The objectives of water monitoring at the RPM Rustenburg operations are thus to:

 ensure that the mine is in compliance with relevant legislation and/or commitments made in the
EMPR;

 assess (qualify) potential impacts that the mine may be having on the surrounding environment,
and in particular, the downstream users of water;

 assess potential liabilities that the mine may face as a result of contamination that may be
derived from the mine;

 provide information on developing pollution plumes to allow the mine to take timely preventative
action designed to minimise closure liabilities;

 proactively identify and implement the actions needed to manage the water related risks of the
mining operation throughout the mine’s life cycle.

Monitoring is carried out in accordance with international norms as stipulated in the site’s monitoring

procedure, which is presented in Appendix E.  The location of the monitoring points is presented on
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the layout in Appendix G and a description is given in Section 5.5.  The monitoring points are

reviewed on an annual basis and include (refer to Section 6.3):

 process water: return water dams, pollution control dams, seepage and effluent;

 stormwater;

 treated sewage effluent;

 underground water removed from the shafts;

 Klipfonteinspruit, Klipgatspruit, Paardekraalspruit, Wildebeesfonteinspruit, Dorpspruit,
Hoedspruit, Brakspruit (when flowing) and an unnamed tributary from the industrial area;

 Hex River.

Solid waste monitoring in the form of recorded disposal volumes, all waste removal documents,

waste manifests and certificates of safe disposal will be kept for audit purposes for the life of mine

and beyond as required by law.

Monitoring data and actions carried out in response to the data are reported on a monthly basis to

mine management.  Reporting to DWA is currently done annually but in future will be done as per the

WUL conditions (typically quality and quantity data monthly, quantity data monthly, salt balance

biannually and biomonitoring data and update of groundwater pollution plume annually). A register of

data submission will be formalised through IRM.Net.

6.3.3 Auditing and report on performance of measures
Audits are conducted as follows:

 External environmental compliance audits against the EMP and amendments are conducted
biannually for submission to the DMR.  The continued appropriateness and adequacy of the
EMP is evaluated during the audits.

 IS0 14001 audits are held annually.

 Internal and external audits against the water use licence will be conducted annually and the
reports will be submitted to DWA.  The need for any licence revisions or amendments will be
evaluated during the audits. DWA conducts scheduled site visits to assess compliance to the
NWA.

Implementation of the actions identified to rectify non-compliances is monitored to ensure continual

environmental improvement.

6.3.4 Audit and report on relevance of IWWMP action plan
No audits against the IWWMP have previously been conducted but will be conducted in future.

6.3.5 Closure
Information in this section was sourced from SRK Report 381782, 2007 – Reference 97 and SRK

Report 421457, 2010 – Reference 120.  This information will be incorporated into a Rehabilitation

Strategy and Implementation Program (RSIP) if required by the water use licence.

Closure includes aspects that can realistically be completed during the life of mine under operating

costs (opex costs) and those which can only be completed at the end of the life of the mine (closure

cost).  Closure costs consider decommissioning and restoration as follows:

 Decommissioning costs: Costs pertaining to the removal of plant and infrastructure and the
rehabilitation of the surface following demolition. Decommissioning costs include footprint
rehabilitation (backfilling, topsoiling, profiling, vegetating) at the shafts, concentrators, offices etc.

 Restoration costs: Costs pertaining to the rehabilitation of areas impacted on by mining, outside
of infrastructure footprint. Restoration costs would involve groundwater remediation,
rehabilitation on tailings dams and waste rock dumps etc.

The closure objectives relevant to the IWWMP include:
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 Achieve agreed surface and groundwater quality targets set by CMA/DWA as far as practicable
relative to impacts and reasonability to achieve.

 Waste materials will be recycled, disposed or rendered harmless to an acceptable level.

 Contaminated soils will be treated/disposed/remediated in situ, in consultation with the
authorities, to meet the requirements of the final land use plan, without unduly negatively
impacting on the health of surrounding communities or impacting on local ecology.

In order to achieve the above stated objectives, it has been necessary to identify generic closure

requirements across the mine. These requirements have in many instances formed the basis of the

decommissioning and restoration costs. These criteria are:

 Return the land to its pre-mining state, where practicable and possible.

 Make areas safe for both humans and animals, where practicable and possible.

 Make areas stable and sustainable where required.

 Remove infrastructure other than residue deposits such as tailings dams, waste rock dumps and
return water dams where required.

 Remove and/or bury excess rubble and waste, excluding the new tailings dams where required.

 Rehabilitate disturbed land surfaces, excluding the tailings dam and return water dams where
required.

 Remove vehicles, plant and workshop equipment for salvage or resale, where no future use
exists.

 Fixed assets that can be profitably removed will be removed for salvage or resale.

 Items that have no salvage value to the mine but could be of value to individuals will be treated
as waste.

 Structures will be demolished, terracing removed and foundations demolished to 0.5m below the
original ground level where required.

 Excavations will be filled in with soil, of which the top 0,15m will be topsoil (from the topsoil
stockpiles) where required.

 Paved roads will be ripped up, the wearing coarse treated as waste while the sub-base will be
ripped or ploughed and covered with 0,15m topsoil where required.

  Inert ceramics such as bricks, concrete, gravel, etc. will be used as backfill or disposed of in a
permitted general waste disposal site.

 Inert waste, which is more than 0,5m underground, such as pipes will be left in place.

 Inert ceramic and buried waste, with a salvage value, such as scrap metal, building materials,
etc. will be removed, sold or disposed of as required.

 Air and water quality will be monitored until they reach a steady state or for three years after
closure.

 Redundant fencing will be dismantled and removed for salvage where practicable and possible.

 Concrete fence foundations will be demolished to a depth of 0,5m below the original ground level
where required.

 The fence line will be covered with topsoil where required.

 The company contracted to supply fuel will be required to remove all fuel storage and reticulation
facilities, and to address any soil and/or groundwater contamination associated with the facility,
as is typically written into a service level agreement.

 Contractor lay down areas will be demolished and rehabilitated where practical and possible.

 All services, for example the domestic water supply line and the power line will be demolished
only for the section on the mine lease area, if required (approximately 1km each).

 Since no new borrow pits will be established, the rehabilitation of borrow pits is excluded from
theses closure cost estimates. .

 Rehabilitation of the Klipfontein and Waterval tailings dams will be undertaken as part of the
operations and should form a component of the contractors’ scope of work

At closure process liquor effluents and sludges, which may include soils contaminated with these

materials, will remain at some of the Process Division operations as it will not be possible to
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reprocess all of this material through the smelter due to process limitations. As these wastes would

be potentially hazardous, they will require disposal to a suitable hazardous waste site.  As it is

unlikely that a commercial hazardous waste site has capacity for the entire volume of waste likely to

be generated, it has been assumed and costed that a hazardous waste site would be developed

within a 20 km radius of the source of the waste. This waste site would be constructed to meet the

current standard of H:H as per the Minimum Requirements for the Handling, Transport and Disposal

of Hazardous Waste (DWAF, 1994, 2nd Edition). Costing to meet this requirement is included in the

liability assessment for the various infrastructure units where the waste could possibly be considered

hazardous. The assessed cost in provided in Table 7-1.

Details per Business Division are provided in Appendix F.

7 Conclusions
7.1 Regulatory status of activity

The RPM Rustenburg operations have previously applied for a WUL in 2003 but the WUL has not

yet been issued thus RPM is currently operating its water uses as either existing lawful uses or

unauthorised water uses. This IWWMP serves as an update of water use management at the

operations.

7.2 Water uses to be authorised

The RPM Rustenburg operations have requested the following water uses:

 a) abstraction (shaft dewatering for reuse and  rain water from the tailings complexes);

 c) impeding or diverting the flow of water in a watercourse (road, rail, pipeline and conveyor
crossings, flow gauging weirs and diversion around Naudé Dam, tailings dams, return water
dams and plants);

 g) disposing of waste in a manner which may impact on a water resource (return water dams,
effluent dams, encapsulation dams, evaporation ponds, pollution control dams, Klipfontein and
Naudé in-stream dams, tailings dams, waste rock dumps, sewage effluent storage and sludge
disposal);

 i) altering a watercourse (see ‘c’ above);

 j) removing, disposing or discharging of underground water from underground operations (shaft
and mine working dewatering).

7.3 Exemptions required
The RPM Rustenburg operations have requested the following exemptions from Regulation 704

 Regulation 4a, 4b and 4c;

 Regulation 5;

 Regulation 6d and 6f

7.4 Section 27 Motivation
The relevant conditions of Section 27 and how they are being addressed by the RPM Rustenburg

operations are presented in Table 7-1.
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Table 7-1: Motivation in terms of Section 27 of the NWA

Section Description Motivation
27(1)(a) Existing lawful

water use
The mine has existing permits for the former four business units:

•  Anglo Platinum’s Rustenburg operations-R: 1954B
•  Waterval Smelter: 1865B
•  RBMR: 1867B
•  PMR: 1866B

The permit conditions have been consolidated and are presented in
Appendix 1.  All existing lawful water uses were registered in 1999 and 2009.

Unlawful use  All known existing water uses have been registered and /or are included in the
WULA or this IWWMP.  All existing and new uses not covered by the expired
permits i.e. not constituting existing lawful use are considered unlawful in
terms of the NWA until the WUL is issued.

New use •  WULA submissions have been made for the Hoedspruit tailings complex
(SRK Report 301781/1, April 2003 – Reference 55) and Klipfonteinspruit
alteration near the Waterval Complex (SRK Report 319672/2, May 2003 –
Reference 57).

•  A draft, consolidated WULA was submitted in October 2003 (SRK Report
317139/1, 2003 – Reference 71) for all existing and proposed water uses.

•  The WULA was updated in 2004 in the form of an IWWMP – Reference 80 -
and again in 2008 in the form of a Reconciliation Report.

•  All the existing lawful and newly applied for water uses were registered in
2009.

•  A WUL has not yet been issued.  Additional new water uses have been
identified and a WULA will be submitted following issuing of the WUL.   All
existing and proposed new water uses are described in Table 3-1.

41(3) Other relevant
legislation has been
complied with

•  EMPRs for the former four business units and subsequent amendments for
the expansions have been approved.

•  Where required a dual EIA/EMP process to address both MPRDA and
NEMA requirements is followed.

•  Waste activities in terms of NEMWA are also being addressed.
•  A legal register is maintained to keep abreast with legal obligations.

27(1)(b) Need to redress the
results of past racial
and gender
discrimination

•  AMPLATS is fully committed to meeting the socioeconomic requirements of
the MPRDA and the Mining Charter, and to achieving the associated
sustainable economic transformation.

•  The BBBEE scorecard for RPM as included in the Social and Labour Plan,
November 2009, is provided in Appendix B.

•  A number of BBBEE transactions have been facilitated at various
AMPLATS operations.  Examples of such empowerment transactions in the
Western Limb include:
- a 50:50 joint venture with Royal Bafokeng Resources over the

Bafokeng-Rasimone Platinum Mine (including the Styldrift project area)
in July 2002

- The development of a chromite recovery plant at Anglo Platinum’s Union
Mine with Siyanda Chrome Investments in July 2006.

- The transaction, in December 2006, with the Bakgatla-Ba-Kgafela
(Bakgatla), who are the traditional community at Union Mine, giving the
Bakgatla a 15% stake in Union Mine as well as a 26% stake in the
Magazynskraal project and a 55% stake in the Rooderand project.

- The formation, in August 2002, with Lonmin Plc, of the Pandora Joint
Venture, which includes the participation of the Bapo-Ba-Mogale
community and Mvelaphanda Resources (on behalf of Northam) as
empowerment partners, each having a 7.5% interest in the joint venture.

•  BBBEE transactions in the Eastern Limb include:
- Bokoni Platinum Mine previously Lebowa Platinum Mine now owned

51% by the BEE company, Anooraq and 49% by AMPLATS.
- Modikwa Platinum Mine project, a 50:50 joint venture between

AMPLATS and the ARM Mining Consortium Limited with the
communities having an effective 8.5% interest in the joint venture.

- Booysendaal Platinum mine owned by Northam, Mvela Resources and
AMPLATS and considered a fully integrated HDSA controlled platinum
mine.

•  No specific BBBEE transactions have been implemented at the Rustenburg
operations but AMPLATS has established an employee share ownership
plan that effectively owns 1.5% of AMPLATS to benefit all permanent
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Section Description Motivation
employees not benefiting from any other Company share scheme. More
than 90% of the scheme’s beneficiaries are historically disadvantaged
individuals.

•  In terms of the Rustenburg operations’ Social and Labour Plan
commitments to address employment equity the following has been
achieved or is planned:
- the operations achieved 39.1% HDSAs in management  by end October

2009. The target for 2010 was 42%.
- a target of 12.0% for women at the mine in 2011 from 8.2% in 2009.

27(1)(c) Efficient and
beneficial use of
water in public
interest

•  The public benefit of the operation relates to the economic development in
the area that can be directly attributed to mining.  This is expanded on
under 27(1)(d).

•  To ensure continued public benefit and beneficial water use, communication
with the public (interested and affected parties) is undertaken regularly
according to the Communication, Consultation and Involvement Procedure
(RPMC-ALL-SHER-PRO-0008).     In terms of legislation public consultation
has been conducted as part of the EMP Amendment processes.

•  Water use optimisation projects, including reuse of treated municipal
sewage effluent, are underway to reduce potable water consumption
thereby freeing up potable supply for expanding communities.

•  Purchase of treated municipal sewage effluent by AMPLATS has generated
funds for the Rustenburg Water Services Trust towards the upgrade of the
municipal sewage plant and Bospoort water treatment works.

•  Numerous projects have been undertaken or are underway to improve the
water quality and ecological integrity in the watercourses within the mine
lease area.  These are largely related to Regulation 704 compliance
projects (refer to Table 5-6).

27(1)(d)i Socio-economic
impact of the water
use applied for

A mine cannot operate without water.  It is as important an input as the ore
itself.  The socio-economic  benefits of the mining operation relate to:
•  improved local, regional and national economy;
•  job retention due to the anticipated life of the mine exceeding 50 years.
•  upliftment of surrounding communities: AMPLATS increased community

development spending at all operations countrywide by R104 million to
R245 million in 2009.

•  RPM has a Social and Labour Plan, which addresses issues, such as
employment equity, community empowerment (e.g. BBBEE initiatives) and
facilitation of community projects in partnership with the relevant
municipalities this being the Rustenburg Local Municipality (RLM) for the
RPM Rustenburg operations.   Local economic development projects have
been identified from the Reviewed IDP approved in June 2010 and R90m
has been allocated over the next 5 years for implementation in RLM.

27(1)(d)ii Socio-economic
impact of failure to
authorise the water
use or uses

The mine cannot proceed without the water use licence.  If the mine stopped
production, there would be a loss of around 19 000 jobs with the subsequent
implications on the local and regional economy.

27(1)(e) In line with the
Catchment
Management
Strategy

•  The Catchment Management Strategy for the Crocodile Marico has not yet
been finalised.  However, the mine intends to participate in the relevant
forums and will review its water management strategy, if necessary.

•  Currently AMPLATS participates in the Joint Water Forum which includes
other mines and industries in the region.  The focus of the Joint Water
Forum is water supply.

•  This IWWMP has taken cognisance of the Internal Strategic Perspective for
the Crocodile catchment (DWAF, 2004), which recognises the growth in the
area and the subsequent requirement to manage water demand and
implement source controls to minimise pollution.
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Section Description Motivation
27(1)(f) Likely effect of the

water use to be
authorised on the
water resource and
on other water
users (Quantity and
Quality)

•  Due to the historical nature of the operation, impacts on water quality and
quantity have been realised.   Generally fitness for use in terms of DWA
water quality guidelines for domestic use, livestock watering and aquatic
ecosystems is compromised.

•  However, as surrounding water users are reliant on municipal supplies the
RPM Rustenburg operations has had minimal impact on water availability.

•  A complaints register is maintained.  Key water related issues raised during
the period 2009-2011 have included (refer to Section 5.7 and Appendix C) :
- Appreciation for resolution of Siphumelele 1 shaft water entering

Thekwane Village;
- Deterioration in water quality in the Hex River and Bospoort Dam due to

mining (salinity) ;
- Water quality deterioration at Kanana village due to discharge of return

water;
- Faecal pollution of water resources due to informal settlements.

•  Extensive monitoring has enabled quantification of the impacts from the
RPM Rustenburg operations and non-RPM sources.   Management
measures already implemented and planned for completion during 2012 as
described in this IWWMP will minimise the identified pollution sources.
However, a  regional water task team involving DWA, is required to address
the non-RPM sources.

•  Although fitness for aquatic ecosystems has been compromised, the long
term biomonitoring data indicates improving trends, which  indicate that the
identified impact/s are being addressed or possibly becoming of a smaller
magnitude and there is potentially improved overall management of the
cumulative impacts (refer to Table 4-12).

27(1)(g) Likely effect of the
water use on the
class and resource
quality objectives

•  The Hex River and Sterkstroom have been classified as Class C:
Moderately modified with the desired state being a Class B (Kleynhans,
1999).  Resource quality objectives for these rivers have not been finalised.

•  Water quality impacts have been quantified with an addition of 234 mg/l
TDS between the up and downstream monitoring points but a reduction of
12 mg/l nitrate as N downstream (refer to Table 4-9 ).  The TDS impact can
be attributed to both surrounding users and the Rustenburg operations.

•  As noted under 27(1)(c) numerous projects have been undertaken or are
underway to improve the water quality and ecological integrity in the
watercourses within the mine lease area.

•   Implementation of the WUL conditions and this IWWMP will lead to further
improvements in water quality but the extent of improvement is subject to
non AMPLATS pollution sources being addressed by the impactors/DWA.

27(1)(h) The investments
already made and
to be made by the
water user in
respect of the water
use

Significant capital investment has been made to the existing RPM Rustenburg
operations to improve water management:
•  Upgrade of stormwater infrastructure including new, lined stormwater dams,

channels and paddocks at waste rock dumps (refer to Table 5-5).
•  Infrastructure to enable water reuse optimisation – new potable water

reservoirs to replace those being converted to process water reservoirs.
The 2010 closure cost estimates are R1,144m for closure liability on the Day
of Assessment and R881m for closure liability at Life of Mine. Financial
provisioning is made through an environmental trust fund called the Platinum
Producers’ Environmental Trust, which was established for AMPLATs mines
during 1995. All the AMPLATs Operations contribute to the fund on an annual
basis. Each operation has a separate account in the fund.

27(1)(i) Strategic
importance of the
water use to be
authorised

•  Mining is recognised as a significant contributor to the Gross National
Product of South Africa.  The Western Platinum Limb around Rustenburg is
currently a boom area.

•  The mining industry recognises the critical importance of water to both its
operations and to the long term sustainable growth of the area, once mining
is finished.  The commitments made in the Water Management Strategy in
Section 6 support this fundamental principle.

27(1)(j) The quality and
quantity of the
water in the water
resource which may
be required for the
Reserve

A groundwater Reserve determination has been completed but a surface
water Reserve determination is still in progress.   This information rests with
DWA and has not been provided to AMPLATS Rustenburg operations.



SRK Consulting: Project No: 407707 Rustenburg Operations IWWMP Page 145

BURJ RPM IWWMP f inal.docx June 2011

7.5 Proposed licence conditions
The standard licence conditions will apply.  All water uses in Table 3-1 should be included in the

WUL.
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Appendix A: WULA Progress and correspondence
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 WULA Milestones and progress for the RPM Rustenburg operations

 October 2003: WULA submitted

 September 2004: An Integrated Water and Waste Management Plan (IWWMP) was submitted to

DWAF in 2004 in support of the WULA (SRK Report 317139/2, October 2004).

 5 September 2007: draft integrated water use licence (IWUL) and Directive to comply to the draft

IWUL was issued to RPM by DWAF. The Directive required RPM to verify and confirm the

information in the draft IWUL and update the IWWMP as per Annexure 5 of the draft IWUL.

However, it was agreed with DWAF at a WULA meeting on 9 November 2007 that the update of the

IWWMP would take the form of a reconciliation report.

 2008: DWAF slowed down communication regarding the water use license until the IWUL procedure

between head office and the regional office was finalized (to date regional IWUL framework has not

been accepted).

 January 2009 RPM re-engaged DWAF on the WUL.

 2009 DWAF launched Letsema Project (WUL backlog eradication)

 2009: RBMR WULA to support groundwater abstraction for treatment was submitted

 2010: Electronic registration initiated by DWA (formerly DWAF) regional office

 2010: Business Unit IWWMPs initiated

 12-13 July 2010: Site visit by DWA regional office to verify water uses in WULA.  DWA Proposed

11 WUL’s be issued, owing to the vastness of the lease area and the complexity of the water

resource management in the nine sub-catchments.

 22 July 2010: Working session at DWA offices to confirm WULA information submitted, missing

information to be resubmitted (RBMR WULA for groundwater abstraction and treatment, Volume

2 documents (title deeds and drawings) and IWWMP reconciliation report) and additional

information required (Social and Labour Plan, Records of Decision for the EMPRs and updated

WULA forms).  Missing information was submitted over the period July to November 2010 as it

became available.

 8 July 2011: Meeting with DWA National to clarify if a licence per business unit or an integrated

licence would be issued.  Based on the complexity of the water balance and use of Klipgat return

water dam as a central storage facility, an integrated licence was agreed to.

 26 July 2011: Directive for abstraction and treatment of RBMR groundwater was issued and will

be in force until the licence is issued.

 11 November 2010: Site visit by DWA to assess WULA for shaft water uses (the previous visit

did not include a shaft visit).

February 2011: SRK reviewed the Record of Recommendation water use information.

Amendments were made and corrections to the WULA forms were submitted to DWA.   DWA

sent the forms through to WARMS for capturing

 March 2011: Groundwater Reserve completed but Surface Water Reserve still in progress.  A

copy of the Groundwater Reserve has not been issued to RPM.

 June 2011: DWA confirmed that the draft licence has been passed by the Approvals Committee

 (WUACC) and a quality check is in progress prior to submission of the draft licence to DWA

National for the final decision.  30 June:  WULA meeting scheduled to present the updated draft

IWWMP and agree on the way forward for new water uses.
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Appendix B: BBBEE
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Golder Associates Africa, Draft Consolidated Issues and Responses for Rustenburg Platinum Mines
– Rustenburg Section’s Consultation Processes, 2000 to 2006.

Issues Commentators Response during
or after meeting

Project
and/or
Meeting

Commitment
Status

Management
Plan

1.1 Water
That there is
appreciation for Anglo
Platinum’s efforts in
resolving the issue of
water from Turffontein
shaft entering the
Thekwane Village.

Mr Geoff
Moeletsi, Kgetse
Ya Tsie People’s
Forum

Positive comment
noted.

Public Open
Day, 4 June
2005

That it should be
indicated whether the
increased salinity in
the water in the Hex
River is due to the
population increase in
the area or to the
mining operations.

Mr Willem
Engelbrecht,
Rustenburg Local
Municipality

It must be recognised
that there are several
other mining and
industrial operations in
the area and that this
results in the
increased salinity. (Mr
Steve Bullock)

Community
Liaison
Meeting,
06/02/2003

As a matter of interest,
Anglo Platinum is
considering a project
to recycle the process
water from its
operations and hence
decrease the impact of
salinity. (Mr Stewart
Whyte)

1.1.1 Groundwater
That the squatting
problem in the area
causes water pollution
from faecal
contamination.

Mr. Mr. J.H
Viljoen –
Arnoldistad
Development
Trust

Western
Limb
Tailings Re-
treatment
Project
(2002/03)

Amendment to the Rustenburg Platinum Mines – Rustenburg Section (RPM/R)  Environmental
Management Program (EMP) to include the Proposed Intermediate Shafts Projects: Draft issues and
response report

This document records the issues of concern, questions and suggestions contributed by stakeholders throughout the
process to amend the Environmental Management Program (EMP) for RPM/R. Stakeholders’ contributions were made in
writing, telephonically, at focus group meetings held at the Rustenburg Civic Centre on 25 and 27 January 2005 and 15
April 2005 as well as at a public meeting/ open house held on 20 April 2005 at the RPM Sports and Recreation Club in
Rustenburg. This report also includes the responses provided by the technical specialists and the proponent

3.1 That it should be
indicated whether
information on
groundwater movement
in the Rustenburg area
is available.

Ms Naomi Tsebe, Environmental Manager
Rustenburg Local Municipality

A detailed groundwater study was compiled for the
project and RPM/R is currently investigating the
groundwater movement in their old order mine lease
area as a separated exercise.

3.2 That polluted
mine water flows into
the Kanana Dam. That
consideration be given
to an option of using that
water for the benefit of
the community.

Mr Geoff Moeletsi, Kgetse Ya Tsie People’s
Forum

Mr Jacobus Malan to follow up regarding the
source and chemical composition of that water
and report back at the Stakeholder Feedback
meeting on 4 June 2005.
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3.3 That there is
concern regarding
pollution of the
Bospoort Dam. That
although this pollution
comes from many
different sources, the
various mines in the
area are major
contributors.

Mr Thabo Zimba, African National
Congress

Jacobus Monitoring data show areas of concern and
possible sources of contamination.  The local
municipality in the process of addressing areas of
concern and Anglo Platinum will assist where
feasible.

Complaints register 2009-2011
Date Name and

Surname
Complaint (as received from
complainant without edits)

Type of
Pollution

Responsible
Operation

05-Oct-10 Ben Sepato
(Secretary:
Kanana
Community
Forum

Kanana Community Forum would like
to earnestly implore your office to
forward this communique to the
relevant department dealing with
environmental issues to respond to the
followings:-

(ii) during rainy period, the tailings
dam feeds water into nearby stream
linked to the Hex river which
meanders through Kanana.

- the water flowing from the tailings
dam carry some chemicals which
impact the river ecosystem negatively.

- these chemicals add to the river
nutrients base. As a result the
following water related changes
surface:- algae developing and caking
fast to the extent that the entire village
get enveloped into a bad smell which
last the entire year, lot of fishes die,
reeds has grown all over the river
banks, etc.

* the Kanana Community Forum is
established in accordance with the
provisions of the Mineral Petroleum
Resources Development Act
(MPRDA).

- it is legal requirements that Mining
companies like AngloPlats attends and
address Environmental issues related
to their operations seriously. Tailings
dam form part of AngloPlats existing
EMPR.

Water quality
due to return
water
discharge

Rustenburg
Concentrators
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Water quality limits applicable to the RPM Rustenburg operations
  Waste Load Allocation

(SRK Report 327976,
2004)

General
Limit

Draft
WUL

DWA water quality guidelines

Parameter Hex
River

Spruits,
stormwater

and
seepage

   Final
draft
2008

Domestic
Class 0
(1998)

Aquatic
Ecosystems

(1996)

Livestock
watering

(1996)

pH 6.5 – 9.0 6.5 – 9.0 6.0 –
8.5

6.0 – 9.0
5% or 0.5 of

a pH unit
variation

Electrical conductivity
(mS/m)

150 600 70 above
intake to a
maximum

of 150

80 70   500

Total dissolved solids
(TDS) (mg/l)

1 000 5 000

  515 450 <15%
variation

1000 dairy,
pigs,

poultry
2000 cattle

3000
sheep

Total suspended solids
(TSS)  (mg/l)

100 100 25

Hardness (mg/l)         100
Sulfate as SO4 (mg/l) 400 2 000   200 200   1000
Chloride as Cl (mg/l) 250 1000

    100 400max

1500 non
ruminanats

3000
ruminanats

Calcium as Ca (mg/l) 150 1000   32 32   1000
Magnesium as Mg (mg/l) 200 500   30 30   500
Sodium as Na (mg/l) 100 500   100 100   2000
Sodium as SAR (mg/l) 3.0 4.0   1.5 2
Potassium as K (mg/l) 25 50     25
Fluoride as F (mg/l) 1.0 1.0

1 1.0 0.7 0.75

2.0 pigs,
poultry

4.0 cows,
goats,
sheep

Nitrate (NO3 as N) (mg/l) 6.0 50

15  10  6

100 pigs,
poultry

200 cows,
goats,
sheep

Ammonia (NH3 as N)
(mg/l)

3.0 6.0
6 1.0 2

0.007 free
NH3

Phosphate as PO4 (mg/l) 1.0 10 10 0.1
Aluminium as Al (mg/l) 5.0 10   0.15 0.15 0.005 5
Copper as Cu (mg/l) 0.5 1.0

0.01 0.2 1 0.003

0.05
sheep,
calves

1.0 cattle
5.0 horses,

pigs,
poultry

Iron as Fe (mg/l) 1.0 2.0 0.3 0.1 0.5   10
Manganese as Mn (mg/l) 0.4 1.0 0.1 0.02 0.1 0.18 10
Nickel as Ni as (mg/l) 2.0 4.0

  0.2 1
5.0 pigs
1.0 other

Soap, oil, grease     2.5
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Exemption Permits
Parameter Waste load to Klipfonteinspruit Stormwater

and effluent
discharged
into return
water dams
and seepage
from system

Stormwater and effluent
discharged into

Klipfonteinspruit and
seepage from system

Mining and
Concentrators

Smelter RBMR PMR Mining and
Concentrators

Smelter RBMR PMR

pH
6.0 – 8.5

6.0 –
8.5

6.0 –
8.5

6.0 –
8.5

6.0 – 9.0 6.0 – 9.0
6.0 –
9.0

6.0 –
9.0

Electrical
conductivity (mS/m)

70 70 70 70 150 150 150 150

Total dissolved
solids (TDS) (mg/l)
Total suspended
solids (TSS)  (mg/l)
Hardness (mg/l)               50
Sulfate as SO4

(mg/l) 200 200 200 200 400 300 300 300

Chloride as Cl (mg/l) 100 100 100 100 200 200 200 200
Calcium as Ca
(mg/l)
Magnesium as Mg
(mg/l)
Sodium as Na (mg/l)
Sodium as SAR
(mg/l)

1.5 1.5 1.5 1.5 4.5 6 6 6

Potassium as K
(mg/l)
Fluoride as F (mg/l) 1.5
Nitrate (NO3 as N)
(mg/l) 6 6 6 6 12 12

Ammonia (NH3 as
N) (mg/l)
Phosphate as PO4

(mg/l) 1.5

Aluminium as Al
(mg/l)
Copper as Cu (mg/l)
Iron as Fe (mg/l)
Manganese as Mn
(mg/l)
Nickel as Ni as
(mg/l)
Soap, oil, grease



SRK Consulting: Project No: 407707 Rustenburg Operations IWWMP Page 156

BURJ RPM IWWMP f inal.docx June 2011

Appendix E: SHE Policy



SRK Consulting: Project No: 407707 Rustenburg Operations IWWMP Page 157

BURJ RPM IWWMP f inal.docx June 2011

Appendix F: Strategy, Plans and Procedures

Contents

Water quality monitoring procedure

Closure planning per Division



SRK Consulting: Project No: 407707 Rustenburg Operations IWWMP Page 1

BURJ RPM IWWMP f inal.docx June 2011

Closure plan aspects per division
Mining Division
The work required at each shaft is very similar; therefore, the following section is a generic

description of the assumptions made. Where there are specific instances where circumstances differ

at the shaft, this difference has been described.

The following assumptions have been made for each shaft:

 Waste rock dumps will either be removed as aggregate or will remain in situ. A provision has

been made for re-shaping, topsoiling or vegetating these dumps or dump footprints, as the

damage caused by creating borrow pits to obtain the soil to undertake this exercise would

probably outweigh the benefits associated with topsoiling of these dumps.

 An allowance has been made to lift the material dumped in an ad-hoc manner around the dump

footprints and shaft area and incorporate it into the main body of the dump;

 It has been assumed that as the underground sludges have been shown to be potentially acid

generating, they will require disposal in a manner where the environmental risks are reduced. It

has been assumed that these sludges will be removed by excavation and disposed of on the top

of a tailing dam. As the sludges had the potential to generate acid, it has been assumed that

heavy metals will be mobilised and will  migrate into the soil profile. Therefore an allowance has

been made for the removal of the contaminated soil (to a depth of 1000mm) followed by disposal

on the tailings dam.

 Various scrap piles, including building rubble and scrap steel require disposal.

 It has been assumed that storing of materials, handling of explosives and spillage of oils and

greases during maintenance or due to leaks have contaminated some soils.  . A provision has

therefore been made for the removal of 40m2 of soil followed by the disposal of this soil on a

tailings dam.

 It must be noted that shaft sealing and removal of rock platform is included in the demolition

costs.

The table below lists variations on the work described above for each of the shaft areas.

Variations on assumptions at the individual shafts
Shafts Assumption
Siphumelele 2 No additional work other than that described above
Siphumelele 3 No additional work other than that described above
Siphumelele 1 An estimated 50 000m3 of rubble and scrap have been disposed of inside the fence, which will

require disposal
Khomanani1 No additional work other than that described above
Khomanani 2 Waste rock from Frank 2 is moved underground to Frank 1, therefore no waste cutoff trench is

required, nor is any consolidation of waste rock needed
Khuseleka 1 A series of evaporation paddocks have been constructed to the south west of the shaft. These will

require flattening and vegetating (It is assumed that the footprint is not contaminated). The U/G
sludge has been deposited on the waste rock, therefore it has been assumed that no soil
contamination has occurred. A provision has been made for the removal of contaminated soils at the
sewage pump station. The municipal waste dump that has developed to the north of the waste rock
dump will be closed by compacting the waste, and then covering with a minimum of 1 m of clay. Once
covered the area will be vegetated.

Thembelani 1 No additional work other than that described above
Khuseleka 2 The outcrop adit on the north eastern side of the shaft requires sealing;

The pollution control dam requires demolition, levelling and vegetating
Bathopele No waste rock or sludge is yet present; therefore these have not been included in the cost estimate.

The hydrocarbons in sumps requires disposal followed by topsoiling and vegetating the area.



SRK Consulting: Project No: 407707 Rustenburg Operations IWWMP Page 2

BURJ RPM IWWMP f inal.docx June 2011

Process
 processing of any remaining concentrate, during this period all residual raw materials should be

utilised as far as possible;

 disposal of any remaining liquid effluents;

 full demolition of the buildings and structures including roads, railways, pipelines and powerlines;

 disposal of rubble in nearest shaft (Frank 1) prior to the sealing of the shaft;

 dig and dump for saline soils (soils with EC greater than 400mS/m)4 followed by disposal as a

cover material onto remaining tailings facility;

 dig and dump for metal contaminated soils, with appropriate disposal based on the risks

presented by the soil;

 backfilling deep excavations (greater than 750mm) with the sink product from Dense Media

Separation (DMS) undertaken in concentrators;

 topsoiling to the depth of 500 mm;

 vegetating.

In order to achieve this, the following assumptions have been made:

 Although the majority of the plant is covered by hardstanding the integrity of this does not appear

to be good. Therefore, it is likely that salts and metals in solution have migrated through the

hardstanding and into the soils. This has been demonstrated to a limited extent by the during a

soil sampling exercise around the smelter. The mobility of these metals is low given the high clay

content of the soils and the relatively high pH. However, even though mobility and exposure

potential is low, the salt and/or metal concentrations in the soils might be considered a risk by

the authorities or a third party who may be required to take on the liability when the plant is

converted to a light industrial area at closure. Therefore, a provision is required for the

remediation of these soils. As the area contaminated has not been determined, it is presently

estimated that 20% of the area of the smelter has soils excessively contaminated with heavy

metals and/or salts requiring management. Given the limited mobility it is expected that the

contamination is contained in the upper 500mm, of topsoil. Therefore, the allowance for closure

is to remove soils to a depth of 500 mm over 20% of the area of the smelter. These soils will

then be disposed of at the suitable waste site (Effluent Dams).

 It has been assumed that all ore and raw material stockpiles will be processed or sold prior to

closure. Therefore, no allowance has been made for the removal of this material. An allowance

has however, been made for the remediation of the footprint and the area surrounding the

footprint as runoff control has been poor, where these stockpiles existed. This includes the

removal of 500 mm of soil, which can be disposed of on a tailings dam. As this plant

4 Salinity of the soil impacts on the osmotic potential of soil. The affect of this is to create a moisture gradient from the plant to the soil,
rather than the reverse as is the case in normal soils. This gradient therefore limits the plants ability to absorb moisture and the plants (and
seeds) effectively. Research by the US Salinity Laboratory has indicated that generally an Electrical Conductivity (EC) greater than 400
mS/m in a saturated extract is limiting to plant growth (depending on species and local site conditions). For purposes of this version of the
closure plan, 400mS/m is taken as the threshold for remediation. However, it is recommended that in the interim between Closure Plan
updates, trials be undertaken using various crops and grass species to determine how the species react in the different soil types on the
mine lease area. TPH greater than 5,000 ppm based on Dutch Intervention Guideline as no guideline available in SA
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infrastructure is likely to remain as a light industrial area, the excavations created by removing

topsoil can be backfilled with crushed waste rock and compacted to a suitable level.

 Assuming closure today, Blastrite would continue with its operations until the slag stockpile

situated to the north of the smelter was removed. It has also been assumed that it is Blastrite’s

responsibility to remediate the area where the slag stockpile was situated. This would include

removal of all buildings and associated infrastructure and the lifting and disposal of any residual

slag. It has also been assumed that Blastrite would have to excavate and dispose of the top 500

mm of soil and disposed of this in a manner acceptable to the authorities. Theoretically all the

work mentioned above would be the responsibility of Blastrite and this liability must be

transferred as they are the polluter. As the liability is not considered to be RPM’s, no provision

has been allowed for the clean-up of this area.

 It has been assumed that the pollution control dams contain sediments that could possibly

represent an environmental risk. Thus prior to closure of the dams, the sediments would have to

be removed and disposed of in a suitable facility. In order to quantify the volume of material

requiring disposal, it has been assumed that a uniform layer of 500mm is present in the dams.

Once the sediments have been removed, it is assumed that the plastic liners will be lifted and

the excavation backfilled with material sourced from problem areas on site i.e. contaminated

soils, and then covered with topsoil prior to vegetating.

 The pollution control dam at ACP has been designed to contain polluted water. The closure

strategy for this facility will be to allow the water contained in the dam to evaporate as far as

possible. The excavation will then be infilled with suitable waste and contaminated soils and

capped with an impervious layer to prevent ingress of rainwater.

 Various piles of scrap metal and builders rubble are present around the periphery of the smelter.

The amount of material has not been accurately quantified at this time, however, a provision has

been made for the disposal of an estimated quantity of this material.

Rustenburg Base Metal Refinery

The following has been costed when determining the liability for the RBMR:

 processing of any remaining matte, during this period all residual materials should be utilised as

far as possible;

 full demolition of the buildings and structures including roads, railways, pipelines and powerlines;

 disposal of any remaining liquid effluents;

 disposal of rubble in nearest shaft (Frank 1) prior to the sealing of the shaft;

 dig and dump for saline soils (soils with EC greater than 400mS/m) followed by disposal as a

cover material onto remaining tailings facility;

 dig and dump for metal contaminated soils, with appropriate disposal based on the risks

presented by the soil;

 backfilling deep excavations (greater than 750mm) with DMS;

 topsoiling to the depth of 500mm;

 vegetating.

In order to achieve this, the following assumptions have been made:

 The surface of the south eastern corner of the plant is heavily contaminated by sodium sulfate

that has escaped containment and is lying on the surface over an area of approximately 4 ha.

This salt is relatively soluble and has migrated through the soils and into the groundwater, as
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shown by the ground water monitoring results. Recent work by SRK on the soils has indicated

that contamination is prevalent in this area. It is assumed that if the source is controlled the salts

will have leached from the soils by closure. However, in the event of immediate closure it will be

necessary to remediate the soils to remove the salts. A provision for this has therefore been

made in the closure assessment. The option that has been costed is to excavate the

contaminated material and disposed of it on the tailings dam. As the salts will potentially still

leach from the disposed soils, it will be necessary to compact them to reduce permeability as far

as possible. The area will then be profiled to be free draining and revegetated. It has been

assumed that because of the extent of contamination, this area will have to be separated from

that which is to be used for light industrial purposes and will require remediation immediately at

closure of the Process Division (irrespective of what the final land use is for the remainder of

RBMR).

 SRK understands that the original encapsulation dam was constructed with only an HPDE liner,

while the new encapsulation dam has been constructed with a composite liner consisting of clay

not exceeding 300mm layers and a compacted  300 mm tailings blanket, 2 000 micron HDPE

liner and Bentofix layer. The liner of the new dam is considered adequate to prevent undue

seepage, while that of the original dam is not. It has been assumed that the old encapsulation

dam will be removed, with the material deposited in one of the existing lined process water dams

that will be utilised for the disposal of waste and contaminated soil. It has again been further

assumed that the only work required on the new dam will be the construction of a sealing cap.

 The northern dump has been shown to contain hazardous material, such as boiler ash and lead

filter press cakes (potentially generating Cu, Pb, Ni, Zn and Mn containing effluents), as well as

non-hazardous material such as waste rock and building rubble. Although, the waste dump has

been capped with a topsoil layer and vegetation established, the remedial measures that have

been undertaken may not comply with authorities requirements as no leachate control

mechanism has been provided. It will therefore, be necessary to undertake remedial measures

that will ensure that no significant leachate from the dump can enter the environment

(particularly the Klipfonteinspruit), which is situated to the north of the dump. It has been

recommended that the dump should be selectively excavated to segregate non hazardous waste

from the hazardous material to reduce the volume of material that has to be treated as

hazardous waste. The closure of this dump has therefore been based on the following:

 Segregation of the waste into a hazardous and non-hazardous component;

 Where there is doubt, the non-hazardous material should be treated as hazardous. For example

if concrete block or waste rock (typically non-hazardous material) has been in contact with the

waste or leachate from the waste, the non-hazardous material should be treated as hazardous;

 The hazardous material should be disposed of in a suitable waste facility. It is likely that this

material cannot be disposed of on the tailings dam as the consistency of the waste will prevent it

being spread in thin layer on the dam;

 The non-hazardous waste should be disposed of in a stockpile constructed from all the other

building rubble and non-hazardous material that surrounds BMR.

 Anecdotal reports indicate that the southern dump contains inert material such as waste rock

and cement. It has been assumed that this material does not represent a risk which requires

mitigation. The implication of that is that remediation already undertaken – topsoiling and

vegetating – is adequate for closure. It has therefore been assumed that no further remedial

work is required
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 It has been assumed that Dam 3B, contains a sludge that would require disposal in a facility that

minimises leachate release to the environment.

 It is assumed that Effluent Dam 3, Dam East, Dam West, Dam 1, Dam 2 and Dam 3A contain a

sludge that could represent and environmental risk. As the liners of these dams do not appear to

be suitable for long term containment, the assumption has been made that the sludge will be

transferred to the hazardous waste facility;

 A soil investigation undertaken by SRK in 2005 at RBMR indicated that the underlying soils may

be heavily contaminated with various heavy metals such as Cu, Zn and Ni and potentially more

hazardous metals such as Cd and Hg. Given the expected level of contamination that is present

in these soils, it is unlikely that the authorities will allow the site to be transferred to a third party

without a commitment from that party that at the end of the life of the site, remedial work will be

undertaken. It is also unlikely that this liability can be transferred without a guarantee from Anglo

Platinum that it will be responsible for the remedial work. In order to set that quantum, it has

been assumed that the fill material that was used during construction is all contaminated and will

require disposal. The average depth of fill has been assumed to be 1 200mm. Given the nature

of the likely contaminants, it is assumed that the material will require disposal to a hazardous

waste site. As the estimated volumes requiring disposal are large (approximately 500 000 m3)

the existing capacity in the RPM effluent dams is insufficient. It has therefore been assumed that

an appropriate waste site will be constructed for this material at closure.

 Various piles of scrap metal and builders rubble are present. Although the amount of material

has not been quantified, a general provision has been made for the disposal of such material.

Precious Metal Refinery
The following has been costed when determining the liability for the refinery:

 processing of any remaining PGM rich concentrates during this period all residual materials

should be utilised as far as possible;

 full demolition of the buildings and structures including roads, railways, pipelines and powerlines;

 disposal of any remaining liquid effluents

 disposal of rubble in nearest shaft (Frank 1) prior to the sealing of the shaft;

 dig and dump for saline soils (soils with EC greater than 400mS/m) followed by disposal as a

cover material onto remaining tailings facility;

 dig and dump for metal contaminated soils, with appropriate disposal based on the risks

presented by the soil;

 backfilling deep excavations (greater than 750mm) with DMS;

 topsoiling to the depth of 500 mm;

 vegetating;

In order to achieve this, the following assumptions have been made:

 Dams 1 to 5 store acidic effluents and may contain sediments with high metal concentrations

which may have been solubilised under the acid conditions in the process. The sediments

contained in these dams are therefore considered hazardous and may require disposal as

hazardous;.

 It is assumed that the effluent dams, Dams 6 East and West, containing lime/alkali solutions do

not contain other elements that could be considered hazardous. The sediments that are

contained in these dams should therefore not require treatment as hazardous waste. However, it
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is assumed that these alkali wastes will be co-disposed of with the acid wastes (Dams 1 to 5) to

neutralise both the acids and alkalis, as far as possible.

 It has been assumed that process control and level of housekeeping at PMR is of a high

standard, given the inherent value of the raw materials and products on site. Therefore, it has

been assumed that the soils below the plant are relatively uncontaminated and will not require a

high level of remediation. Until quantified using an intrusive soil sampling program, it is assumed

that no soil remediation will be required for the closure of PMR.

 It has been assumed that the brine dams contain high concentrations of salts. However given

the almost infinite solubility’s of some of the salts in these brines (typically high concentrations of

calcium chloride) it is not expected that effective precipitation of salts will occur during natural

solar evaporation. The effect of this is the generation of a thixotropic sludge that still contains a

relatively high moisture content. This high moisture content and thixotropic properties makes

handling this material is difficult as it is typically a physically instable material. The closure

activity will therefore be to dispose of the brine and sludge as hazardous waste;

 Various piles of scrap metal and builders’ rubble are present.  The amount of material has not

been quantified, however, a general provision has been made for the disposal of such material.

Concentrators
The following has been costed when determining the liability for the Klipfontein, Frank and UG2 and

Waterval Concentrators:

 re-processing of ad hoc stockpiles, sludges or material that contains inherent value (PGMs);

 processing of any remaining ore, during this period all residual materials should be utilised as far

as possible;

 full demolition of the buildings and structures including roads, railways, pipelines and powerlines;

 disposal of rubble in the nearest shaft (this should be undertaken before the various shafts are

plugged);

 dig and dump for saline soils (soils with EC greater than 400mS/m) followed by disposal as a

cover material onto remaining tailings facility;

 dig and dump for metal contaminated soils, with appropriate disposal based on the risks

presented by the soil;

 backfilling deep excavations (greater than 750mm) with crushed waste rock or DMS;

 topsoiling to the depth required for post mining land capability (750mm for agricultural soils,

500mm for greenbelt soils 250mm for grazing soils);

In order to achieve this, the following assumptions have been made:

 Typically concentrators do not have the significant heavy metal contamination problems

associated with downstream processing of PGM’s. However, observation initially in 2006 but

reinforced in 2009, by SRK indicates that there is limited soil contamination present at the

concentrations. To account for the remediation of this (dig and dump with disposal at the tailings

dams) followed by replacement with clean material it has been assumed that 20% of the site will

require remediation to a depth of 500mm. The remaining areas will then be ploughed to loosen

the compaction that has occurred, to prepare for seeding with grasses to encourage

revegetation. The area will be seeded with a mixture of indigenous species.

 Observations on site indicate that historically there have been some limited spills of tailings

material. Although these are relatively minor, they will still require removal and deposition on the
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tailings dam. It has been assumed that the total volume of tails requiring lifting is approximately

50 000m3.

 Various piles of scrap metal and builders’ rubble are present around the periphery. The amount

of material has not been quantified, however, a provision has been made for the disposal of this

material.

Klipfontein Tailings Dam

 This facility is currently being recovered as feed for the Western Limb Tailings Retreatment

Plant, from where the tailings are deposited onto the Hoedspruit tailings dam.  Once the dam

has been removed it is planned to mine the shallow reef below the dam using opencast mining

techniques. The implication of this is that at closure the dam as well as approximately 90% of the

footprint would have been removed. The remaining 10% of the footprint will require remediation.

However, if the Tailings dam was to require rehabilitation on the day of the assessment, the dam

which is partially reclaimed would have to be reshaped and consolidated to re-profile the steep

slopes created by monitoring (up to 90o). These slopes would then require revegetating. It must

be noted that a portion of the reclaimed footprint has currently been opencast mined, thereby

mixing the contamination that may have been present in the topsoil (although not measured) into

the soil profile. For the purposes of this assessment it is assumed that the contamination in the

footprint mined, will not require any remedial measures.

Waterval Tailings Dam
Although no recovery has yet begun, current planning is that this facility will also be re-mined with

the recovered product being treated at the Western Limb Tailings Retreatment plant. As remining

has not commenced, this dam will be rehabilaited as for the Paardekraal and Hoedspruit dams.

Paardekraal Tailings Dam

The current planning is that no reprocessing of this dam will occur, with the dam remaining in place

at closure. Therefore, the closure provisions that have been made for this dam is for vegetating

areas not yet covered.  The revegetation of the slopes are ongoing and there is limited backlog

requiring costing for DOA. For the LoM assessment it is assumed that there is no backlog and all

that will be required will be rehabilitating the top areas.

Hoedspruit Tailings Dam

The current planning is that no reprocessing of this dam will occur, with the dam remaining in place

at closure. Therefore, the closure provisions that have been made for this dam is for vegetating

areas not yet covered. The revegetation of the slopes are ongoing and there is limited backlog

requiring costing for DOA. For the LoM assessment it is assumed that there is no backlog and all

that will be required will be rehabilitating the top areas.

8.1.1 Surface services
Tar Pits

 It has been assumed that the tar contained in these pits (those adjacent to the stadium and

those at the Klipfontein concentrator) has sufficient calorific value to allow the material to be

used as an alternative fuel source in a furnace, kiln, boiler, etc. A provision for the excavation of

the tar followed by deposition into a container for transport to a facility within 200km of RPM has

been allowed. Once the tar has been removed, the soil below the pit will need to be excavated

and disposed as hazardous material in one of the on-site facilities. A number of components of

coal tars, specifically PolyAromatic Hydrocarbons (PAHs), BTEXs, Phenols and Creosotes etc

are considered potentially highly hazardous, being confirmed or probable carcinogens,

mutagens or teratogens. As many of these components are  very slow degraders (i.e.
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recalcitrant), contamination of soils and groundwater by coal tar residues can remain a hazard

for decades.

 Given the predominantly clay nature of underlying soils, it is presently assumed that the

migration of organic contaminants from the tar into the underlying soils has been limited and the

tar has acted as a self-sealant minimising migration. Therefore, it has been assumed that no

significant contamination plume has developed below the tar pit, as yet.

 The tar in the pits to the north of the Klipfontein Concentrator has been removed, however, the

pits have not been backfilled. It is assumed that no residual tar remains and the pits can be

closed by backfilling with dump rock and then topsoiling and vegetating.

Central Salvage Yard

 A wide variety of scrap is stored in the yard, including that from mining and processing

operations. It is assumed that due to the nature of the scrap stored in the yard, the soils below

the scrap have been contaminated with a variety of contaminants including organics (oils,

greases, paints, solvents etc) and inorganics (salts). It has however, been assumed that no

radioactive material (such as that used in some instruments) has been stored in the yard.

 As a result of the expected contamination, an allowance has been made for the removal of the

soils below the yard followed by disposal with other highly contaminated material. Once the

contamination has been removed, the area will be profiled and vegetated.

Central Deep Crushing Yard

 It has been assumed that contamination in this area is minimal as it is understood that the

crushing of rocks is the only  operation at this yard and that  no potential contaminants are used

in the process. As minimal contamination was observed, or is expected, the only remedial work

required in this area is the disposal of scrap followed by soil preparation and vegetating. Soil

preparation will include scarifying the soil followed by ripping and vegetating.

Spruits

 It has been assumed that the metal processing facilities (WVS, RBMR and PMR)  adjacent to

the Klipfonteinspruit have resulted in some contamination of the sediments with heavy metals

along the spruit from downstream of the Klipspruit dam to the Combrink dam (approximately

4 000m). Along with the contamination entering the spruit from the process areas, the heavy

metal content of the sediments may be adding contaminants to the water column resulting in the

poor quality water measured in the spruit. It is SRK Consulting understanding that no study has

been undertaken to determine the effect of the sediments on water quality. Until such time as

such a study is undertaken, it has been assumed that sediments are contaminated and will

require remediation. The distance included in this assumption  ranges  from just upstream of the

sources (upstream of PMR) to the Combrink dam. A previous study has been undertaken on the

Naude dam (downstream of the Combrink dam) which indicated that the sediments in this dam

were not contaminated. It has been assumed that the average width of the floodplain (which is

also assumed to be contaminated) is 20m and it has been assumed that the sediments have

been contaminated to a depth of 500mm. An allowance has been made for the removal of the

sediment followed by disposal on the tailings dam. Even though the metal concentrations in the

sediments may possibly classify it as hazardous, it is believed that spreading the sediments over

a wide area on the dam will delist the contaminants in terms of the DWAF Minimum

Requirements ” thereby reducing their risk.

 Grab sediment samples were collected upstream and downstream in the Paardekraalspruit, the

Klipgatspruit and the Hex River to determine whether there is any metal enrichment as a result

of mining activities. The results indicate that there may be some copper and cobalt in the
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downstream sediments of the Paardekraalspruit, however, the enrichment in Mn (upstream is 50

times that in the downstream reaches) also measured in the system may indicate that

enrichment in Cu and Co may be as a result of the surrounding geology rather than as a result of

mining activities. The results in the Klipgatspruit indicate very little difference between the

upstream and downstream samples, while the sediments collected in the Hex River typically

have lower metals in the downstream sediments relative to those upstream. These results are

inconclusive; however, indications are that the sediments in these three rivers have not been

significantly impact on by mining activities. Therefore the assumption has been made that no

remedial work is required along these water courses.

Dumps (other than shaft waste rock dumps & tailings dam)
Other than those already mentioned, there is one dump located around the mine that requires

remedial work prior to closure with this dump being the waste dump at the old Central Deep Mine.

The material contained in this dump will be consolidated and the dump topsoiled and revegetated.

Sewage Plants
The EMP makes the commitment that during operations, the sewage sludge generated in the various

plants will be disposed of on the tailings dam. Therefore the assumption has been made that at

closure, any residual sludge from the two operating plants (Townlands and Waterval) will be

disposed of on the Waterval Tailings dam. It is very difficult to assess the volumes of sludge currently

requiring disposal, therefore it has been estimated that 5 000m3 of sludge will require disposal from

the two plants at time of closure.

Informal Settlements
A number of informal settlements have developed within the mine lease area. While the mine has not

encouraged this development, it has recognised that the informal settlements have developed as a

result of job seekers being attracted by the mines activities to the area. Although, the environmental

(as opposed to the socio-economic) impacts associated with these informal settlement have not

been quantified, the mine has made a closure provision for restoration in these areas (R15 million).

The purpose of the provision is to restore land to pre-disturbance land capability, removing litter

where necessary and importing soils where soils stripped or breaking compaction that has occurred

as a result of the high traffic density in the area.
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Appendix G: Drawings
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Appendix H: Water Operational Action Plans
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1. INTRODUCTION

1.1 Background to Ambient Air Quality in Rustenburg

One of the key environmental issues in the eastern part of the North West Province is air

quality (Walmsley and Walmsley, 2002). The major causes of poor air quality in the region

are mining and mineral processing, wind-blown dust from tailings dams, large informal

settlements burning fossil fuels, agriculture, transport and regional atmospheric transport.

All pollutants emanating from such activities have an influence on the local and regional air

quality  in  the  Rustenburg  area  and  may  lead  to  acid  rain,  changes  in  soil  and  water

chemistry, loss of biodiversity, infrastructure impacts and health impacts.

The public awareness of these impacts has increased as a result of public participation

processes (PPP) being undertaken as part of the compilation of Environmental Management

Programmes (EMP’s) and Environmental Impact Assessments (EIA’s). The North West Air

Pollution Control Forum (NAPCoF) is an organisation that has been developed to address

public concern of air quality impacts. The NAPCoF members comprise various industries in

the area, non-governmental organisations (NGO’s) and regulatory authorities. This forum

has led to the encouragement of contributors to air pollution in the Rustenburg area to

monitor and report on the status of air quality to the broader public. Due to the fact that air

quality is seen as a priority issue, Anglo Platinum Limited (Anglo Platinum) Rustenburg

Platinum Mines Limited (RPM) Rustenburg Section initiated management plans to reduce the

impact on air quality from its operations.

These management plans are currently regulated through EMP’s approved in terms of the

Mineral  and  Petroleum  Resources  Development  Act,  28  of  2002  (MPRDA)  or  through

Provisional Registration Certificates (PRC’s) issued in terms of the Atmospheric Pollution

Prevention Act, Act 54 of 1965 (APPA). These PRC’s will soon be replaced with Atmospheric

Emission Licences (AEL’s) due to the recent enactment of the National Environmental

Management: Air Quality Act, 39 of 2004 (NEM:AQA) that repeals APPA. However, the

regulations specific to the process and application for an AEL have not yet been published.

1.2 Background to the Development of the RAQMP

In line with the drive to reduce ambient air quality levels in the Rustenburg area and as part

of their environmental commitment, Anglo Platinum RPM Rustenburg Section has committed

to the development of an air quality management plan (hereafter referred to as the RS-

AQMP)  in  order  to  specifically  reduce  the  air  emissions  from  their  operations  in  the
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Rustenburg area. This RS-AQMP is an amalgamation of inputs from the various operations

owned by Anglo Platinum in the Rustenburg area, consultation with interested and affected

parties (IAP’s) during public participation processes and specialist consultants. The RS-AQMP

was  first  developed  in  2003  in  line  with  international  best  practice  (Figure  1)  and  in

anticipation of NEM:AQA.

Figure 1: Three Fundamental Issues Considered for the Development of the RS-AQMP

1.3 Aim of Updating the RAQMP

The aim of updating the RS-AQMP is to assess the implementation of objectives and targets

set in the 2003 version that would reduce air emissions from significant sources of air

pollutants identified in the Rustenburg area, as well as include additional air pollution

reduction measures for existing and new operations. Additionally, NEM:AQA implies that all

Anglo Platinum operations must review targets set in terms of APPA.

1.4 Maintaining of the RAQMP

The development of the RS-AQMP (Figure 2) started during the latter part of 2002.  The first

step was to compile a framework that would form the basis of the RAQMP and thereafter a

period of data collection through ambient monitoring, source-specific monitoring, sampling

and the use of emissions factors. These databases have been used for the compilation of

detailed source inventories for use in air dispersion modelling.  The modelling results

provided an idea of the overall impact from the Anglo Platinum operations and from these

results the priority areas could be identified

DETAILED

SOURCE

INVENTORY

OPERATIONS

SPECIFIC PLANS

CONSOLIDATION
OF PLANS AND
MONITORING
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Each business area was then required to develop a site-specific air quality management plan

(AQMP),  which  looked  at  the  sources  of  air  emissions  from their  operation  and  proposed

control measures or management steps to reduce the impact on ambient air quality. These

site-specific air quality management plans are included as appendices in this report.

The RAQMP undertakes  to  collate  the  AQMP’s  from each of  the  operations  and develop a

regional framework for Anglo Platinum operations to reduce air emissions and mitigate the

impact on ambient air  quality (Table 1).  The RAQMP will  be updated every 3-5 years and

will incorporate upgrades, expansions and other activities of the various operations that may

lead to deterioration in air quality.

Figure 2: Diagram Indicating the Structure of the RS-AQMP
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2. FRAMEWORK OF AN AQMP

The descriptions of the criteria included in the site-specific AQMP’s are outlined in this

section.  The site specific AQMP’s are dynamic documents that will be changed as emission

reduction strategies are implemented.  The source-based monitoring will be included in the

business unit AQMP’s, whilst the receptor based monitoring and targets will form part of the

RS-AQMP.

The AQMP must clearly specify the following during all phases of the operation:

Significant sources of atmospheric emissions.

Source-specific emission control measures to be implemented.

Source-specific and receptor-based (ambient) performance indicators.

Source-specific and receptor-based (ambient) monitoring strategies.

Source-specific contingency measures.

Internal and external reporting and community liaison protocols.

Internal inspection and external auditing protocols.

Financial provisions.

3. SIGNIFICANT SOURCES OF AIR EMISSIONS

An Air Quality Impact Assessment in the form of a detailed source inventory has been

undertaken for the RAQMP and this was supplemented by individual impact assessments

performed by different operations.  These included source and receptor based monitoring

data as well as environmental parameters.  Each business unit has identified the site-specific

sources of these air emissions and this information was consolidated into a single modelling

database. Significance of pollutants depends on the air quality objectives and targets which

an operation wishes to adopt. These would include the country-specific standards or

guidelines as a minimum; compliance with international standards and ultimately the

implementation and maintenance of B.A.T or equivalent for minimisation and prevention of

air quality impacts.

3.1 Anglo Platinum Business Unit AQMP’s

The Air Quality Management Plans for each of the Anglo Platinum operations are provided as

appendices to the Regional Air Quality Management Plan (Table xx). The implementation

and management of these AQMP’s is the responsibility of each of the specific operations in

accordance with the conditions of their Mining Authorisation (issued under the Minerals Act,

50 of 1991 and converted in terms of the Mineral and Petroleum Resources Development
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Act, 28 of 2002) and / or the SPP (issued under the APPA).  The responsibility of the RAQMP

is to oversee this process and to ensure that international best practice is implemented

across all operations.

Table 1: Anglo Platinum Operations in Rustenburg Region

MINES CONCENTRATORS TAILINGS DAMS PROCESS

OPERATIONS

OPERATIONAL PHASE

Brakspruit Shaft Waterval UG2 – Phase 2

Concentrator

Klipfontein Tailings Dam RPM Waterval Smelter

Boschfontein East Shaft Waterval Concentrator

Merensky

Paardekraal Tailings

Dam

Rustenburg Base Metals

Refiners

Boschfontein West Shaft Frank Concentrator Waterval Tailings Dam Precious Metals Refiners

Townlands Shaft Klipfontein Concentrator

Turffontein Shaft Western Limbs Tailings Re-treatment Plant and

Tailings Dam

Frank I Shaft

Frank II Shaft

Waterval Shaft

Paardekraal Shaft

Bleskop Shaft

Logistics and Services

RPM Closure Phase

CONSTRUCTION PHASE : Anglo Platinum Management Services (AMS) Projects

Paardekraal 2 shaft

Townlands Ventilation

shaft

Waterval Phase 4

(conceptual)

TURK Shaft- conceptual

Turfontein ventilation

shaft
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3.2 Dust emissions

In  order  to  determine  the  significance  of  total  suspended  particulate  (TSP)  and  PM10

emissions a detailed source investigation was undertaken.  The main findings of this source

inventory study are presented in Table 2. From this table it is clear that the emission rates

from the various sources differ significantly and the major contributors to air emissions from

the Anglo Platinum operations can be identified

Table 2: Summary Table of Emission Rates from Anglo Platinum Operations, Rustenburg

*Source ranking is based on TSP emission rates

SOURCE GROUP

EMISSION RATES PERCENTAGE OF TOTAL
SOURCE

RANKING*
TSP PM10 TSP PM10

(tpa) (tpa) % %

POINT SOURCE (as per scheduled process certificates)

Smelter 167.90 142.35 1.29 3.08 3

BMR 111.70 100.34 0.86 2.17 5

PMR 25.55 25.55 0.20 0.55 6

Concentrator (PF Retief

Lab)

Isokinetic sampling campaign in progress to quantify emissions. Not a scheduled

process.

FUGITIVE SOURCE (Environmental Management Services , Development of an ambient particulate pollution

management system for Anglo Platinum operations in Rustenburg, April 2003)

Wind Erosion

- Tailings dams 165.35 23.15 1.2714 0.5012 4

- Storage piles 0.0079 0.0004 0.0001 0.0000 10

- Waste Rock Dumps 0.1904 0.0952 0.0015 0.0021 9

Materials Handling Operations

- Tipping and Conveyor

transfer points
6.55 3.23

0.0504 0.0699
8

- Crushing, loading,

scraping and vents
6.16 6.06

0.0474 0.1312
7

Vehicle Entrainment (including diesel tailpipe emissions)

- Paved Roads 5141.93 997.82 39.54 21.60 2

- Unpaved Roads 7379.77 3320.96 56.75 71.88 1

TOTAL 13983.20 4996.15 100 100 -
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Table  3:  Parameters  and  estimated  emissions  from  unpaved  roads  at  Anglo  Platinum

Rustenburg (No capping or treatment on roads done since 2003)

Unpaved

Road

Sections

Road Length

(m)

Road Width

(m)

Emission Rate (tpa)
Percentage

of Total (%)TSP PM10

Road 1a 496.65 7 401.32 180.6 8.14

Road 1b 949.29 7 767.09 345.19 15.56

Road 1c 1634.87 7 1614.24 726.41 32.75

Road 2 1976.45 7 711.42 320.14 14.44

Road 3a 2473.75 7 368.79 165.96 7.48

Road 3b 2070.87 7 421.71 189.77 8.56

Road 4a 2376.44 7 483.94 217.77 9.82

Road 4b 785.02 7 159.86 71.94 3.24

TOTAL 12763.34 - 4928.37 2217.78 100

Average - - 616 277

(Environmental Management Services, Development of an ambient particulate pollution

management system for Anglo Platinum operations in Rustenburg, April 2003)

3.2.1 Total Suspended Particulate (TSP) emissions

An Ambient Particulate Pollution Assessment conducted by EMS in 2003 on behalf of Anglo

Platinum, identified the main sources of TSP causing the highest impact in the Rustenburg

lease area as vehicle entrained emissions from paved and unpaved roads; wind blown dust

from RPM-owned tailings dams and the process emissions sources, namely Waterval

Smelter, PMR and RBMR. The estimated TSP emissions from the paved and unpaved roads

and wind blown dust from RPM-owned tailings dams were based on emission factors and

dispersion modelling predictions, while the process division TSP emissions were obtained

from the Provisional Registration Certificates.

3.2.2 Inhalable Dust (PM10) emissions

An Ambient Particulate Pollution Assessment conducted by Environmental Management

Services in 2003 on behalf of Anglo Platinum, identified the main sources of PM10 causing

the  highest impact in the Rustenburg lease area as  vehicle entrained emissions from paved

and unpaved roads and the process emissions sources, namely Waterval Smelter, PMR and

RBMR. The PM10 emissions from paved and unpaved roads were based on emission factors
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and dispersion modelling predictions, while the process divisions PM10 emissions were

obtained from the current Provisional Registration Certificates.

3.3 Sulphur dioxide emissions

Various impact assessments have been undertaken to assess the impact of sulphur

emissions. The main findings of these impact assessments are reflected in this report.

The assessments identified the main sources of sulphur dioxide emissions to be from RPM

Waterval Smelter (Figure 4) and the RBMR steam generation plant (Figure 5). However, the

impact from the steam generation plant is significantly lower than the impact from the

Waterval Smelter main stack and fugitive sources due to the installation of a wet scrubber

stack in 2006.

Figure 3: Photographs Showing Emissions from Waterval Smelter Main Stack before and

after the commissioning of the ACP
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Figure  4:  Photograph  showing  steam  emissions  from  the  RBMR  Scrubber  Stack

commissioned in March 2006

3.4 Other emissions

The identified emissions from the various sources of Anglo Platinum in the Rustenburg

Region are the priority pollutants particulates and sulphur dioxide.  These are also indicator

pollutants that are used to assess air quality in the ambient environments surrounding RPM.

A number of smaller impact assessments undertaken for the various operations showed that

oxides of nitrogen and carbon monoxide emissions, although present, are very low in terms

of impact and therefore these emissions are not included in the RAQMP as a priority at this

stage.  If these emissions are however shown to increase, they will be included in the

RAQMP.

4. SOURCE-SPECIFIC EMISSION CONTROL MEASURES TO BE IMPLEMENTED

The emission control measures to be adopted by the various sites, identified as the main

contributors to the emissions detailed in Section 3, are provided within this section. The

implementation and management of these control measures remains the responsibility of

the specific business unit, however the RAQMP will monitor the progress of the emission

control implementation and report any deviations to the proposed schedule.  The methods

used for emissions control will be implemented and tested and will be reviewed during the

each version of this document based on the success of implementation.
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4.1 Dust emission control measures

4.1.1 RPM Tailings Dams

RPM Tailings Dam Control measures and Progress

Year 2003 Year 2006

The  walls  of  the  tailings  dams  will  be  actively

vegetated to within 1m of the top whilst the

tailings dam is operational.

The walls of the tailings dams have been actively

vegetated to within 1 m of the top whilst the

tailings dam is operational.

A minimum of 50% basal cover for vegetation

will be maintained for the walls. This will be

implemented by the legally appointed Business

Unit Manager, through a contract with the

tailings dam operational team.

The commitment of a minimum of 50% basal cover

for  vegetation  along  the  walls  of  the  dam is  80%

complete.

Chemical suppression will be undertaken on

the  step-ins  and  access  roads  to  the  tailings

dams.  This  will  be included in  the contractor’s

management plan and contract.

Chemical suppression has been undertaken on the

step-ins and access roads to the tailings dams. This

has been included in the contractor’s management

plan is being monitored on an ongoing basis by the

RRED.

The  beach  surface  of  the  tailings  dam  will  be

kept wet over a surface area of 80% to ensure

low  wind  emissions  due  to  the  moisture

content  of  the  material.   This  will  also  form

part of the dam operation contractor’s contract.

The beach surface of the tailings dam is being kept

wet over a surface area of 80% to ensure low wind

emissions due to the moisture content of the

material and has formed part of the dam operation

contractor’s  contract.  A  flight  survey  is  planned  to

assess the extent of the wet surface area.

Access  to  specific  tailings  dams  have  been

restricted to prevent unnecessary vehicle activity

that could lead to disturbance of particulates.

4.1.2 RPM haul roads

RPM Haul Road Control measures and Progress

Year 2003 Year 2006

Wet suppressions will be implemented on

construction haul roads as part of the

construction phase AQMP.

Wet suppressions are currently taking place on

construction haul roads as part of the construction

phase AQMP.

Chemical suppression will be undertaken on

frequently used unpaved roads and maintained

Chemical suppression occurs on unpaved roads that

are frequently used, but it is not maintained
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RPM Haul Road Control measures and Progress

Year 2003 Year 2006

according to a schedule to ensure maximum

efficiency.

according to a schedule to ensure maximum

efficiency.  This  will  be  developed  by   the

Rustenburg Section or the responsible contractor.

Access to certain areas will be restricted to

prevent unnecessary traffic.

Currently the access to certain tailings areas has

been restricted to prevent unnecessary traffic, but

there is no access control on haul roads.

Strict speed control of hauling and construction

vehicles will be implemented.

Strict speed control of hauling and construction

vehicles have been implemented on tailings dams

only. No speed control is currently in place for the

haul roads.

World Leader in Plat inum World Leader in Plat inum

World Leader in Plat inum

4.1.3 RBMR

RBMR  Emissions Control measures and Progress

Year 2003 Year 2006
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The emission loading from the current boilers

will  be  reduced  by  the  installation  of  an

additional boiler and dedicated stack.

The installation of an additional boiler and

dedicated stack has been commissioned in March

2006. Particulates are monitored via weekly

volumetric sampling and bi-annual isokinetic

sampling.

Improved grit arrestors will be installed on

boilers  5  and  6  to  improve  the  capture  of

particulates.

An  additional  boiler  7  was  installed  in  2005  to

increase steam generation, with plans in place to

add boiler 8 in 2007. Improved grit arrestors have

been installed on boilers 5, 6 and 7 to improve the

capture of particulates.

The operational load will be spread evenly over

the 6 boilers to ensure efficient combustion

and maximum grit arrestor capture.

The  operational  load  is  spread evenly over the 7

boilers to ensure efficient combustion and

maximum grit arrestor capture.

4.1.4 Waterval Smelter

WVS  Emissions Control measures and Progress

Year 2003 Year 2006

100% availability of the flash dryer bag house

will be ensured.

100% availability  of  the  flash  dryer  bag  house is

being ensured through a scheduled maintenance

programme.

100% availability of the furnace ceramic filters

will be ensured.

100% availability of the furnace ceramic filters is

being ensured. All furnace off-gas is planned to be

treated through ceramics and then tower plant gas

cleaning scrubbing.

As part of the ACP project particulate emission

will be further reduced as part of alternative

off-gas stream treatment.

Particulate emissions are further reduced as part of

alternative off-gas stream treatment. ACP standby

gasses  are  to  be  treated  in  Acid  Plant  off-gas

cleaning section. This will have a significant impact

on dust emissions associated with ACP heating.

4.2 Sulphur dioxide emission control measures

4.2.1 Waterval Smelter

WVS  Emissions Control measures and Progress

Year 2003 Year 2006
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The current sulphur dioxide generated during

the converting process will be routed to the

acid plant for conversion into sulphuric acid

The current sulphur dioxide generated during the

converting process is currently routed to the acid

plant for conversion into sulphuric acid.

The acid plant availability will ensure a 40%

conversion efficiency of sulphur dioxide to

sulphuric acid.

The acid plant availability ensures a 40%

conversion efficiency of sulphur dioxide to sulphuric

acid and the new DCDA acid plant will give > 95%

conversion efficiency on feed SO2.

If  the  acid  plant  is  not  on-line the converting

process  will  be  reduced  until  the  acid  plant  is

on-line  to  take  sulphur  dioxide  gas  for

conversion into sulphuric acid.

If  the  acid  plant  is  not  on-line the converting

process is reduced until  the acid plant is on-line to

take sulphur dioxide gas for conversion into

sulphuric acid. No converting will occur if the acid

plant is unavailable.

An  availability  of  85%  will  be  ensured  on  the

old  acid  plant  and  will  form  part  of  the

responsibility of the legally appointed Business

Unit Manager in terms of the Mine Health and

Safety Act (Act 29 of 1996).

Not applicable- old acid plant to be demolished,

new acid plant planned to treat 100% of converter

gas.

4.2.2 RBMR Steam Generation Plant

RBMR  Emissions Control measures and Progress

Year 2003 Year 2006

RBMR are currently busy with an investigation

into the use of alternative coal with low sulphur

content.

According  to  the  RBMR  PRC, the  quality  of  raw

material processed must assure compliance with

emissions rates stipulated in the certificate. RBMR

uses coal with low sulphur content and is currently

compliant with SO2 emissions limits.

4.2.3 Control of ambient SO2 levels

An air quality impact assessment was conducted to determine the ambient concentrations of

sulphur dioxide (SO2) emissions around the Anglo Platinum activities. This study is based on

the requirements of NEM:AQA which necessitates compliance to ambient air pollution levels.

The following findings were highlighted:
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The area between the Waterval Smelter and RBMR is not likely to meet the

Department of Environmental Affairs and Tourism (DEAT) daily average guideline of

less than 125 µg/m3, which cannot be exceeded more than three times per year. The

main contributor to the high ambient levels of SO2 in this area is due to the Waterval

Smelter emissions from low lying point and fugitive sources. Therefore, Anglo Platinum

must implement an SO2 emissions management plan to minimize SO2 emissions from

Waterval Smelter in order to comply with the DEAT ambient guideline along the RPM

Road area.

The DEAT ambient guideline of 125 µg/m3 cannot be exceeded more than three times

per year. Hence a possible management plan that can be implemented by Anglo

Platinum will entail modeling monthly emissions data to determine the ambient SO2

concentrations on a seasonal basis, which will enable the prediction of seasonal

periods that could result in SO2 exceedances. It will therefore be possible to plan

shutdowns and activities that may result in increased emissions, if periods of poor air

dispersion can be estimated.

Mass balance data for 2005 used in the modelling exercises also leads to a marginal

exceedance of the DEAT daily average guideline with 129.10 µg/m3 predicted in the

area between the Waterval Smelter and RBMR. A review of the Waterval mass balance

could account for a proportion of the SO2 emissions and reduce the ambient value of

129 µg/m3.

4.3 Other emission control measures

Various other smaller emission control strategies are in place for other emissions but

these emission sources are not significant.   An example of an area where the impact

from emissions is low is at the PMR but despite this a chlorine scrubbing system has

been installed.

A program of ad-hoc sampling will be implemented to ensure that other emissions are

tested  for  and  assessed  to  determine  whether  their  impact  on  air  quality  has

significantly increased.

If  any  additional  sources  or  emissions  are  shown  to  have  a  medium  impact  on  the

environment, they will be included in the business unit AQMP as well as the RAQMP.

4.4 History of Emission Reduction Plans

A history of the emission reduction initiatives implemented at Anglo Platinum Rustenburg

Section and these are driven by:
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a) Anglo American (AAplc) guidelines and international best practice

b) Anglo Platinum policy to care for the environment

c) Legal and other requirements

d) Engagement with regulatory authorities and interested and affected parties

e) Recording and reporting of complaints and incidents

4.4.1 PMR

Opportunities for improvement in air pollution prevention and control identified during the

waste study as part of the Capacity Increase Project are summarized below:

Improvement Opportunity Development Progress

Air Pollution Prevention:

Replace high-grade waste

incinerator which is at the end

of its operational life-span

Decommission old high-grade incinerator and

install new incinerator according to EU

guidelines

Completed

Air Pollution Control: Replace

water scrub liquor with caustic

to remove NOx and SOx

Investigation pending In progress

Air Pollution Control: Dioxin /

Furan Removal System

Install dioxin / furan trap using activated

carbon adsorption technology

Completed

Air Pollution Control:

Management Procedures

A procedure to ensure maximum scrubbing

efficiencies is in place and this is regulated on

a shift basis

Completed

A waste management and handling procedure

is in place to ensure incinerator efficiency

Completed

Formulation and implementation of AQMP Completed

Monitoring and reporting procedures as per

Provisional Registration Certificate

Completed

A  sampling  programme that  will  include  stack

sampling  as  well  as  the  sampling  of  effluent

streams to quantify emissions. This sampling

programme forms part of the of the scheduled

process  certificate  and  has  the  aim  of

improving mass balance calculations.

Completed

A technology review will be undertaken to

assess what alternative technologies are

available for waste incineration. The options

will be reviewed to determine whether these

Completed
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Improvement Opportunity Development Progress

technologies are suitable in terms of financial,

logistical and environmental issues.

The long-term strategic objectives for the PMR

are to focus on continual improvement on

environmental performance in line with ISO 14

001. As part of the continual improvement,

process technologies will be implemented to

reduce emissions from the steam generation

process. PMR also supports the Anglo Platinum

implementation process of developing and

implementing regional air quality management

plans to ensure ambient air quality levels are

in line with international guidelines.

Completed

A waste segregation and minimisation program

will  be  compiled  and  forms  part  of  a

continuous process to improve PMR’s

environmental performance.

Completed -

Ongoing

An additional chlorine scrubber must be

installed in parallel with the existing unit and

must be designed such that it will be available

at all times.

Completed

4.4.2 RBMR

Improvement Opportunity Development Progress

Emission Reduction: Reduce

particulate emissions

Step  1:  The  Installation  of  boiler  6  and  a

dedicated stack servicing boilers 5 and 6. Both

boilers  are  also  to  be  fitted  with  high

performance grit arrestors guaranteed to

reduce  particulate  emissions  to  below  180

mg/Nm3.

Completed

Step  2:  This  step  will  focus  primarily  on  the

selection, design and installation of particulate

abatement equipment necessary to reduce

particulate emissions to between 50 and 100

mg/Nm3 within three years.

Completed

Air Pollution Prevention:

Installation of additional boiler

Relieve over-capacity constraints, relief on

boiler maintenance and reduction in particulate

Completed
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Improvement Opportunity Development Progress

stack concentrations

Air Pollution Control Investigate emission reduction plans Completed

Air Pollution Control Select abatement technology; fabricate and

install abatement technology

Completed

The increased capacity provided by boiler 6

will facilitate improved boiler efficiency,

ensuring the availability of at least 5 boilers at

all times. Similarly, the additional stack will

alleviate the pressure on the existing stack and

thereby reverting back to original design

conditions.

Completed

Improved grit arrestors will be installed on

boilers  5  and  6  to  improve  the  capture  of

particulates. The operational load will be

spread evenly over the 6 boilers to ensure

efficient combustion and maximum grit

arrestor capture

Completed

Using this worst case scenario and assuming

new boiler installations will result in an extra

35% coal consumption, it is estimated that the

maximum unabated SO2 emission will be

approximately 3.0 t/day for seven boilers

operating

Completed

The feed gas stream to the wet scrubber will

thus  be  the  combined  boiler  off-gas  (of  all

operating boilers) after the grit arrestor

cyclones. The outlet of the wet scrubber will

be fed to the clean gas stack.

Completed

4.4.3 WATERVAL SMELTER

Improvement Opportunity Development Progress

Air Pollution Control: Fugitive

capture and reduction

Occupational hygiene and environmental risk

assessment

Determine impact of fugitive emissions

Fugitive emission measurement survey

Health Risk Assessment

More detailed survey of sources

Ongoing
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Improvement Opportunity Development Progress

Implement engineering initiatives to reduce

fugitives by controlling leaks at sources

Update modelling

5. PERFORMANCE INDICATORS

A summary of the national and international guidelines and standards is provided for sulphur

dioxide  in  Table  4  and for  PM10 in  Table  5.   The immediate  target  is  to  comply  with  the

South African ambient standards and guidelines, coupled with the Scheduled process

Certificates of each process operation.  Anglo Platinum’s commitment to strive towards

international best practice, the international guidelines and standards will become the target

once compliance with South African guidelines has been achieved.

It is important to note that these target values must be treated as interim targets which can

be altered during the next 2-3 revisions of the air quality management plan due to the fact

that  a  lot  of  the  management  recommendations  in  this  plan  are  on  a  trial  basis  at  the

moment and the current SA guidelines are under review.

Table 4: Maximum allowable concentrations of ambient sulphur dioxide

Guideline Instantaneous 1 Hr Average 3 Hr Average 24 Hr

Average

Annual

Average

ppm ug/m3 ppm ug/m3 ppm ug/m3 ppm ug/m3 ppm ug/m3

DEAT

(OLD)

0.191 500 0.05 125 0.02 50

DEAT

(NEW)

0.134 350 0.048 125 0.019 50

USEPA(1) 0.45 1300 0.14 365 0.03 80

WHO 0.175(2) 500 0.047 125 0.019 50

UK DETR 0.1(3) 266 0.132 350 0.047 125 0.008 20

Not to be

exceeded more

than 35 times per

year

Not to be

exceeded more

than 24 times per

year

Not to be

exceeded

more than 3

times per year

For the

protection of

vegetation and

ecosystems

Notes:
(1) Not to be exceeded more than once per year
(2) 10-minute Average
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(3) 15-minute Average
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Table 5: Maximum allowable concentrations of ambient fine particulate matter

Annual average Maximum 24 hour average

µg/m3 ppm ppb µg/m3 ppm ppb

DEAT 60(4) 0.03 30 180(1) 0.1 100

NEW DEAT 30(4) 75(*) - limit

50 - target

USEPA 50(4) 0.03 30 150(2)(3) 0.14 140

WHO 60-90(4)(5) 0.02 20 150-230(5) 0.05 50

EU 80 0.03 30 130(6)-250(7) 0.1 100

Notes:
(1) Not to be exceeded more than three times a year
(2) Requires that the three-year annual average concentration be less than this limit
(3) Not to be exceeded more than once per year
(4) Represents the arithmetic mean
(5) Refers to pre 1998 guidelines; WHO work on a dose response relationship
(6) Median of daily means for the winter period (1 Oct - 31 Mar)
(7) Calculated from 95th percentile of daily means for the year
(*) permissible frequency of exceedence to be determined

5.1 Sulphur dioxide

Anglo Platinum will adopt the South African ambient targets for sulphur dioxide as it is

amongst the most stringent in the world.  The major sources of sulphur dioxide emissions

are from the Waterval Smelter and ACP as well as the steam generation plant at RBMR.  The

targets set will be measured in two ways, namely by performing modelling based on actual

source emissions and correlating ambient monitoring data with performance guidelines and

modelled results.

Table 6: Sulphur dioxide concentration targets for ambient air quality

Target Date Target Progress

End 2003 Comply with DEAT Annual Guideline (50 ug/m3) at all stations except

Waterval Station

Achieved

Comply  with  DEAT  Daily  Guideline  (125  ug/m3) with a cumulative

total of 20 exceedances from all monitoring stations

Achieved
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Target Date Target Progress

End 2005 Comply with the DEAT annual guideline (50 ug/m3) at all monitoring

sites

Achieved

Comply with the DEAT daily guideline (125 ug/m3) with a cumulative

total of 5 exceedences from all monitoring stations

Achieved

End 2008 Comply with DEAT annual guideline (50 ug/m3) at all monitoring sites

with average from all the stations (except Waterval) of less than 40

ug/m3

Comply with DEAT daily guideline (125 ug/m3) with a cumulative

total of 4 exceedences from all monitoring stations per year

5.2 PM10

Anglo  Platinum  will  use  the  current  South  African  standard  as  the  target  for  PM10.   The

targets  set  (Table  7)  will  once  again  be  measured  in  two  ways,  namely  by  performing

modelling based on actual source emissions and by correlation of ambient monitoring data

with performance guidelines and modelled results.

Table 7: PM10 Concentration Targets for Ambient Air Quality

Target Date Target Progress

End 2003 Exceed the DEAT annual guideline of 60 ug/m3 at all monitoring

sites, except for Waterval Station, by 10%

Achieved

Exceed the DEAT daily guideline of 180 ug/m3 not more than 6 times

at all stations and not more than 10 times at the Waterval station

Achieved

End 2005 Comply with the DEAT or  WHO annual  guideline of  60 ug/m3 at all

monitoring sites

Achieved

Comply with the DEAT or WHO daily guideline of  150 ug/m3 with a

total of 5 exceedences from all monitoring stations combined, except

for Waterval station that must have less than 5 exceedences

Achieved

End 2008 Comply with the DEAT or WHO annual guideline of 60 ug/m3 at all

monitoring sites with an average at all stations of 50 ug/m3

Comply with the DEAT or  WHO daily  guideline of  150 ug/m3 with a

total  of  5  exceedences from all  monitoring stations combined and a

daily average of 130 ug/m3
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6. SOURCE-SPECIFIC AND RECEPTOR-BASED (AMBIENT) MONITORING

STRATEGIES

7.

7.1 Introduction

The Rustenburg Regional Environmental Department’s (RRED) ambient air quality

monitoring network in Rustenburg currently comprises of seven stationary monitoring

stations (Figure 2.5a). All stations record sulphur dioxide, particulate matter with an

aerodynamic  diameter  of  less  than  10  microns  (PM10)  and  meteorological  data  on  a

continuous basis.

7.2 Monitoring locations

Ambient monitoring of air quality forms one of the responsibilities of the Rustenburg

Regional Environmental Department (RRED). This data, as well  as the results from the in-

stack monitoring conducted by the various operations, is consolidated into an air quality

database, which the RRED uses to produce various trend reports.

7.2.1 Sulphur dioxide and PM10 monitoring locations

Ambient air quality monitoring stations have been placed in the following locations (Figure

6) in order to measure sulphur dioxide (7 locations) and PM10 (7 locations) concentrations:

Hoerskool Bergsig (station identity R4)

Waterval Village (station identity R6)

Hexrivier (station identity R8)

Paardekraal Shaft (station identity R9)

Brakspruit Shaft (station identity R11)

Klipfontein Shaft (station identity R12)

Mfidikwe Village (station identity R13)
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Figure 5: Map showing location of ambient air quality monitoring stations

7.2.2 Dust fallout monitoring locations

Dust  fall  out  buckets  have  been  placed  in  the  following  locations  (Figure  7)  in  order  to

measure total suspended particulate (TSP) concentrations:

Figure 6: Map showing location of dust fallout buckets
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7.3 Monitoring methods

7.3.1 Sulphur dioxide monitoring and PM10 monitoring methods

The ambient concentrations of sulphur dioxide and fine particulate matter are measured

using  air  quality  monitoring  stations  ,  which  comprise  of  an  outdoor  cabinet  capable  of

accommodating a sulphur dioxide and PM10 inlet tubes and a data logging system to

continuously monitor pollutant concentrations. Sulphur Dioxide is measured by continuous

UV pulsed fluorescence analysers, all designated by the US EPA as equivalent methods for

determining SO2 in ambient air. PM10 concentrations are measured with a F-701 beta gauge

particulate monitor. A meteorological mast with monitoring equipment measures wind

speed, wind direction, solar radiation and ambient temperature. Additional meteorological

parameters measured are relative humidity, shelter temperature, wind standard deviation,

wind vector and rainfall.

Pollutant and meteorological data is transferred via radio links from the ambient air quality

station data loggers to the Waterval Smelter and is also able to be extracted from the OPSIS

data loggers at each station.

The unverified data is stored on the i-Historian server at the Waterval Smelter for a period

of one year, and the real time data can be viewed via the intranet through the Proficy

Portal. The data is electronically transferred to REMIS to allow all REMIS users access to

view dust fallout and PM10 data. The REMIS data can be linked to the OPSIS EnviMan

software for air dispersion modelling and reporting purposes. Alternatively, data can be

downloaded  directly  from  the  outstation  data  loggers  and  transferred  to  the  OPSIS

Software.



Rustenburg Regional Air Quality Management Plan

Rustenburg Regional Environmental Department

25

RPM Rustenburg Section
Air Quality Management Plan - 2006

Figure 7: Data transfer pathway from the ambient station data logger to final reporting

Figure 8: Waterval Village ambient air quality monitoring station

Data Logger

Scada

I-Historian

Proficy Portal REMIS

Routine Reports

OPSIS EnviMan

Dispersion Modelling

OPSIS EnviMan (Manual Download)

Dispersion Modelling

Ad-hoc reports

Ad-hoc reports
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Table 8: Data quality objectives per monitoring station (SANS 1929:2004) for SO2 and PM10

Measurement SO2 and NO2

%

PM10 and
Lead

%

Ozone

%

Benzene

%

CO

%

Fixed point, continuous measurementsa

Uncertainty

Minimum data capture

Minimum time
coverage

15

90

25

90

15

90 (summer)

75 (winter)

25

90

90c

15

90

Indicative measurements

Uncertainty

Minimum data capture

Minimum time
coverage

25

90

14b

50

90

14b

30

90

>10
(summer)

30

90

14b

25

90

14b

Modelling

Uncertainty

Hourly averages

8 hourly averages

Daily averages

Annual averages

50-60

50

30 50

50 (daytime)

50

50

50

a Random measurements instead of continuous measurements may be applied for benzene if it can be demonstrated
that the uncertainty, including the uncertainty due to random sampling, meets the quality objective of 25%.
Random sampling should be evenly distributed over the year to avoid skewing of results.

b One day’s measurement a week at random, evenly distributed over the year, or eight weeks evenly distributed over
the year.

c Industrial sites

The number of exceedances reported by each station in terms of the DEAT guideline for

average daily SO2 concentrations is shown in Table 9.
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Table 9: Exceedances of DEAT Average Daily SO2 Guideline

Year R7 R8 R4 R6 R9 R10 R11 Comments
1998 1 0 0 0 During period July 1998 to June 1999, R4 did

not meet quality assurance of 80% data
capture

1999 7 0 0 3 During period July 1999 to December 2000, R8
did not meet quality assurance of 80% data
capture

2000 1 0 0 0 0 During period July 1999 to December 2000, R8
did not meet quality assurance of 80% data
capture

2001 0 0 1 0 0 During period January 2001 to December 2001
all sites met quality assurance of 80% data
capture

2002 0 3 47 0 During period January 2002 to December 2002
all sites met quality assurance of 80% data
capture, R9 data only from Aug to Dec 2002

2003 3 2 23 3 Unvalidated data
2004 0 0 8 5 0 During period January to December 2004, R10

did not meet quality assurance of 80% data
capture

2005 0 0 3 0 0 During period January to December 2005, R4,
R6 and R9 did not meet quality assurance of
80% data capture

Notes:

DEAT Daily Guideline 1998 to 2001 - 100 ppb

DEAT Daily Guideline 2002 to 2003 - 50 ppb

DEAT Daily Guideline 2004 to 2005 - 48 ppb

Key R7 is Frank Shaft

R8 is Hex River Complex

R4 is Hoerskool Bergsig

R6 is Waterval Village

R9 is Paardekraal

R10 is Kroondal

R11 is Brakspruit

Ambient PM10 monitoring was initiated at the Bergsig and Waterval Village stations during

January 2001, e.g. monitoring duration of approximately four years to date.

The number of exceedances reported by each station in terms of the DEAT guideline for

average daily PM10 (180 µg/m3) concentrations is shown in Table 10.
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Table 10: Exceedances of DEAT Daily Guideline for PM10

Year R 7 R 8 R 4 R 6 R 9 R 10 R 11 Comments
2000 0 0 R4 and R6 did not meet quality assurance of

80% data capture
2001 4 6 R4 and R6 did not meet quality assurance of

80% data capture
2002 1 1 0 R4, R6 and R9 did not meet quality assurance

factor of 80% data capture; R9 data only from
Aug to Dec 2002

2003 29 1 0 Unvalidated data, validity of data for R4
questionable, R9 no data from May 2003

2004 N/A 1 0 N/A N/A N/A R10 did not meet quality assurance of 80%
data capture

2005 N/A 1 Insufficient data obtained for R4, R6 did not
meet quality assurance of 80% data capture

Notes:

SANS Guideline is 75 ug/m3 but currently not enforceable

Key R7 is Frank Shaft

R8 is Hex River Complex

R4 is Hoerskool Bergsig

R6 is Waterval Village

R9 is Paardekraal

R10 is Kroondal

R11 is Brakspruit

7.3.2 TSP monitoring methods

The  dust  fall  out  buckets  (Figure  10)  comprise  a  cylindrical  container  half  filled  with  de

ionised  water  exposed  for  one  calendar  month  (+/-  3  days).  Known  quantities  of  copper

sulphate are added to each sampling bucket to minimize algae formation, and distilled water

added to minimize sample loss, particularly during high wind speed episodes. The bucket

stand  also  consists  of  a  ring  that  is  raised  above  the  rim  of  the  bucket  to  prevent

contamination from perching birds. Each series of samples are analysed by external

laboratories. Total dust deposition is determined in accordance with ASTM D 1739. The

mass  of  copper  sulphate  added to  each sampling  bucket  is  recorded and subtracted from

the gravimetric results.

The  data  from  this  monitoring  is  also  consolidated  into  a  database  and  reported  to  the

various stakeholders.
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Figure 9: Photograph of a dust fallout bucket

Table 11: Compliance against SANS Section 4.8.3 Target Criteria

Category Target Level

Target 300 mg/m2/day

Residential Action Limit 600 mg/m2/day

Industrial Action Limit 1,200 mg/m2/day

Industrial Alert Threshold 2,400 mg/m2/day
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RPM Annual Average & Maximum Dust Deposition Results
February 2005 to January 2006
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Figure 10: Annual average and maximum dust deposition results, Feb 2005 to Jan 2006

The highest annual average dust deposition rates were recorded at the Paardekraal Crusher

and the Frank Concentrator monitoring sites, whilst the lowest annual average dust

deposition rates were recorded at the Brakspruit and Klipfontein Offices monitoring sites.

Although seasonal trends of dust deposition rates were not evident, the highest average

deposition rate of all 14 sites was recorded over the month of August 2005 and the lowest

was recorded over the month of January 2006.

Meteorological parameters including wind direction, wind speed, wind vector, wind standard

deviation, relative humidity, rainfall, ambient temperature and solar radiation are recorded

at all ambient monitoring stations.

8. SOURCE-SPECIFIC CONTINGENCY MEASURES

Source based specific contingency measures have not been formulated for all identified

impacts.  This is because some implementation measures are only in an implementation

phase and some measures have not been finalised yet and might change in concept or

design.  For the major sources of emissions some contingency measures are in place and

they  are  presented  as  part  of  the  RAQMP.   For  more  detail  on  the  source  specific

contingency measures the individual AQMP’s can be consulted.
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8.1 Dust emission control measures

8.1.1 RPM Tailings Dams

Year 2003 Year 2006

A project is currently underway to re-mine the

Klipfontein tailings facility current and sections of

the Waterval tailings future.  This will reduce

emissions  as  a  result  of  a  reduction  in  footprint

area of the tailings dams and a design of the new

tailings facility that will minimise wind erosion.

The Klipfontein tailings dam is currently being re-

mined. Tailings are being removed from Waterval

West tailings but no re-mining is currently

occurring in this area. The removal of tailings will

reduce emissions as a result of a reduction in

footprint area of the tailings dams. Design of the

new tailings facility that will minimise wind

erosion.

A research project undertaken by Envirogreen on

behalf of Anglo Platinum was undetaken to

identify any future mitigation and contingency

measures that can prevent emissions from

tailings dams.

The Envirogreen study was completed in 2003

with the following recommendations for

emissions control: a) Establishment of vegetative

cover  on  the  side  slopes  will  be  the  most  cost

effective  method  to  obtain  a  sustainable  long-

term  dust  suppression  solution.  b)  Methods  to

reduce wind speed at the tailings surface would

be more appropriate for controlling dust

generation.

Alternative  methods  of  vegetation  will  be

implemented if the current strategy proves to be

less effective than anticipated.

Establishment of vegetative cover on the side

slopes have been an effective method for dust

suppression.

Rehabilitation  of  the  waste  rock dump and

tailings dam will decrease the dust potential

Rehabilitation of Anglo Platinum facilities is dealt

with  as  part  of  the  Mine  Closure  Plan  and  the

corresponding Liability Assessment. The final

action plans for rehabilitation will be determined

in consultation with stakeholders as well as

interested and affected parties.

The tailings have been designed with factors of

safety to prevent failure. This will be monitored

after closure until no mitigation is required and

until the relevant authorities are satisfied that the

structure is sufficiently stable so as not to hold

any risk of failure.

Status quo remains.

Dust  from  the  tailings  dams  walls  will  be

minimised by rehabilitation – post closure phase

Status quo remains.
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Year 2003 Year 2006

Carry out regular or continuous visual inspections

to  see  if  dust  emissions  occur  and  to  check  if

preventive measures are working. Use

meteorological instruments on site to identify

when the moistening of heaps is necessary and

will prevent unnecessary use of resources for

wetting tailings

8.1.2 RPM haul roads

Year 2003 Year 2006

The  closure  of  certain  dirt  roads  can  be

implemented if the source control measures

prove to be less effective than originally

anticipated.

The  existing  roads  have  not  been  closed  but

accesses to certain tailings dams have been

restricted when necessary.

Permanent re-surfacing of dirt roads with tar can

be implemented if necessary.

No roads were tarred since 2003 however the

possibility of re-surfacing roads is still under

investigation.

The RPM roads that are used frequently are

being wetted down with water to reduce dust

emissions. The option of conducting routine,

scheduled watering, chemical stabilisation and

tarring is currently being investigated.

8.1.3 Other areas of potential dust emissions

Area Possible Control Measures
Storage Piles Watering and the use of chemical wetting agents

Enclosure or covering of inactive piles to reduce wind erosion

Watering is useful mainly to reduce emissions from vehicle traffic in the storage pile

area.

Continuous chemical treating of material loaded onto piles, coupled with watering or

treatment of roadways, can reduce total particulate emissions from aggregate

storage operations by up to 90 percent.

Conveyer Belts Lateral wind protection.(70% reduction)
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Area Possible Control Measures

Spraying water and jet spraying at the transfer points (90% reduction)

Regular conveyer belt cleaning

(http://www.epa.gov/ttn/chief/ap42/ch13/final/c13s02-4.pdf)

Table 12: Estimated control factors for various mining operations

Operation / Activity Control method and emission reduction1

Unloading trucks 70% for water sprays
Loading stockpiles 50% for water sprays

25% for variable height stacker
75% for telescopic chute with water sprays
99% for total enclosure

Unloading from stockpiles 50% for water sprays (unless underground recovery then, no
controls needed)

Wind erosion from stockpiles 50% for water sprays
30% for wind breaks
99% for re-vegetation (overburden only) or total enclosure

Miscellaneous transfer and
conveying

90% control allowed for water sprays with chemicals
70% for enclosure
99% for enclosure and use of fabric filters

Source: Holmes Air Sciences (1998)
1 Controls are multiplicative when more than one control is applied to a specific operation or activity. On

stockpiles, for example, water sprays used in conjunction with wind breaks give an emission that is 0.5
* 0.7 = 0.35 of the uncontrolled emission (ie. 50% of 70% of the total uncontrolled emissions).

8.1.4 RBMR Steam Generation Plant

Year 2003 Year 2006

Additional air pollution abatement equipment will

be  installed  at  the  steam  generation  plant  that

will increase particulate capture after the grit

arrestors.

A wet scrubber has been installed at the steam

generation plant that will increase particulate

capture after the grit arrestors.

8.1.5 Waterval Smelter

Year 2003 Year 2006

A newly designed aluminium candle will be

installed to increase dust capture from the

furnace off-gas

Test work performed on the stainless steel

candles was not successful. Ceramic candles still

being used.

The off-gas after the ceramic filters will be routed

through a primary ESP (Electrostatic Precipitator)

for additional dust capture before it is directed to

the new acid plant

ESP in place and operational
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8.2 Sulphur dioxide emission control measures

8.2.1 Waterval Smelter

Year 2003 Year 2006

A new converting technology has been installed

at the smelter to ensure improved capture of

sulphur dioxide emissions

ACP Acid plant- contact section has been installed

at the smelter. Alterations to the Contact Section

of  the  ACP  Acid  Plant  are  complete  and

conventional high strength acid plant technology,

supplied by Monsanto, has been implemented.

A conventional double contact double absorption

plant  was  successfully  commissioned  on  29

January 2001

A  new  acid  plant  has  been  installed  at  the

smelter to ensure improved conversion of sulphur

dioxide to sulphuric acid.

A  new  acid  plant  has  been  installed,  and  was

commissioned in 2001

The off-gas  from  the  electric  furnace  will  be

routed  to  the  new  acid  plant  and  the  gas

converted into a low strength sulphuric acid.

This is in place. The furnace off gas is processed

at the Tower Plant to remove the SO2

Hoods will be installed over tapholes to increase

the capture of fugitive sulphur dioxide emissions.

Project planned, still to be implemented.

8.3 Other emission control measures

Year 2003 Year 2006

The only contingency measure under

investigation for other emissions is the possible

change in terms of technology regarding waste

incineration.

Waste incinerator at PMR- dioxin and furan

sampling undertaken

9. INTERNAL AND EXTERNAL REPORTING AND COMMUNITY LIAISON

PROTOCOLS

One of the requirements of any Air Quality Management Plan is to establish reporting and

liaison protocols. The Rustenburg Regional Environmental Department (RRED) has

developed and implemented a procedure for internal and external communication regarding

environmental issues (Anglo Platinum, 2006). All external communication with the media is

done via the Group Corporate Communications office. Verbal communication with I&APs in

the Rustenburg Region is the primary responsibility of the RRED and all external

communication that can influence the objectives and targets will be entered onto the EMS

(Isometrix).
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9.1 EXTERNAL COMMUNICATION PROCEDURES

9.1.1 Bi-Annual Community Liaison Meeting

Bi-annual or annual community liaison meetings is a forum used to keep interested and

affected parties informed of the significant environmental aspects identified through the

Environmental Management System. The frequency of these meetings depends on the

significant aspects raised but at least one meeting will be held per year.  This is also the

forum where interested and affected parties get the opportunity to raise environmental

concerns.  Records are kept of all decisions and concerns. All stakeholder events are

captured on Isometrix.

The community liaison meeting is facilitated by an external Public Participation Specialist.

9.1.2 Publications

The following publications are used to communicate environmental issues to outside parties:

Environmental Management Programme Reports (EMPR’s)

Our Voice newsletters

Anglo Platinum Annual Report

9.1.3 Communication from external parties and employees

The Group Public Affairs Department (GPAD) will be responsible for liaison with the media in

respect of all crises within Anglo Platinum group companies, unless specified otherwise by

the GPAD.  The complete procedure for media liaison is available in the Group Public Affairs

Policy of Anglo Platinum.

Communication from external interested and affected parties may be received by e-mail,

fax, telephonically or by mail.  Where required a written response will be sent within a

month, of receiving such communication, by the Regional Environmental Manager to the

respective interested and/or affected party.

External communication can include communication such as telephonic or facsimile

correspondence.  This will be logged as a stakeholder event if it might influence future

objectives and targets of the RRED or EMP actions.  Events of concerns are captured and

actioned on the EMS database.
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E-mail

E-mail messages, relevant to the environmental management system, are kept for a

minimum of one year before deletion. Should any form of communication result in an aspect

or impact, it will be included, by the Regional Environmental Manager, in the EMP of the

EMS database for action.  If the issue is specific to one operation in the Rustenburg Region,

such  communication  will  be  passed  on  via  the  Isometrix  Database  to  the  relevant  co-

ordinator where it will be actioned.

Mail

Correspondence received by mail that can lead to action in the EMS, is filed along with the

response (where relevant), within the Regional Environmental Manager’s filing system for a

minimum period  of  1  year.   Paper  correspondence will  be  archived in  the  Department.   If

the issue is specific to one operation in the Rustenburg Region, such communication will be

passed on via the Isometrix Database to the relevant co-ordinator where it will be actioned.

Telephone

A register of telephonic environmental complaints is kept by the Regional Environmental

Department on the EMS database, detailing caller, date, query, action taken and response.

If the issue is specific to one operation in the Rustenburg Region, such communication will

be  passed  on  via  the  Isometrix  Database  to  the  relevant  co-ordinator  where  it  will  be

actioned.

9.1.4 Storage of correspondence

The Regional Environmental Manager retains all original correspondence for a minimum

period of two years.

Environmental Reports

Copies of relevant specialist study reports and Environmental Impact Assessments will be

available on request from the Regional Environmental Manager.

Queries from interested and affected parties

Response to queries about environmental impacts and aspects will be addressed by the

Regional Environmental Department, and approved by the relevant Operational Manager the

issue relates to.  If the issue is specific to one operation in the Rustenburg Region, such
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communication will be passed on via the Isometrix Database to the relevant co-ordinator

where it will be actioned.

Queries and requests from the media

Requests for articles from the media on environmental issues at Anglo Platinum’s

Rustenburg Region will be coordinated by the Regional Environmental Manager and cleared

with Group Public Affairs Department.

9.2 WATERVAL SMELTER INCIDENT REPORTING PROCEDURE

Waterval Smelter has developed and implemented an incident reporting procedure

(Waterval Smelter, 2005) with the following aims:

Danger to the environmental, personnel, contractors and the public is minimized.

Legal liability is managed and minimized

Public relations are effectively managed during and following a non-conformance /

incident.

9.3 RBMR INCIDENT REPORTING PROCEDURE

RBMR has developed and implemented an incident reporting procedure (RBMR, 2005) with

the following aims:

To ensure the necessary action is taken as legally required by NEMA and Scheduled

Process Permits

To report incidents of visual pollution, break down of equipment and the inappropriate

management of emission equipment

9.4 PMR

PMR has developed and implemented an incident reporting procedure (PMR, 2005) with the

following aim:

To  define  Environmental  incidents  and  set  out  the  procedure  to  report,  assess  and

investigate complaints and incidents

10. INSPECTIONS AND AUDITING PROTOCOLS

10.1 Internal inspection and auditing protocols

The RRED Air Quality Manager will undertake annual inspections at each of the operations to

ensure the following:
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The monitoring programme for each business unit as specified in their Air Quality

Management Plan is being undertaken correctly.

Up  to  date  records  are  being  kept  of  the  in-stack  monitoring  for  each  of  the

operations. The records include calibration certificate of air quality analysers, raw and

validated monitoring results.

A complaints and incidence register is being kept on site at each of the operations and

that the register is up to date at all times

Records of external complaints are up to date and recorded on Isometrix. Hard copies

of letters to complainants filed on site and at the RRED.

The emission control measures specified in each operations’ AQMP are functioning

properly.

The source specific performance indicators of each business unit are complied with, in

line with the operations Scheduled Process Certificate.

External  reports  have  been  submitted  to  the  air  pollution  authorities  and  are  up  to

date and hard copies kept at the RRED.

The ambient air quality monitoring equipment and programme is functioning

effectively and that the monitors are correctly calibrated and maintained.

Records of all ambient air quality monitoring calibrations, maintenance, incidents and

inspections are loaded onto Isometrix and hard copies kept at the RRED.

Consultants employed for routine work on the ambient air quality monitoring system

will be audited according the annual scope of work.

A brief report outlining the audit will be kept in the offices of the RRED and the results will

be discussed with the responsible person for the AQMP of each site.

10.2 External auditing protocols

The auditing of air quality will take place as part of the ISO 14001 external audit undertaken

by independent consultants on an annual basis to verify the following:

The source based emission rates are up to date and correct

The emission control measures specified in each operations’ AQMP are functioning

properly.

The source specific performance indicators of each business unit area complied with

The source monitoring equipment and programme is functioning effectively and that

the monitors are correctly calibrated.
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The ambient air quality monitoring equipment and programme is functioning

effectively and that the monitors are correctly calibrated.

A brief report outlining the audit will be kept in the offices of the RRED and the results will

be discussed with the responsible person for the AQMP of each site.

11. FINANCIAL PROVISIONS

The RRED will include financial provision for the following measures stipulated in the

RAQMP:

The ambient air quality monitoring programme.

Air quality sampling and analysis.

Reporting protocols to internal and external parties.

Inspection and auditing protocols.

Each business unit is individually responsible for the financial provision of the control

measures, monitoring programmes, contingency measures, reporting and inspection

protocols stipulated within their AQMP’s.




