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9.13 Heritage 
This section was sourced from the report by (Pelser, 2021) as appended in APPENDIX O. 

9.13.1 Desktop review 
The Stone Age is the period in human history when lithic (stone) material was mainly used to produce tools. In 
South Africa, the Stone Age can basically be divided into three periods. It is however important to note that 
dates are relative and only provide a broad framework for interpretation. A basic sequence for the South African 
Stone Age (Lombard, et al., 2012) is as follows: 

 Earlier Stone Age (ESA) up to 2 million – more than 200 000 years ago 

 Middle Stone Age (MSA) less than 300 000 – 20 000 years ago 

 Later Stone Age (LSA) 40 000 years ago – 2000 years ago 

It should also be noted that these dates are not a neat fit because of variability and overlapping ages between 
sites ( (Lombard, et al., 2012): 125). 

No Stone Age sites (including rock art) are known to occur in the immediate study area. The closest known 
Stone Age sites (Early to Later Stone Age) are found close to Rooiberg and Thabazimbi at sites called 
Blaauwbank & Olieboomspoort (Bergh 1999: 5).  A Stone Age site with a scatter of MSA/LSA stone tools was 
identified during recent fieldwork by the author of this report in the Haakdoornfontein area close to Northam 
(Pelser 2021: 11). There are no known Stone Age sites or features in the specific study area, and no material 
were identified during the November 2021 assessment. 

The Iron Age is the name given to the period of human history when metal was mainly used to produce metal 
artifacts. In South Africa it can be divided in two separate phases (Bergh 1999: 96-98), namely: 

 Early Iron Age (EIA) 200 – 1000 A.D 

 Late Iron Age (LIA) 1000 – 1850 A.D. 

Huffman (2007: xiii) however indicates that a Middle Iron Age should be included. His dates, which now seem 
to be widely accepted in archaeological circles, are: 

 Early Iron Age (EIA) 250 – 900 A.D. 

 Middle Iron Age (MIA) 900 – 1300 A.D. 

 Late Iron Age (LIA) 1300 – 1840 A.D. 

There are no known Iron Age sites (EIA or LIA) in the immediate study area, although a large number of EIA  
to LIA sites are known to exist in the larger geographical landscape in which the study area falls. The  
closest and best-known Iron Age site is located at Rooiberg near Thabazimbi to the north of the study area 
(Bergh 1999: 7). The closest Early Iron Age site is located at Broederstroom near Brits (Bergh 1999: 6). In a 
band stretching from Pretoria to Brits as many as 125 Late Iron Age sites have been identified and many more 
between Brits and Rustenburg (Bergh 1999: 7). Tswana chiefdoms flourished in the area during AD 1600 to 
1840 (Pistorius 2009: 18). Late Iron Age sites are also known between Brits and Thabazimbi (Bergh 1999: 7). 

At the beginning of the 19th century different Tswana groups settled in the southernmost portion of the study 
area. It includes the Kwena, Po and Kgatla. During the so-called difaqane (period of war or stress) they fled to 
the north-west and the Ndebele of Mzilikazi settled in around the Brits area and further north between 1827 and 
1832 (Bergh 1999: 10-11, 106-107, 111; Pistorius 2009: 18-19). 
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Tom Huffman’s research work shows that Iron Age sites, features or material could possibly be found in the 
area (based on pottery analysis combined with radiocarbon dates from related sites). This could include the so-
called Moor Park facies of the Urewe Tradition dating to between AD1350 and AD1750 (Huffman 2007: 159); 
Uitkomst facies of the same tradition dating to between AD1650 and AD1820 (p.171); Rooiberg facies of Urewe 
dating to between AD1650 and AD1750 (p.175); the Oilfantspoort & Madikwe facies of the Urewe tradition both 
dating t between AD1500 and AD1700 (p.191 & 199); the Buispoort facies of Urewe dating to between AD1700 
and AD1840 (p.203); the Diamant facies of the Kalundu Tradition dating to between AD750 & AD1000 (p.223) 
and finally the Eiland facies of the same tradition dating to between AD1000 and AD1300 (Huffman 2007: 227). 

Some Iron Age material was identified in the Haakdoornfontein area near Northam during recent field work by 
Pelser (2021: 12).  No Iron Age occurrences were identified in the study area during the assessment. 

The historical age started with the first recorded oral histories in the area. It includes the moving into the area 
of people that were able to read and write. The first European group to pass close by the area were that of 
Cowan & Donovan in 1808, followed by Scoon & McLuckie in 1829, Hume & Scoon in 1835 and by the famous 
Dr. David Livingstone in 1847 (Bergh 1999: 12-14). 

The information below was obtained from a HIA Report by Dr.Julius Pistorius done in 2013 for Samancor’s 
proposed Mining Right Application for Portions of the farm Varkensvlei 403KQ and Nooitgedacht 406KQ near 
Northam (p.22—23). 

“It is highly unlikely that the Project Area was occupied by Early Iron Age (EIA) Bantu-Negroid people who lived 
elsewhere in the Limpopo, Mpumalanga, KwaZulu-Natal and North-West Provinces of South Africa during the 
3rd to 9th centuries AD. The earliest Iron Age settlers who moved into the larger project area were Late Iron 
Age Sotho-speaking groups who belonged to the Moloko tradition. These Kgatla and Kwena communities are 
associated with stone walled settlements which date from AD1600 although earlier settlements, devoid of any 
stone walls, also probably occur in the region. Moloko sites have been recorded in Rooiberg, north of the Project 
Area, at the Pilanesberg and in Madibeng and Rustenburg further to the south where these sites are associated 
with kopjes and randjes. Iron Age settlements occur in the Ben Alberts Nature Reserve and elsewhere in the 
Thabazimbi district. 

The Rooiberg area is also renowned for early tin mining activities, possibly dating from the Late Iron Age. It 
seems as if large quantities of tin ore was mined from the Rooiberg and transported to an unknown destination. 
The abundance of iron ore in the area, particularly around Thabazimbi, also led to the smelting of these ores by 
local Late Iron Age people in order to manufacture products such as weapons (spears) and tools (hoes, axes, 
etc). 

The closest towns to the Project Area are Thabazimbi and Northam. Thabazimbi’s name is derived from the 
Tswana words for ‘mountain of iron’. This was due to the discovery of the exceptionally rich iron ore deposits at 
Vliegpoort (‘defile of flies’) by the geologists J.H. Williams in 1919. The South African government bought the 
ore body and production for the Iscor Iron Ore mine in 1928. The mine started with its operations in 1931 A 
branch railway line was built from Northam to Thabazimbi on the Pretoria-Middelwit line. The town of Thabazimbi 
was laid out on the farm Kwaggashoek and proclaimed 23 on 4 May 1953. Millions of tons of iron ore are 
annually mined and hauled by train to Vanderbijlpark and New Castle. 

The town of Northam was laid out by E.H. Fulls on the farm Leeukoppie and formally proclaimed in 1946. This 
farm together with several others was owned by H. Herd who had purchased the properties from British soldiers 
to whom they have been allocated after the Anglo Boer War. Herd was allowed to choose the name for the new 
village which he called Northam after the village Northam in Devonshire, England”. 

No historically related or significant sites or features were identified in the study area during the November 
2021 assessment. 
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9.13.2 November 2021 Field Assessment 
The study area and area where the proposed New Pit & associated mining developments are proposed has 
been heavily impacted and transformed from its original natural and historical landscape through both mining-
related and probably earlier agricultural activities. If any cultural heritage (archaeological and/or historical) sites, 
features or material were present here in the past it would have been extensively disturbed or completely 
destroyed as a result. 

The dumping of mining-related material/rubble occurs throughout the area, while other impacts include access 
roads, powerlines and pylons, pipelines, fences, residential (mining-related) settlement, mining infrastructure 
and others. Large parts of the area are also characterised by turf and this together with the absence of rocky 
outcrops or ridges means that the area would not really have been favoured or suitable for Iron Age settlement. 
The area would have been utilized for grazing of livestock and possibly for crop growing. 

If any earlier Stone Age material are present in the area, these would be single, out of context stone tools found 
scattered around the landscape in open-air surface conditions. No recent historical sites or features were 
recorded in the area, including known or unknown graves or burial grounds.  

The mining-related infrastructure as well as the residential houses located on the northern and western 
boundaries of the New Pit – and that will be impacted by the Pits development – is believed to be not older than 
60 years of age and therefore of no real Cultural Heritage Significance. However, it is recommended that before 
any demolition of these impacted structures are undertaken that a qualified Architectural Historian/Mining 
Industrial Heritage Specialist undertake a Detailed Assessment in order to provide recommendations in this 
regard.  

9.14 Blasting and Vibration 
This section was sourced from a report by (BMC, 2022), and has been appended as APPENDIX N. 

Baseline work for this report normally consists of two parts. The first part is monitoring of blasting operations if 
the mine is operational. The second part of baseline work done is familiarising oneself with the surroundings 
and the typical structures that are found in the area of the project. The information for this is presented below. 

9.14.1 Baseline influence 
The New Pit Project is not operational and do not have any specific influence currently that we are aware of. 

Structural Profile 
As part of the baseline, all possible structures (which were 738 for this project) in a possible influence area are 
identified. The site was reviewed using Google Earth imagery. Information sought during the review was to 
identify surface structures present in a 3500 m radius from the proposed opencast pit area, which will require 
consideration during modelling of blasting operations, e.g., houses, general structures, power lines, pipelines, 
reservoirs, mining activity, roads, shops, schools, gathering places, possible historical sites, etc. A list was 
prepared of all structures in the vicinity of the opencast pit area. The list includes structures and POI within the 
3500 m boundary – see Table 36 below. A list of structure locations was required to determine the allowable 
ground vibration limits and air blast limits. Figure 53 shows an aerial view of the opencast pit area and 
surroundings with POIs. The type of POIs identified is grouped into different classes. These classes are 
indicated as “Classification” in Table 4 in the (BMC, 2022) report. The classification used is a BMC classification 
and does not relate to any standard or national or international code or practice. Table 52 shows the descriptions 
for the classifications used. 
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Table 52: POI Classification used. 

Class Description 

1 Rural Building and structures of poor construction 

2 Private Houses and people sensitive areas 

3 Office and High-rise buildings 

4 Ruins 

5 Animal related installations and animal sensitive areas 

6 Industrial buildings and installations 

7 Earth like structures – no surface structure 

8 Heritage sites (buildings, infrastructure, activity, graves) 

9 Graves 

10 Water Borehole 

11 Water Resources Surface 

12 Pipelines Buried 

13 Powerlines / Telephone Lines / Towers 

 
Figure 53: Aerial view and surface plan of the proposed opencast pit area with points of interest 
identified. 



May 2022 21468204-352604-9 

 

   132 
 

9.15 Social 
Please refer to Section 3.1 for details relating to the property, and landownership. 

9.15.1 Socio-economic profile of Limpopo province 
The Limpopo Province is geographically the fourth largest province of South Africa and has the fifth largest 
population (4.9 million people). Approximately 89 % of the population live in rural areas and the province has 
an unemployment rate of 46 %. The Limpopo Province is rich in minerals such as copper, asbestos, coal, iron-
ore, platinum, chrome, diamonds and phosphates. The provincial economy is growing, with primary products 
and manufactured goods being marketed both locally and for export. The economy of the northern region of the 
Limpopo Province is based on trading, tourism, game farming and cattle farming, while mining is the major 
economic activity in the low veld region. The greatest potential for employment occurs in the mining, agriculture 
and tourism sectors. SBPM falls under the jurisdiction of the Thabazimbi Local Municipality (and the Moses 
Kotane Local Municipality – North West Province) (SBPM, 2009) 

9.15.2 Socio-economic profile of North-West province 
North West Province is one of the smaller provinces of South Africa, with a population of 3.4 million people in 
an area of 116 320 km2. The province has strong economic links with Gauteng Province. The provincial capital 
is Mafikeng, and the larger towns are Klerksdorp, Orkney, Potchefstroom, Rustenburg and Brits. Mining plays 
a dominant role in the economy of North West Province, employing a quarter of the labour force and contributing 
some 55 % of its gross geographic product (GGP) (SBPM, 2009). A wide variety of minerals are mined, 
including: 

 Platinum in Rustenburg and Brits; 

 Gold in Orkney and Klerksdorp; 

 Diamonds in Lichtenburg, Koster, Christiana and Bloemhof; 

 Marble in Taung; 

 Granite in Rustenburg; 

 Fluorspar in Zeerust. 

In addition to mining, agriculture is one of the most important sectors in the province with maize, sunflower and 
groundnuts being the biggest crops. SBPM falls under the jurisdiction of the Moses Kotane Local Municipality 
(and the Thabazimbi Local Municipality – Limpopo Province) (SBPM, 2009). 

9.15.3 Regional Characteristics 
Moses Kotane Local Municipality 
Moses Kotane Local Municipality comprises of mainly isolated and dispersed settlements, which are 
characterised by poor accessibility and low density. Madikwe and Mogwase are the only two towns in the 
municipality. Both are residential in nature and provide some services to local communities. 

The population of the municipality was estimated at 236 845 in the 2001 Census. The Municipality has a 
predominantly African population with fewer Indian, Coloured and Caucasians who are mostly residing in Sun 
City residence and Mogwase Unit 2 (SBPM, 2009). 

Infrastructure 

Moses Kotane Local Municipality is relatively underdeveloped in terms of roads, health facilities and the supply 
of water and electricity. The conditions of the roads can be generally described as being good particularly in 
and around the main employment centres. The major challenge has to do with gravel roads that provide access 
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from the main roads into the rural settlements. These access roads are generally badly maintained, making 
them largely impassable particularly during the wet seasons. This problem has resulted in taxi operators 
avoiding these roads, thereby leaving buses at the main mode of transport for associated rural villages (SBPM, 
2009). 

Economic Activity 

The total economic output from the mining sector in the Moses Kotane Local Municipality increased significantly 
from approximately R 146 million in 1996 to R 464 million by 2005. This strong growth could be associated with 
the significant growth of PGM mining in the Bojanala Platinum District. The known mineral deposits are mostly 
concentrated in the central parts of the Moses Kotane Local Municipality, specifically in the areas west of the 
Pilanesberg National Park. The most notable and well known deposits within these areas include chromium and 
platinum. Other known mineral deposits include manganese, nickel, uranium, magnasite and vanadium (SBPM, 
2009). 

Industrial activities include heavy, light and service industries, and the area still holds potential for further 
industrial development. Gold, chrome and diamonds are mined mainly around the Pilanesberg Mountains, while 
PGM are mined in the vicinity of Sefikile. Farming activity in Moses Kotane Local Municipality is primarily of a 
subsistence nature. Maize, sorghum and sunflowers are the predominant crops, while cattle and goats are the 
major livestock (SBPM, 2009). 

The Pilanesberg Nature Reserve and the Sun City Complex constitute the main tourist attractions, along with a 
variety of game reserves, nature reserves, dams and holiday resorts (SBPM, 2009). 

Profiles of towns and villages where labour is sourced from within the Moses Kotane Local Municipality, are 
presented below (SBPM, 2009): 

 Saulspoort: The village of Saulspoort, estimated at 23 km from SBPM has 19 000 residents. It is the main 
labour-sending village in the SBPM community with SBPM employing 1 271 of the residents. 

 Mogwase: The town of Mogwase, 32 km from SBPM has approximately 2 100 residents. 122 residents 
are employed by SBPM. 

Thabazimbi Local Municipality 
The town of Thabazimbi is located about 320 km west of the provincial capital of Polokwane. Established in 
1932 as a coal mining town, it has subsequently supported two platinum mines and an andalusite mine (SBPM, 
2009). 

Demographics 

The Thabazimbi Local Municipality includes the towns of Rooiberg, Northam, Leeupoort, Thabazimbi and 
Dwaalboom. In the 2001 census, Thabazimbi Local Municipality had a population of 63 921, with 82 % being 
black. The gender profile for the municipality is 53 % male and 47 % female. The economically active section 
represents 52 % of the total population, of which 79 % are currently employed (SBPM, 2009). 

Infrastructure 

Infrastructure is generally well developed in terms of roads, electricity supply, water and sanitation, but the 
informal settlements including those adjacent to SBPM require urgent attention. Thabazimbi Local Municipality 
has a very low adult literacy rate of 18 %, with the majority of the population having only primary education. 
Schools in Thabazimbi itself are generally in good order, but those in rural areas lack facilities (SBPM, 2009). 
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Key economic activities 

Mining is the main economic activity in the Thabazimbi Local Municipality primarily in platinum, iron-ore, 
andalusite and limestone. Agriculture and hunting are also significant economic sectors, although cattle farming 
are declining in favour of game farming, which is proving to be a more viable enterprise. Mining employment 
comprises 36.3 % of formal sector employment and agriculture 21.7 %. Platinum mining plays a major role in 
the area and further development of platinum mining is likely. The commerce, retail and manufacturing sectors 
contribute very little to the economy, although there is significant potential for tourism development (SBPM, 
2009).  

Profiles of towns and villages where labour is sourced from within the Thabazimbi Local Municipality are 
presented below: 

 Northam: The town of Northam is situated 16 km from RPM and has 4 000 residents and 233 are 
employees of SBPM. 

 Swartklip: A major labour-sending area in the SBPM community is Swartklip, which is located around RPM 
and 1 228 employees are living in this area (SBPM, 2009). 

9.15.4 Demographics of SBPM 
SBPM Community 
The SBPM community is defined as those towns, villages and settlements that fall within a 50 km radius or 
greater, if appropriate to SBPM. SBPM’s 50 km radius straddles two municipalities (Thabazimbi Local 
Municipality and Moses Kotane Local Municipality) (SBPM, 2009). 

Municipal Distribution 
SBPM’s labour complement of 9 564 employees, inclusive of 2 318 contractor employees (2009 baseline) is 
sourced mostly from some 114 local municipalities across South Africa’s nine provinces. Of these local 
municipalities, only 11 contribute more than 1 %. SBPM recognises that a broad-based approach needs to be 
followed to ensure that critical socio-economic needs are addressed in all employee communities. An analysis 
of the SBPM personnel records locates those workers who live in local communities to be distributed as 
indicated in Table 53 below. 

Table 53: Demography of the SBPM Community for Permanent Employees. 

Local municipality Towns within 50 km radius Number of employees  

Thabazimbi Local Municipality Swartklip 674 

Northam 126 

Thabazimbi 20 

Regorogile 9 

Chromite 3 

Witfontein 0 

Subtotal  - 832 

Moses Kotane Local Municipality: Saulspoort 592 

Mogwase 122 

Ramokokastad 128 

Kraalhoek 166 

Rhenosterkraal 69 
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Local municipality Towns within 50 km radius Number of employees  

Modderkuil 277 

Mabeskraal 24 

Kameelboom 15 

Mononono 68 

Mokgalwana 187 

Mmantserre 191 

Mopyane 77 

Sefikele / Spitskop 190 

Molatedi 4 

Lesetlheng 36 

Molorwe 7 

Subtotal  - 2153 

SBPM community total  - 2985 
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10.0 IMPACTS AND RISKS IDENTIFIED INCLUDING THE NATURE, 
SIGNIFICANCE, CONSEQUENCE, EXTENT, DURATION AND 
PROBABILITY OF THE IMPACTS, INCLUDING THE DEGREE TO 
WHICH THESE IMPACTS 

The proposed New Pit project is anticipated to impact on various biophysical aspects, and to a lesser extent on 
social aspects. The National Environmental Screening Tool developed by the Department of Environmental 
Forestry and Fisheries was utilized to determine specialist studies required to support the Environmental 
Authorisation process, as required by GN R. 960 of July 2019. The results of the screening report (appended in 
APPENDIX D ) are presented in Table 54. Due to the proximity of the mining activities to the SBPM community, 
additional specialist studies were conducted to investigate and assess the potential impacts in detail and are 
also indicated in Table 54. The potential impacts identified are summarised in Table 55. A detailed impact 
assessment was conducted by each specialist where the magnitude, scale, duration, and probability of the 
impacts were determined. The methodology for assessing the impacts is described in detail in Section 11.0 
below. 

Table 54: Environmental attributes assessed. 

Environmental Attribute Sensitivity or Reason for additional study 

Screening Tool 

Agriculture Theme  Medium, however, was not assessed as the proposed development is 
within an approved mining rights area and is largely disturbed by 
infrastructure. 

Animal Species Theme Low, this aspect was assessed as part of the biodiversity study. 

Aquatic Biodiversity Theme Low 

Archaeological and cultural 
Heritage Theme 

Medium 

Civil Aviation Medium, the proposed project area is located 67km from the nearest 
airport (Pilanesberg International Airport) and therefore this aspect was 
not assessed. 

Defence  Low, the nearest defence force base (Mahikeng Army Base) is located 
295km away from the proposed project area. 

Palaeontology Medium 

Plant species Low, this aspect was assessed as part of the biodiversity study. 

Terrestrial Biodiversity Very high sensitivity 

Additional Studies 

Air quality Proximity to sensitive receptors. 

Surface water Proximity to water resources and waste resources protection. 

Groundwater Proximity to water resources and waste resources protection. 

Noise Proximity to sensitive receptors. 

Blasting Proximity to sensitive receptors. 
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Table 55: Potential environmental impacts investigated during the basic assessment process. 

Environmental Aspect Potential environmental impact 

Air quality 
 Construction and operational activities may result in increased 

dust generation. 

 Drilling and blasting may contribute to dust generation. 

 Dust may be generated stripping, loading, and dumping activities. 

 Dust may be generated during crushing activities. 

Noise 
 Construction and operational activities may negatively impact the 

ambient noise levels with reference to sensitive receptors. 

Biodiversity 
 Construction of the pit will result in the clearing of vegetation. 

 Alien invasive species may establish due to soil disturbance. 

 An increase in activity in the area and the resultant noise, traffic 
and dust generation, may disturb daily activities, nesting sites / 
breeding grounds, and interrupt the migration routes of fauna. 

Surface water and 
wetlands 

 The proposed mining development may negatively influence the 
surface water and runoff, wetland functioning, ecological status 
and sensitivities. 

 Water quality may be negatively affected due to contaminants 
entering surface resources as a result of inappropriate 
management of dirty water. 

 Water quality may be negatively affected as a result of spillage of 
hydrocarbons due to vehicular movement and maintenance. 

Geohydrology 
 Water quality may be negatively affected due to contaminants 

entering groundwater resources. 

 Groundwater flow and groundwater levels may be altered as a 
result of pit dewatering. 

Social 
 Construction and operational activities will negatively impact the 

ambient noise levels with reference to sensitive receptors. 

 Employment opportunities will only exist for the current staff 
complement. This will have a negative impact on the expectations 
of local jobseekers and may result in environmental degradation 
and/or community unrest. 

 Insufficient consultation with communities could generate false 
expectations and negative sentiments towards the proposed 
project that could persist past the construction phase. 

 Blasting will result in ground vibration, air blast and fly rock, with 
an impact on nearby infrastructure and sensitive receptors. 

Archaeological resources 
and palaeontological 
findings 

 Existing heritage resources (such as graves), palaeontological 
findings, engravings, rock art and historic buildings near the 
proposed project may be damaged or destroyed. 
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11.0 METHODOLOGY USED IN DETERMINING AND RANKING THE 
NATURE, SIGNIFICANCE, CONSEQUENCES, EXTENT, DURATION 
AND PROBABILITY OF POTENTIAL ENVIRONMENTAL IMPACTS 
AND RISKS  

The significance of identified impacts will be determined using the approach outlined below (terminology from 
the Department of Environmental Affairs and Tourism Guideline document on EIA Regulations, April 1998). This 
approach incorporates two aspects for assessing the potential significance of impacts, namely occurrence and 
severity, which are further subdivided as follows: 

Occurrence Severity 

Probability of occurrence Duration of occurrence Scale/extent of impact Magnitude of impact 

 

The following five ranking scales are used to assess the magnitude and duration of impacts: 

Magnitude Duration 

10 - Very high/unknown 5 - Permanent (>10 years) 

8 – High 4 - Long-term (7 - 10 years, impact ceases after site closure has been obtained) 

6 – Moderate 
3 - Medium-term (3 months- 7 years, impact ceases after the operational life of 
the activity) 

4 – Low 2 - Short-term (0 - 3 months, impact ceases after the construction phase) 

2 – Minor 1 - Immediate 

Scale Probability 

5 - International 5 - Definite/Unknown 

4 – National 4 - Highly Probable 

3 – Regional 3 - Medium Probability 

2 – Local 2 - Low Probability 

1 - Site Only 1 - Improbable 

0 – None 0 - None 

 

Once these factors are ranked for each impact, the significance of the two aspects, occurrence and severity, is 
assessed using the following formula: 

Significance Points= (Magnitude + Duration + Scale) x Probability. 

The maximum value is 100 significance points (SP). The impact significance will then be rated as follows: 

Points Significance Description 

SP > 60 
High environmental 
significance 

An impact which could influence the decision about whether or not 
to proceed with the project regardless of any possible mitigation. 
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Points Significance Description 

SP 30 - 60 
Moderate 
environmental 
significance 

An impact or benefit which is sufficiently important to require 
management, and which could have an influence on the decision 
unless it is mitigated. 

SP ˂ 30 
Low environmental 
significance 

Impacts with little real effect and which will not have an influence on 
or require modification of the project design. 

+ Positive impact An impact that is likely to result in positive consequences/effects. 

 

For the methodology outlined above, the following definitions were used: 

 Magnitude is a measure of the degree of change in a measurement or analysis (e.g., the area of pasture 
or the concentration of a metal in water compared to the water quality guideline value for the metal), and 
is classified as none/negligible, low, moderate or high. The categorisation of the impact magnitude may be 
based on a set of criteria (e.g. health risk levels, ecological concepts and professional judgement) pertinent 
to each of the discipline areas and key questions analysed. The specialist study must attempt to quantify 
the magnitude and outline the rationale used. Appropriate, widely recognised standards are to be used as 
a measure of the level of impact; 

 Scale/Geographic extent refers to the area that could be affected by the impact and is classified as site, 
local, regional, national, or international; 

 Duration refers to the length of time over which an environmental impact may occur i.e. 
immediate/transient, short-term (0 to 7 years), medium-term (8 to 15 years), long-term (greater than 15 
years with impact ceasing after closure of the project), or permanent; and 

 Probability of occurrence is a description of the probability of the impact actually occurring as improbable 
(less than 5% chance), low probability (5% to 40% chance), medium probability (40% to 60% chance), 
highly probable (most likely, 60% to 90% chance) or definite (impact will definitely occur). 

12.0 THE POSITIVE AND NEGATIVE IMPACTS THAT THE PROPOSED 
ACTIVITY (IN TERMS OF THE INITIAL SITE LAYOUT) AND 
ALTERNATIVES WILL HAVE ON THE ENVIRONMENT AND THE 
COMMUNITY THAT MAY BE AFFECTED 

Alternatives were considered for the mining method and overburden dump placements/sizing as described in 
Section 7.0: 

The positive and negative impacts of alternatives are discussed in Table 56. 

Table 56: Positive and negative impacts associated with alternatives considered. 

Positive impacts Negative impacts 

Design 1 

Mining of ore for economical reasons will benefit the 
mine, employees and community 

Marginal design which leads to plant feedgrades 
close to economic cut-off grade. 

 The delay in the transition from boxcut mining 
towards roll over mining leads to extended double 
handling costs, and an increased footprint for 
overburden dumps. 
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Positive impacts Negative impacts 

Design 1 

 A final overburden dump would be required, and this 
would result in additional licensing requirements. 

 The increased footprint for overburden dumps 
results in the increased footprint removal of 
Vachellia Thornveld. 

Design 2 

Reduction in strip ratio and amount of overburden 
dump mined, which results in reduced overburden 
dump footprint. 

The removal of Vancellia Thornveld, although to a 
lesser degree, will be required, which will have an 
impact on the indigenous vegetation footprint of the 
site. 

No requirement for final overburden dump.  

Reduced requirement for topsoil stripping in the 
area originally required (under the additional 
overburden dump). 

 

 

13.0 THE POSSIBLE MITIGATION MEASURES THAT COULD BE 
APPLIED AND THE LEVEL OF RISK 

The possible mitigation measures for the anticipated impacts are summarized in Table 57. 
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Table 57: Summary of possible mitigation measures. 

Environmental aspect Potential impact Possible mitigation measures 

Air quality 
 Construction and operational activities will result in 

increased dust generation. 

 Crushing activities will generate dust. 

 Blasting and drilling at the opencast mining areas will 
contribute to dust generation. 

 Stripping, loading, and dumping activities will generate 
dust. 

 Dust will be generated due to the utilisation of haul 
roads. 

 Opencast mining activities will generate dust. 

 Develop and implement adequate dust control measures. 

 Implement concurrent rehabilitation. 

Noise 
 Construction and operational activities will negatively 

impact the ambient noise levels with reference to 
sensitive receptors. 

 Develop and implement noise abatement measures. 

Groundwater 
 Water quality may be negatively affected due to 

contaminants entering groundwater resources. 

 Groundwater flow and groundwater levels will be altered 
as a result of opencast pit dewatering. 

 Contain mine-impacted water abstracted from the pit, re-use 
as far as possible, or manage appropriately. 

 Maintain the pit dewatering pumping system throughout the 
operational phase. 

 Monitoring of groundwater levels and quality. 

Surface water 
 Water quality may be negatively affected due to 

contaminants entering surface resources as a result of 
inappropriate management of dirty water. 

 Water quality may be negatively affected as a result of 
spillage of hydrocarbons due to vehicular movement 
and maintenance. 

 Separate clean and dirty storm water. 

 Collect, contain and reuse dirty runoff and seepage. 

 Spill clean-up kits must always be available to address any 
leakages or spillages. 

 Maintenance of vehicles to be done in demarcated areas. 
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Environmental aspect Potential impact Possible mitigation measures 

Terrestrial Biodiversity 
 Construction of infrastructure and opencast mining will 

result in vegetation clearing and destruction of habitats. 

 Alien invasive species may establish due to soil 
disturbance. 

 An increase in activity in the area and the resultant 
noise, traffic and dust generation, may disturb daily 
activities, nesting sites / breeding grounds, and interrupt 
the migration routes of fauna. 

 Limit the surface disturbance and vegetation clearing to the 
development footprint. 

 Develop and implement an alien invasive species control 
programme. 

Social 
 Construction and operational activities will negatively 

impact the ambient noise levels with reference to 
sensitive receptors. 

 Employment opportunities will only exist for the current 
staff complement. This will have a negative impact on 
the expectations of local jobseekers and may result in 
environmental degradation and/or community unrest. 

 Insufficient consultation with communities could 
generate false expectations and negative sentiments 
towards the proposed project that could persist past the 
construction phase. 

 Blasting will result in ground vibration, air blast and fly 
rock, with an impact on nearby infrastructure and 
sensitive receptors. 

 Develop a communication plan regarding employment 
opportunities. 

 Implement noise abatement measures. 

 Keep surface disturbance to the smallest area required. 

 Implement concurrent rehabilitation. 

 Implement monitoring (air quality, noise and blasting) to 
determine level of impact on sensitive receptors. 
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14.0 MOTIVATION WHERE NO ALTERNATIVE SITES WERE 
CONSIDERED 

See Section 7.0 of this report for a discussion on the alternatives considered. 

15.0 STATEMENT MOTIVATING THE ALTERNATIVE DEVELOPMENT 
LOCATION WITHIN THE OVERALL SITE 

The proposed mining activity is limited in terms of its location as it has to be located within the approved 
mining rights area and also has to be located where the ore can be easily extracted. The preferred location 
was determined based on its potential impact on the receiving environment and its social and economic 
aspects as described in Section 6.0 and Section 7.0, as well as its operational and financial implications. 

The final layout plan is provided in Figure 7. Alternatives were considered for the mining method and design, 
overburden dump placement and relocation of affected infrastructure as discussed in Section 7.0 and the final 
layout plan incorporates the preferred options.  

Consultation with I&APs to date, have not resulted in any changes to the site layout. 

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

A list of potential impacts associated with the proposed mining development were identified during the Basic 
Assessment process and are summarised in Table 57.  A detailed description of the impact assessment and 
rating methodology is provided in Section 11.0. The following information sources were used in the assessment 
process: 

 Observations made on site; 

 Outcome of specialist studies; 

 Review of the SBPM business case report (SBPM, 2022); 

 Review of existing approved EMPRs, water use licences and environmental authorisations; 

 Input obtained from stakeholders during the public participation process; 

 Liaison with the SBPM project team; 

 Review of mining designs for the project provided by SBPM; and 

 Discussions with specialists, where required, regarding assessment and ranking of impacts. 

17.0 ASSESSMENT OF EACH IDENTIFIED POTENTIALLY SIGNIFICANT 
IMPACT AND RISK 

The main impacts associated with the proposed New Pit project are described below and the impact rating 
according to the methodology described in Section 11.0, as well as proposed mitigation, is provided in 
APPENDIX Q. 
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17.1 Air Quality 
17.1.1 Construction Phase 
Construction is a source of dust emission that may have substantial temporary impact on local air quality. 
Emissions during construction of infrastructure and roads are associated with land clearing, drilling and blasting, 
ground excavation, cut and fill operations and construction of a particular facility itself. However, a large portion 
of the proposed New Pit area is covered by infrastructure or land that has been previously mined and 
rehabilitated. The construction activities will therefore be the demolition of existing infrastructure and the box-
cut preparation and blasting. 

The overall impact on air quality on sensitive residential receptors during the construction phase after mitigation 
measures have been implemented is anticipated to be LOW. 

17.1.2 Operational Phase 
This section presents the results of the atmospheric dispersion modelling conducted for the proposed New Pit. 
Concentration results at specified receptors and for the highest offsite concentration across the domain are 
presented in tabular format, while concentration isopleths are presented graphically to indicate the dispersion 
of pollutants. 

PM10 Concentrations 
Predicted PM10 concentrations associated with the proposed New Pit at each discrete receptor and highest 
offsite concentration are presented in Table 58 and Table 59 respectively. Figure 54 and Figure 55 present 
graphical outputs of the 24-hour average and annual average modelled results respectively. 

The highest predicted offsite 24-hour PM10 concentration is non-compliant with the daily standard of 75 μg/m3, 
with a 24-hour concentration of 150 μg/m2 recorded north of the proposed New Pit. However, the maximum 
predicted annual average concentration remains compliant with the annual standard. 

Exceedances of the 24-hour (P99) standard are predicted at three sensitive receptor locations, namely 
Residential area 4 (143.8 μg/m3), Residential area 8 (125.8 μg/m3) and Platinum Union Hospital (99.9 μg/m3). 
Modelled results are indicative of the close proximity of these receptors in relation to the mining pit. In terms of 
source contribution, crushing activities are deemed the largest source of emission. 

Annual average PM10 concentrations are predicted to be compliant at all sensitive receptors, with a maximum 
predicted offsite concentration of 25.1 μg/m3. The highest predicted PM10 annual concentration of 26.6 μg/m3 

occurred at Residential area 4. 

Table 58: Predicted PM10 concentrations at neighbouring receptors. 

ID Sensitive Receptor 24-Hour 
Average 
PM10 
Standard 
(µg/m3) 

Predicted 24-
Hour Average 
Concentration 
(µg/m3) 

Annual 
Average 
PM10 
Standard 
(µg/m3) 

Predicted 
Annual 
Average 
Concentration 
(µg/m3) 

1 Residential area 1 75 17.75 40 1.30 

2 Residential area 2 75 40.34 40 2.69 

3 Residential area 3 75 37.52 40 2.83 

4 Residential area 4 75 143.82 40 26.57 

5 Residential area 5 75 49.94 40 7.98 
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ID Sensitive Receptor 24-Hour 
Average 
PM10 
Standard 
(µg/m3) 

Predicted 24-
Hour Average 
Concentration 
(µg/m3) 

Annual 
Average 
PM10 
Standard 
(µg/m3) 

Predicted 
Annual 
Average 
Concentration 
(µg/m3) 

6 Residential area 6 75 33.20 40 4.35 

7 Residential area 7 75 14.55 40 1..17 

8 Residential area 8 75 125.77 40 24.77 

9 Residential area 9 75 17.9 40 1.47 

10 Residential area 10 75 43.50 40 4.47 

11 Platinum union hospital 75 99.88 40 12.6 

12 Mantserre 75 4.23 40 0.41 

13 Sefikile 75 4.51 40 0.64 

14 Kraalhoek 75 6.05 40 0.64 

15 Ga-Ramodisi 75 3.23 40 0.33 
* Concentrations highlighted in red indicate non-compliance 

 

Table 59: Maximum predicted offsite PM10 concentration. 

X (m) 
(UTM 35S) 

Y (m) 
(UTM 35S) 

Predicted 
concentration 
(µg/m3) 

Elevation 
(m) 

Grid 
resolution 
(m) 

Averaging 
period 

Date Hour 

5157620 7121956 150 1019 100 24-hr (P99) 2018/02/23 24:00 

5157620 7121956 25.05 1019 100 Annual N/A N/A 
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Figure 54: P99 24-hour average PM10 concentrations (µg/m3) 
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Figure 55: Annual average PM10 concentrations (µg/m3). 

PM2.5 Concentrations 
Predicted PM2.5 concentrations associated with the operations for the proposed New Pit at each discrete 
receptor and highest offsite concentration are presented in Table 60 and Table 61. Figure 56 and Figure 57 
present graphical outputs of the 24-hour average and annual average modelled results respectively.  

The highest predicted offsite 24-hour PM2.5 concentration is non-compliant with the daily standard of 40 µg/m3, 
with a 24-hour concentration of 63 µg/m3 recorded north of the proposed New Pit. The maximum predicted 
annual average concentration remains compliant with the annual standard.   

Exceedances of the 24-hour (P99) standard are predicted at three sensitive receptor locations, namely 
Residential area 4 (60.0 µg/m3), Residential area 8 (55.0 µg/m3) and Platinum Union Hospital (40.5 µg/m3). 
Modelled results are indicative of the close proximity of these receptors in relation to the mining pit. 

Ambient annual average PM2.5 concentrations are predicted to be compliant at all sensitive receptors with a 
maximum predicted offsite concentration of 12 µg/m3. The highest predicted PM2.5 annual average 
concentration of 11.2 µg/m3 occurred at Residential area 4. 

Table 60: Predicted PM2.5 concentrations at neighbouring receptors. 

ID Sensitive Receptor 
24-Hour Average 
PM2.5 Standard 
(µg/m3) 

Predicted 24-Hour 
Average 
Concentration 
(µg/m3) 

Annual Average 
PM2.5 Standard 
(µg/m3) 

Predicted Annual 
Average 
Concentration 
(µg/m3) 

1 Residential area 1 40 6.57 20 0.46 
2 Residential area 2 40 15.04 20 0.78 
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ID Sensitive Receptor 
24-Hour Average 
PM2.5 Standard 
(µg/m3) 

Predicted 24-Hour 
Average 
Concentration 
(µg/m3) 

Annual Average 
PM2.5 Standard 
(µg/m3) 

Predicted Annual 
Average 
Concentration 
(µg/m3) 

3 Residential area 3 40 14.88 20 0.75 
4 Residential area 4 40 60.03 20 11.20 
5 Residential area 5 40 21.35 20 2.44 
6 Residential area 6 40 16.12 20 1.34 
7 Residential area 7 40 2.06 20 0.32 
8 Residential area 8 40 54.99 20 10.58 
9 Residential area 9 40 7.85 20 0.33 
10 Residential area 10 40 16.25 20 1.28 

11 Platinum union 
hospital 

40 40.50 20 4.69 

12 Mantserre 40 1.61 20 0.09 
13 Sefikile 40 1.14 20 0.11 
14 Kraalhoek 40 2.26 20 0.17 
15 Ga-Ramodisi 40 0.67 20 0.05 

 

Table 61: Maximum predicted offsite PM2.5 concentration. 

X (m) 
(UTM 35S) 

Y (m) 
(UTM 35S) 

Predicted 
concentratio
n (µg/m3) 

Elevation (m) 
Grid 
resolution 
(m) 

Averaging 
period Date Hour 

515762 7241956 63.01 1019 100 24-hr (P99) 2018/02/23 24:00 
515762 7241956 12.01 1019 100 Annual N/A N/A 

* Concentrations highlighted in red indicate non-compliance 
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Figure 56: P99 24-hour average PM2.5 concentrations (µg/m3).  
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Figure 57: Annual average PM2.5 concentrations (µg/m³) . 

Dust Fallout 
Maximum daily dust deposition rates as a result of the proposed New Pit activities were well within the dust 
fallout residential and non-residential standards at all sensitive receptors (Table 62). Further, the predicted daily 
average offsite dust fallout rate is compliant with the non-residential standard. Figure 58 present graphical 
outputs of the daily average modelled dust fallout rates. The highest predicted dust fallout rate of 484.94 
mg/m2/day occurred at Residential area 5. 

Table 62: Predicted dust fallout rates at neighbouring sensitive receptors. 

ID Sensitive Receptor 
Residential standard  
(mg/m2/day) 

Predicted 24-hour dust fallout 
rates 
(mg/m2/day) 

1 Residential area 1 600 4.18 

2 Residential area 2 600 20.58 

3 Residential area 3 600 12.06 

4 Residential area 4 600 154.43 

5 Residential area 5 600 484.94 

6 Residential area 6 600 94.05 

7 Residential area 7 600 7.60 

8 Residential area 8 600 209.96 
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ID Sensitive Receptor 
Residential standard  
(mg/m2/day) 

Predicted 24-hour dust fallout 
rates 
(mg/m2/day) 

9 Residential area 9 600 6.33 

10 Residential area 10 600 34.90 

11 Platinum union hospital 600 96.39 

12 Mantserre 600 1.30 

13 Sefikile 600 1.77 

14 Kraalhoek 600 0.97 

15 Ga-Ramodisi 600 1.23 

Maximum offsite concentration  1200 563.16 

 

It must be noted that although AERMOD is equipped with algorithms for modelling dry deposition (dust fallout), 
inherent inaccuracies are associated with the modelling of this pollutant. This is due to many limitations and 
uncertainties associated with model predicted deposition, such as: 

 The complexity of the fluid-dynamic processes that influence the deposition flux. 

 The complexity of various deposition surfaces that influence deposition rates. 

 Particle-size distributions, which need to be carefully selected for the pollutant of interest. 

 Settling velocities, which can vary by three orders of magnitude for various particles. 

Further, large dust particles do not remain suspended for long distances and are likely to deposit in closer 
proximity to emission sources. 
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Figure 58: Dust fallout rates (mg/m2/day). 

The overall impact on air quality on sensitive residential receptors during the operational phase after mitigation 
measures have been implemented is anticipated to be MODERATE. 

17.1.3 Decommissioning, closure and post closure phase 
No significant air quality impacts are expected at the decommissioning, closure and post closure phase of the 
New Pit project. 

17.1.4 Cumulative Assessment 
The National Framework for Air Quality Management in South Africa calls for air quality assessment in terms of 
cumulative impacts rather than the contributions from an individual facility. Compliance with the NAAQS is to be 
determined by considering all local and regional contributions to background concentrations. For each averaging 
time, the sum of the model predicted concentration (CP) and the background concentration (CB) must be 
compared with the NAAQS. The background concentrations CB must be the sum of contributions from non-
modelled local sources and regional background air quality. If the sum of background and predicted 
concentrations (CB + CP) is more than the NAAQS, the design of the facility must be reviewed (including pollution 
control equipment) to ensure compliance with NAAQS. Compliance assessments must provide room for future 
permits to new emissions sources, while maintaining overall compliance with NAAQS. For the different facility 
locations and averaging times, the comparisons with NAAQS must be based on recommendations in Table 63.  
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Table 63: Summary of recommended procedures for assessing compliance with NAAQS. 

Facility Location Annual NAAQS Short-term NAAQS 
(24 hours or less) 

Isolated facility not influenced by 
other sources; CB insignificant*. 

Highest CP must be less than the 
NAAQS, no exceedances allowed. 

99th percentile concentrations 
must be less than the NAAQS. 
Wherever one year is modelled, 
the highest concentrations shall be 
considered. 

Facilities influenced by 
background sources e.g. in urban 
areas and priority areas. 

Sum of the highest CP and 
background concentrations must 
be less that the NAAQS, no 
exceedances allowed. 

Sum of the 99th percentile 
concentrations and background CB 
must be less than the NAAQS. 
Wherever one year is modelled, 
the highest concentrations shall be 
considered. 

*For an isolated facility influenced by regional background pollution CB must be considered. 

 

PM2.5 monitoring data from continuous monitoring stations for the project area was not available. As such, 
cumulative PM2.5 impacts associated with the New Pit could not be assessed.  

To determine the cumulative impacts, predicted incremental 24 hour (P99) and annual average PM10 
concentrations at residential receptors have been added to the measured background concentrations at 4B 
decline, Hostel, Fridge plant and Bierspruit monitoring stations. Measured cumulative concentration was 
calculated by averaging the 24-hour and annual concentrations across the 2018-2019 monitoring period.  

Daily maximum and annual average results are presented in Table 64 and Table 65 respectively. The following 
is noted: 

 Cumulative PM10 concentration exceed the 24-hour daily standard at sensitive receptors with the exception 
of Mantserre, Sefikile, Kraalhoek and Ga-Ramodisi;  

 Exceedances of the annual standard occurred at Residential area 4 and Residential area 8, however 
cumulative annual concentrations fall below the annual average standard at all remaining receptors; 

 It is noted that background concentrations are already high, causing elevated cumulative concentrations. 
Existing sources of emissions at SBPM includes; stack emissions, vehicle entrainment on paved road and 
unpaved roads, vehicle tailpipe emissions, crushing, material handlings and wind erosion over exposed 
surfaces; and  

 Average contribution of predicted concentrations to cumulative concentration is 33% for the 24-hour PM10 
and 19% for the annual concentration.  

Table 64: Cumulative concentration of 24-hour PM10 at neighbouring receptors. 

Receptor 24-Hour 
Ambient 
Standard 
(µg/m3) 

Predicted 
24-Hour 
Average 
(µg/m3) 

Measured 
ambient 
Concentration 
(µg/m3) 

Cumulative 
Concentration
s (µg/m3) 

Percentage 
contribution of 
Predicted 
concentrations 
to cumulative 
concentrations 
(%) 

Residential area 1 75 17.75 61.26 79.015 22% 

Residential area 2 40.34 61.26 101.605 40% 
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Receptor 24-Hour 
Ambient 
Standard 
(µg/m3) 

Predicted 
24-Hour 
Average 
(µg/m3) 

Measured 
ambient 
Concentration 
(µg/m3) 

Cumulative 
Concentration
s (µg/m3) 

Percentage 
contribution of 
Predicted 
concentrations 
to cumulative 
concentrations 
(%) 

Residential area 3 37.52 61.26 98.785 38% 

Residential area 4 143.82 61.26 205.085 70% 

Residential area 5 49.94 61.26 111.205 45% 

Residential area 6 33.2 61.26 94.465 35% 

Residential area 7 14.55 61.26 75.815 19% 

Residential area 8 125.77 61.26 187.035 67% 

Residential area 9 17.9 61.26 79.165 23% 

Residential area 10 43.5 61.26 104.765 42% 

Platinum union 
hospital 

99.88 61.26 161.145 62% 

Mantserre 4.23 61.26 65.495 6% 

Sefikile 4.51 61.26 65.775 7% 

Kraalhoek 6.05 61.26 67.315 9% 

Ga-Ramodisi 3.23 61.26 64.495 5% 
*Concentrations highlighted in red indicate non-compliance 

 

Table 65: Cumulative concentration of annual average PM10 at neighbouring receptors. 

Receptor Annual 
Ambient 
Standard 
(µg/m3) 

Predicted 
Annual 
Average 
(µg/m3) 

Measured 
ambient 
Concentration 
(µg/m3) 

Cumulative 
Concentration
s (µg/m3) 

Percentage 
contribution of 
Predicted 
concentrations 
to cumulative 
concentrations 
(%) 

Residential area 1 40 1.3 19.84 21.14 6% 

Residential area 2 2.69 19.84 22.53 12% 

Residential area 3 2.83 19.84 22.67 12% 

Residential area 4 26.57 19.84 46.41 57% 

Residential area 5 7.98 19.84 27.82 29% 

Residential area 6 4.35 19.84 24.19 18% 

Residential area 7 1.17 19.84 21.01 6% 

Residential area 8 24.77 19.84 44.61 56% 

Residential area 9 1.47 19.84 21.31 7% 

Residential area 10 4.47 19.84 24.31 18% 
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Receptor Annual 
Ambient 
Standard 
(µg/m3) 

Predicted 
Annual 
Average 
(µg/m3) 

Measured 
ambient 
Concentration 
(µg/m3) 

Cumulative 
Concentration
s (µg/m3) 

Percentage 
contribution of 
Predicted 
concentrations 
to cumulative 
concentrations 
(%) 

Platinum union 
hospital 

12.6 19.84 32.44 39% 

Mantserre 0.41 19.84 20.25 2% 

Sefikile 0.64 19.84 20.48 3% 

Kraalhoek 0.64 19.84 3.33 19% 

Ga-Ramodisi 0.33 19.84 20.17 2% 
*Concentrations highlighted in red indicate non-compliance 

 

To determine the cumulative impacts, predicted daily dust fallout rates at all receptors have been added to the 
measured background concentrations from the dust fallout monitoring network located at residential receptors 
around SBPM. Measured DFO rates was calculated by averaging the rates across all residential receptors for 
the 2020 monitoring period.    

Table 66 presents the predicted and cumulative dust fallout rates at neighbouring receptors. The following is 
noted: 

 Cumulative dust fallout rates exceeded the residential standard of 600 mg/m2/day at Residential area 5 
(677.94 mg/m2/day);  

 Cumulative dust fallout rates at remaining receptors are below the respective residential standard; and 

 Average contribution of predicted DFO rates to cumulated was calculated at 18% for residential receptors.  

Table 66: Cumulative concentrations of Dust fallout at neighbouring receptors. 

Receptor Residential 
standard 
(mg/m2/day) 

Predicted 
DFO rates 
(mg/m2/day) 

Measured DFO 
rates at 
residential 
sites 

Cumulative 
DFO rates 
(mg/m2/day) 

Percentage 
contribution of 
Predicted 
concentrations 
to cumulative 
concentrations 
(%) 

Residential area 1 600 4.18 193.00 197.18 2% 

Residential area 2 20.58 193.00 213.58 10% 

Residential area 3 12.06 193.00 197.18 6% 

Residential area 4 154.43 193.00 347.43 44% 

Residential area 5 484.94 193.00 677.94 72% 

Residential area 6 94.05 193.00 287.05 33% 

Residential area 7 7.60 193.00 200.6 4% 

Residential area 8 209.96 193.00 402.96 52% 
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Receptor Residential 
standard 
(mg/m2/day) 

Predicted 
DFO rates 
(mg/m2/day) 

Measured DFO 
rates at 
residential 
sites 

Cumulative 
DFO rates 
(mg/m2/day) 

Percentage 
contribution of 
Predicted 
concentrations 
to cumulative 
concentrations 
(%) 

Residential area 9 6.33 193.00 199.33 3% 

Residential area 10 34.90 193.00 227.9 15% 

Platinum  
union hospital 

96.39 193.00 289.39 33% 

Mantserre 1.30 193.00 194.3 1% 

Sefikile 1.77 193.00 194.77 1% 

Kraalhoek 0.97 193.00 193.97 1% 

Ga-Ramodisi 1.23 193.00 194.23 1% 
* Concentrations highlighted in red indicate non-compliance 

 

17.2 Noise 
17.2.1 Construction phase 
Demolition of existing infrastructure will be a source of day-time noise during the construction phase, however, 
it is not foreseen that that this would cause a substantial impact as it will be of a temporary nature.  

The overall impact on noise on sensitive residential receptors during the construction phase after mitigation 
measures have been implemented is anticipated to be MODERATE. 

17.2.2 Operational phase 
The predicted day-time noise levels at the specified receptor locations associated with the proposed New Pit 
operations are presented in Table 67. It must be noted that no night-time results are presented as the proposed 
New Pit is operational during the day-time only from 06:00 to 18:00.  

The predicted noise levels were compared with the current baseline noise levels (monitored) to assess any 
changes and the resultant impacts on the surrounding receptors. A visual output of the modelled results is 
presented in Figure 59. It must be noted that the visual output is associated with the proposed New Pit 
operations only and is not cumulative (i.e. taking the existing background noise levels into account). 

Day-time 
Predicted day-time noise levels are expected to have no change at SR1, SR2 and SR6, but are expected to 
increase by 6.3 dB(A) to 22.2 dB(A) at the remaining receptors due to the proposed New Pit operations. Such 
increases will result in “little to medium” (at SR3 and SR4) and “very strong” (at SR5) community responses. 
Sporadic complaints are likely to arise at SR3 and SR4 whilst complaints are likely to be more robust at SR5. 
Furthermore, only the increase at SR3 is below the 7 dB(A) threshold for annoyance as per the South African 
Noise Control Regulations. Such increases are expected given the proximity of receptor SR3, SR4 and SR5 in 
relation to the proposed New Pit. It is therefore recommended that, along with the proposed mitigation 
measures, SR5 (i.e. including the entire community in this vicinity) be relocated, or the buffer of 100 m be 
increased (to approximately 500 m beyond the proposed New Pit), to reduce the noise impacts within acceptable 
limits. 
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It must be noted that the noise equipment was placed in the proposed New Pit in closest proximity to the 
receptors to account for a worst-case scenario. Given that the life of mine moves from west to east, the noise 
sources will also move along as the life of mine progresses, as the sources are not set in one location. Thus, 
the model presents an estimation of what will occur during the life of mine. 

Table 67: Predicted day-time noise levels at specified receptor locations during the operational phase 
of the proposed New Pit operations. 

Receptor Predicted 
Noise Level 
(dB(A)) 

Current 
Noise Level  
(dB(A)) 

Cumulative 
Noise Level 
(dB(A))* 

Change  
(dB(A)) 

Estimated 
Community 
Response 

SR1 - 39.5 39.5 0.0 Little 

SR2 - 43.3 43.3 0.0 Little 

SR3 49.1 43.9 50.2 6.3 Little to medium 

SR4 66.7 60.4 67.6 7.2 Little to medium 

SR5 63.3 41.1 63.3 22.2 Very strong 

SR6 - 38.3 38.3 0.0 Little 

* It is noted that noise levels are logarithmically added due to their logarithmic nature  
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Figure 59: Predicted day-time noise levels during the operational phase of the proposed New Pit 
operations. 

The overall impact on noise on sensitive residential receptors during the operational phase after mitigation 
measures have been implemented is anticipated to be MODERATE. 

17.2.3 Decommissioning, closure and post closure phase 
No significant noise impacts are expected at the decommissioning, closure and post closure phase of the New 
Pit project. 

17.3 Groundwater 
17.3.1 Operational phase 
The proposed New Pit was integrated into the model domain for the predictive simulations by updating the 
digital elevation model for the pit area and assigning a free seepage boundary to the pit area. It is assumed 
that any groundwater entering the pit is removed (pumped out and/or seeping groundwater evaporates) and 
that the pit bottom represents therefore the lowest drainage elevation.  

The average simulated mine inflows for the full development of the pit is around 95 m3/d. The simulated partial 
dewatering of the shallow aquifer due to open pit mine inflows is depicted in Figure 60 with a cut-off value of 
5 m. The extent of drawdown is elongated along the open pit and is limited to approximately 200 m. 

Note: Figure 60 reflects the drawdown (in m) from the perceived current mining groundwater level to the LoM 
simulated groundwater level. 

Conceptually, the actively mined Open Pit can be considered as a local groundwater sink (where dewatering 
and evaporation exceeds inflows) and groundwater flow is towards the pit from the surrounding aquifer. 
Potential seepage plume from the temporary stockpiles and waste rock will be intersected in the pit and is 
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managed as part of the dirty (process) water of the mine. As a result, no significant plume development is 
expected and therefore not simulated. 

 

Figure 60: Simulated drawdown LoM. 

It is considered that the most significant groundwater impacts could arise from the following activities / 
infrastructure: 

 Contamination of groundwater caused by spillage (i.e. hydrocarbons) 

 Influx of groundwater into open pit (i.e. lowering of groundwater levels due to dewatering) results in a 
potential loss to groundwater in storage and may impact on existing groundwater users. 

 Due to the low permeability of the host rock a steep hydraulic gradient towards the pit has formed which 
is reflected in the limited extent of the cone of dewatering.  

 Groundwater users are beyond the dewatering impact zone. If any mine related loss of water supply is 
experienced by the surrounding provision should for compensation that could include and alternative 
water supply of equivalent water quality. 

 The existing monitoring programme will be augmented to include boreholes within the impact zone to 
continue to monitor the groundwater drawdown. 

Drawdown (in m) 
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 Diffuse (seepage) and run-off from temporary waste rock stockpiles (resulting in the contamination of 
groundwater). 

 The actively mined Pits can be considered as a local groundwater sink (where dewatering and 
evaporation exceeds inflows) and groundwater flow is towards the pit from the surrounding aquifer. 
Potential seepage plume from the temporary stockpiles and waste rock will be intersected in the pit and 
is managed as part of the dirty (process) water of the mine. As a result, no significant plume development 
is expected and therefore not simulated. 

 Monitoring programme will be augmented to cover the expansion mining infrastructure and potential 
receptors to track pollution migration and impacts.  

The overall impact on groundwater during the operational phase after mitigation measures have been 
implemented is anticipated to be MODERATE. 

17.3.2 Decommissioning, Closure and Post-closure  
SBPM aims to concurrently backfill the open pit with waste rock material. Post-closure the backfilled areas will 
be fully rehabilitated to reflect pre-mining elevation. The temporary stockpile footprints will therefore be 
removed completely. The recharge rate and porosity of the areas mined out and assumed to be backfilled 
were adjusted to reflect levelled and rehabilitated spoils (10 % of MAP and 25% porosity), which was based 
on similar studies for platinum mines by Delta-H.  

Simulated post-closure heads are expected to rebound to within pre-mining groundwater levels. No reduction 
of post closure recharge rates was assumed for the backfilled area, however, a gradual change in seepage 
concentration post-closure was simulated. The plume development post-closure is shown in Figure 61 and 
Figure 62. No existing initial concentrations (due to existing pollution sources) were assumed in the predictive 
model runs and the simulated plumes therefore represent predicted net effects of the pit seepage quality on 
the ambient groundwater quality. The simulated extent of the potential seepage plume 50-year post closure is 
limited to 175 m up-stream and 133 m down-stream of the New Pit, using a chloride cut-off value of 100 mg/l. 
The plume concentrations decrease and are likely to dissipate further over time. 

At closure, the following will occur: 

 Backfilling and rehabilitation (during closure) of the open pit will lead to gradual recovery of groundwater 
levels. This will lead to the re-establishment of groundwater levels, flow directions and flow gradients to 
near pre-mining levels. 

 The quality of this groundwater may be affected by explosives residues and other contaminants from the 
mining operation. However, nitrate residues dissolve easily and once leached away in a period of years 
or less, no significant impacts are predicted.  

 Due to the low permeability of the host rock and the resulting slow movement of groundwater results in a 
limited pollution plume in extent which will likely dissipate over time. 
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Figure 61: Simulated post-closure plume development (Year 25). 

Concentration (Cl in 
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Figure 62: Simulated post-closure plume development (Year 50). 

The overall impact on groundwater during the decommissioning, closure and post closure phase after 
mitigation measures have been implemented is anticipated to be MODERATE. 

17.4 Geochemistry 
17.4.1 Construction phase 
Due to the nature of the project, the potential impacts arising from the site during the construction are from the 
mining activities on the groundwater systems. 

 Opencast mining at SBPM will start with the construction of a box cut. Ground water seeping into the 
open void, direct rainfall and runoff will be in contact with exposed lithological material in the pit, including 
non-mineralised pyroxenite, norite and anorthosite as well as sulphide bearing ore. Exposure of sulphides 
in ore can cause acid generation and/or metal leaching with elevated salinity levels (total dissolved solids, 
sulfate) that could exceed the WUL limit and South African Water quality guidelines.  The magnitude is 
moderate due to limited exposed surface areas and availability of excess neutralisation potential in 
mineralised and waste rocks. The duration is medium term as exposure of ore will cease after operational 
phase of mining. The scale is site only since groundwater is expected to flow towards the pit due to 
dewatering activities, hence contaminants will not leave the site. The significance of this impact is 
regarded as moderate (SP score of 40).  

Concentration (Cl in 
mg/l) 
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 Hydrocarbon contamination is possible due to the presence of heavy vehicles and machinery on site. 
Possible small amounts of leaks and spills of fuel (e.g., petrol, diesel) and lubricants during mining are 
envisaged which may impact/contaminate both the soil and groundwater environment. The score of 48 
points results in moderate impact.   

 Seepage from the waste rock stockpiles due to rainfall recharge and run-off is anticipated which might 
result in potential groundwater and surface water resources contamination. The magnitude is expected 
to be low due to low volumes of waste rock on stockpile as well as the low risk of ARD and ML from the 
waste rock. The duration is medium term and scale site only as seepage is expected to be captured by 
the pit due to dewatering activities. 

The overall impact on geochemical properties during the construction phase after mitigation measures have 
been implemented is anticipated to be LOW. 

17.4.2 Operational phase 
 Disturbance of more waste rock, wall rock and ore with an ARD and metal potential will likely result in pit 

water characterised by high sulphate and metal concentrations. The magnitude is expected to be very 
high due to continual exposure of large surface area of sulphide bearing ore. The duration is medium 
term as it will continue throughout the operational life of the mine but cease at closure. The impact is 
expected to be localised and the significance of the impact is regarded as moderate with an SP score of 
60.   

 Seepage with high concentrations of TDS and other constituents is expected due to the interaction of 
rainwater and inflowing groundwater with the backfilled material in the New Pit. The magnitude is 
expected to be very high as volume and surface area of waste material in the New Pit increase overtime 
due to concurrent backfilling of pit. The duration is permanent as backfill will remain in the pit post closure. 
The scale is local during life of mine and the significance of the impact is high.    

 Seepage is expected from the waste rock stockpiles during the operational mining phase which might 
impact the groundwater system, especially in a case of poor water quality seepage. The magnitude is 
expected to be moderate due to the low risk of ARD and ML from the waste rock, however, the volume 
and surface areas of waste rock material are expected to be high as more material is stockpiled as mining 
progresses. The duration is medium term as it will continue throughout the operational life of the mine, 
but cease at closure, as all the waste rock material will be backfilled in the pit post closure and no 
stockpiles will remain. The scale is local and the significance of the impact is high.  

 Hydrocarbon contamination is possible due to the presence of heavy vehicles and machinery on site 
during operation. Possible small amounts of leaks and spills of fuel (e.g., petrol, diesel) and lubricants 
from during mining are envisaged which may impact/contaminate both the soil and groundwater 
environment. The score of 52 points results in moderate impact. 

The overall impact on geochemical properties during the operational phase after mitigation measures have 
been implemented is anticipated to be MODERATE. 

17.4.3 Decommissioning, Closure and Post Closure Phase 
 It is understood that the opencast pit will be completely backfilled and rehabilitated to reflect pre-mining 

elevation post closure. Due to cessation of dewatering, the pit water level will rise until it reaches pre-
mining groundwater levels. The quality of pit water could deteriorate due to dissolution (in inflowing 
groundwater and rainfall recharge) of historical weathering products that will have been produced in 
backfill and wall rock during the life of mine, as well as leaching of backfill materials. Seepage of poor-
quality water can occur from the pit to groundwater resource when the pit water level reaches its pre-
mining water level. Surface decant is not expected hence no impacts on surface water sources are 
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expected. The magnitude is expected to be high due to large volume of backfill and long-term interaction 
of submerged backfill resulting in complete dissolution of salts. The duration is permanent as it will 
continue for more than 10 years post closure. The impact will be localised due to low permeability of host 
rocks resulting in slow movement of contaminants and a score of 75 points results in a high impact. 

The overall impact on geochemistry during the decommissioning, closure and post closure phase after 
mitigation measures have been implemented is anticipated to be MODERATE. 

17.5 Wetlands 
17.5.1 Construction phase 
Based on the project description, activities involved in the construction phase of the project involve the clearing 
of the new mining footprint of existing residential infrastructure, as required in addition to the erection and 
amendment of ore processing infrastructure. These activities were evaluated terms of the potential impacts 
they may have on the wetlands and the water resource in general.   

Alteration of sub-catchment hydrology 
Earth works and site clearing activities during the construction phase of the project will lead to the exposure 
and mobilization of sediment and pollutants, and potentially have negative impacts on wetland hydrology. 
Considering that seep wetlands receive lateral flow, any disturbances to the surface hydrology within the 
catchment will have a negative impact on the hydrology of the seep wetland.   

Disturbance of the soils and clearing of the vegetation during construction will expose the bare soils to erosion 
by wind and water. Excavated and backfilled sediments, if not landscaped to the surrounding profile, could 
also result in the formation of preferential flow paths, with resultant flow concentration increasing the risk of 
erosion. Increased hardened surfaces will also increase the potential for surface run-off and the creation of 
erosion features. 

Increased sediment movement into wetlands 
Disturbances to soils and vegetation during vegetation removal, topsoil removal and earth works activities 
could provide a significant sediment source to the wetland should storm events lead to uncontrolled surface 
run-off during the construction phase.  

Impacts to water quality 
Earth works and site clearing activities during the construction phase of the project will lead to the exposure 
and mobilization of sediment and pollutants that could increase risks associated with poor water quality. This 
potential impact is closely related to the above mentioned hydrological and sediment related impacts, and 
therefore should be managed concurrently with those impacts through the implementation of mitigation 
measures.  

Establishment of alien invasive vegetation 
Vegetation removal and earth works activities could result in the establishment and spread of alien invasive 
species in the catchment, and ultimately within the wetland habitat.  

The overall impact on wetlands during the construction phase after mitigation measures have been 
implemented is anticipated to be LOW. 

17.5.2 Operational phase 
Key impacts and surface water management recommendations or principles associated with the operational 
phase of the proposed mine development are further expanded upon in the stormwater management report 
that was drafted for the Union Mine Complex (SRK, 2014). The following impacts were seen as the key factors 
for consideration during the operational phase. 
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Alteration of sub-catchment hydrology 
The operation of the New Pit development will increase the number of exposed areas of sediment and 
hardened surfaces. The additional flow volumes and flow velocities could impact on the wetland. Considering 
that seep wetlands are sensitive to changes in hydrology, any disturbances to the surface hydrology within the 
catchment could have a negative impact on the system.   

Increased sediment movement into wetlands 
Disturbances to soils and earth works activities could provide a significant sediment source to the wetland 
should storm events lead to uncontrolled surface run-off during the operational phase. Stormwater flowing from 
these areas may result in erosion and increased deposition within the wetland. 

Impacts to water quality 
Contamination of the water resource could accrue from the increased sediment loads mentioned above, as 
well as due to spillages associated with inadequate handling, storage and disposal of process water, 
hazardous waste, hydrocarbons, explosives, and other substances during operation.  

Establishment and spread of alien invasive species 
The potential establishment and spread of alien invasive species in, and immediately adjacent to the project 
site will continue to be an impact of concern during the operational phase. Areas of disturbance such as the 
overburden stockpile, access roads and the edges of the New Pit are susceptible to the establishment of alien 
invasive species.  

The overall impact on wetlands during the operational phase after mitigation measures have been 
implemented is anticipated to be LOW. 

17.5.3 Decommissioning, closure and post closure phase 
Decommissioning of the mine will include the reshaping, repurposing, and restoration of the landscape back 
to a condition approved by the relevant authorities.  

Alteration of catchment hydrology 
Earth works and site rehabilitation activities during the decommissioning phase of the project will lead to the 
exposure and mobilization of sediment. If the area is not landscaped to the surrounding profile, there could be 
a result in the formation of preferential flow paths, with resultant flow concentration increasing the risk of 
erosion. Considering that seep wetlands receive lateral flow, any disturbances to the surface hydrology within 
the catchment will have a negative impact on the hydrology of the seep wetland.   

Increased sediment movement into wetlands 
Disturbances to soils and vegetation during earth works activities could provide a significance sediment source 
to the wetland should storm events lead to uncontrolled surface run-off during the decommissioning phase.  

Establishment of alien invasive vegetation 
The potential establishment and spread of alien invasive species in, and immediately adjacent to the project 
site will continue to be an impact of concern post-closure. Areas of disturbance such as reshaped/rehabilitated 
landscapes, and access roads are susceptible to the establishment of alien invasive species.  

Post-Closure Phase 
Establishment of alien invasive vegetation 
Post-closure, all the impacts associated with the mining activities should have been measurably ameliorated 
or eliminated altogether. Alien invasive plant encroachment will remain a factor due to the tendency for the 
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species to recolonise areas of historical disturbance. Management of this process would ultimately eliminate 
this impact. 

The overall impact on wetlands during the decommissioning, closure and post closure phase after mitigation 
measures have been implemented is anticipated to be MODERATE. 

17.6 Surface Water  
17.6.1 Construction phase 
Clearing of the site will leave areas exposed. Rainfall data has indicated that the period for rainfall is from 
October to April with the highest rainfall being during December, January, and February. As the rainfall events 
are often in the form of heavy downpours, erosion of exposed areas is likely. Sediment run-off can therefore 
be expected during rainfall events. 

Soils stripping and stockpiling may also result in loss of soils through erosion, particularly for topsoil stockpiles 
with unvegetated steep slopes, resulting in increased sedimentation to water resources. 

Contaminants from areas in which contractor vehicles and equipment are housed, as well as from the areas 
in which the construction vehicles and equipment are being used, will include hydrocarbons that are spilled or 
leak during use. Due to increased compacted areas, natural infiltration will be reduced leading to increased 
run-off of high sediment and potential contaminated water. 

During construction it is expected that the magnitude of the impact will be high due to the topography of the 
area and potential contamination from equipment and trucks is likely. 

The overall impact on surface water during the construction phase after mitigation measures have been 
implemented is anticipated to be MODERATE. 

17.6.2 Operational phase 
Reduced catchment area 
Water falling on the proposed project site will flow in the direction of the Barbers Return Water Dam, North 
East of the proposed mine, and the unnamed tributaries, east of the proposed mine, all of which drain to the 
Brakspruit. Due to infrastructure development, the Runoff may be reduced. 

The stormwater design will be such that clean water will be diverted around the site to the tributaries, and it is 
likely that there will be increased flows because of the hardened surface.    

Contaminated run-off from project area 
There are several areas from which contaminated run-off can be expected due to spillages and storage of 
chemicals. These include: 

 Workshop and stores, 

 Change house with showers and ablution facilities serviced by a conservancy tank that will need to be 
emptied by a tanker, or treated at a sewage plant (small package plant),  

 Refuel bays, 

 Waste rock stockpiles, 

 Tailing’s Storage Facilities (TSF); and  

 Topsoil stockpiles.  
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Contaminated run-off from these areas may contain hydrocarbons from diesel, oil and lubricants used in 
machinery and other storage and make-up facilities, coal dust, microbiological contamination from the sewage 
treatment plant, change-house and laundry, and sediment.   

The overall impact on surface water during the operational phase after mitigation measures have been 
implemented is anticipated to be LOW. 

17.6.3 Decommissioning, closure and post closure phase 
Run-off during the rehabilitation (decommissioning/ closure) phase may contain contaminants. These may 
include chemicals that were stored on site during the operational phase, hydrocarbons from equipment used, 
and sediment. In addition, soil compaction to reshape the landform may, prior to revegetation, cause increased 
run-off containing high sediment loads that may still contain additional contaminants of concern, such as 
hydrocarbons.  

The overall impact on surface water during the decommissioning, closure and post closure phase after 
mitigation measures have been implemented is anticipated to be LOW. 

17.7 Biodiversity 
17.7.1 Construction phase 
Activities involved in the construction phase of the Project will exert negative impacts on undisturbed natural 
and semi-natural habitat in the study area. Potential impacts primarily relate to vegetation clearing, topsoil 
removal and excavation activities. Specific predicted construction phase impacts are discussed in the following 
sections. 

Loss and disturbance of natural habitat 
Loss of natural habitat is predicted during the construction phase as a result of site clearance, topsoil removal 
and earth works activities. Considering that the majority of the study area is disturbed and approx. 17 ha of 
remnant areas of Vachellia thornveld will be lost to the Project footprint, the magnitude of the impact is 
considered moderate.  The duration of the impact will be permanent.  Overall the unmitigated impact 
significance is moderate. Although the implementation of the recommended mitigation measures will reduce 
the magnitude of the impact to low, the residual impact significance remains moderate.  

In addition, Vachellia thornveld in proximity to the construction area may be affected by dust deposition during 
the construction phase, which could reduce the ecological condition of the habitat.  The magnitude of the 
potential impact could be moderate, since dust fallout rates are well within the acceptable rates for both 
residential and non-residential human receptors, it is then anticipated that the dust fallout for biodiversity 
receptors will at least be 0.45 m from the opencast/stockpile footprint (WSP, 2022a), and the duration would 
be restricted to the construction phase. 

Establishment and spread of alien invasive species 
Approximately 42% of the flora species recorded on site are alien invasive species, inferring that the study 
area is heavily infested. Consequently, the disturbances caused by vegetation clearing, topsoil removal and 
earth works during construction will exacerbate the establishment and spread of alien invasive vegetation. The 
magnitude of the degree of change is therefore considered moderate, extending beyond the Project site to the 
local extent. 

Loss of flora species of national conservation concern 
One flora species (Combretum imberbe) of national conservation concern was recorded within the 
transformed/disturbed habitat in the study area (Hawkhead, 2021), and it is likely that a number of protected 
species are present in the study area based on habitat suitability and previous records of the presence of 
threatened species in the study area (Environmental Assurance, 2020). Some individuals of these species are 
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likely to be lost during the construction phase of the Project, which is considered to be an impact of low 
magnitude, given the small size of the affected area relative to the wide area of similar habitat in the landscape. 

Injury and mortality of faunal species of concern 
The Project is located in the Rustenburg Platinum Mine (Union Section) Private Nature Reserve (PNR), which 
is a protected area in terms of the SAPAD (2021).  Many of these old PNR encompass game camps and as 
such do not necessarily constitute habitat in good ecological condition; they are often highly disturbed due to 
game stocking density and the presence of feeding and watering stations.  Nevertheless, various game species 
occur within the area, of which Waterbuck (K. ellipsiprymnus), which is considered provincially protected, was 
one of the faunal SoC that was confirmed on site during the current study (Hawkhead, 2021).  

The risk of injury and mortality to faunal species of concern during the construction phase relates to potential 
mortalities of smaller, less-mobile faunal species during site clearance (e.g. monitor lizards, snakes, small 
mammals) and collision with increased levels of vehicular traffic. There is also a risk of mortality through fauna 
becoming trapped in excavations.  However, since most fauna are expected to coincide with the remnant areas 
of natural/rehabilitated vegetation within the Project footprint, the magnitude of injury and/or mortality of fauna 
SoC is expected to be low-moderate. The extent at which this impact is expected is local and the impact is 
expected to remain until the decommissioning/post-closure phase of the Project, when the site is rehabilitated. 

The overall impact on biodiversity during the construction after mitigation measures have been implemented 
is anticipated to be MODERATE. 

17.7.2 Operational phase 
Operational phase impacts relate to the ongoing risk of spread of alien and invasive plant species that were 
present at baseline and may have been spread into new areas during the construction phase; the potential 
injury and/or mortality of fauna species of conservation concern due to collisions with traffic, and the 
fragmentation of fauna habitat due to the presence of pits, roads and human presence. 

Establishment and spread of alien invasive species 
The potential establishment and spread of alien invasive species in, and immediately adjacent to the Project 
site will continue to be an impact of concern during the operational phase. Areas of disturbance such as the 
Overburden Stockpile, access roads and the edges of the New Pit are susceptible to the establishment of alien 
invasive species.  

Injury and mortality of fauna species of concern 
The potential risk of injury and/or mortality of fauna species of concern through traffic interactions will continue 
throughout the operational phase. Although a number of fauna species of conservation concern have been 
confirmed or are considered likely to occur on site based on habitat suitability (Environmental Assurance, 2020; 
Hawkhead, 2021), the majority of these species will have a low likelihood of occurrence in the operational 
project area as a result of site clearance during construction. 

Loss and fragmentation of fauna habitat 
The presence of the New Pit and Overburden Stockpile on site will reduce the availability of foraging/breeding 
habitat for faunal SoC – particularly mammal and bird SoC, through physical barriers such as roads and the 
pit, sensory disturbance as a result of noise generated by increased presence of people and operation of 
machinery. Furthermore, the operation of the Project will negatively impact on habitat linkages and corridors 
within the natural habitat that forms part of a larger natural habitat network that extends throughout the 
immediate SBPM property, and links with the natural areas across the broader surrounding landscapes 
(Hawkhead, 2021).  
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The overall impact on biodiversity during the operational phase after mitigation measures have been 
implemented is anticipated to be LOW. 

17.7.3 Decommissioning, closure and post closure phase 
Spread of alien invasive species 
Site closure/rehabilitation activities as part of the decommissioning phase of the Project are likely to facilitate 
spread of invasive plant species, through frequent vehicular movements, earth moving works, and the creation 
of bare ground conditions ideal for the establishment of self-seeding, highly invasive plants. 

Disturbance of adjacent areas of natural habitat 
Generation of excessive dust by vehicles and rehabilitation/closure activities (earthworks, pit rehabilitation etc.) 
could result in smothering of vegetation in a layer of dust – impairing photosynthesis and reducing the 
ecological condition of the Vachellia thornveld vegetation community.  

The overall impact on biodiversity during the decommissioning, closure and post closure phase after mitigation 
measures have been implemented is anticipated to be LOW. 

17.8 Palaeontology 
A palaeontology impact assessment was not conducted as there was insignificant to zero sensitivity for this 
site.  

17.9 Heritage 
A heritage impact assessment was no conducted as the desktop and field work didn’t identify any objects or 
structures of heritage significance.  

17.10 Blasting 
17.10.1 Construction Phase  
Blast and Vibration Assessment 
As seen in Figure 63 an initial box-cut blast will be applied in the development of the New Pit (One blast only).  
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Figure 63: Proposed Initial box-cut at New Pit area. 

Expected box-cut ground vibration and air blast influence 
The information provided for the box-cut was applied to determine possible influence over distance from 
blasting the box-cut. The exact location of the box-cut and size is not known yet thus no specific POI influence 
done. The following table shows expected ground vibration and air blast influences from the box-cut blasting.  

Table 68: Expected influence from box-cut blast. 

Distance 
(m) 

Max. 
Charge / 
Delay 

Ground 
Vibration 
Limit 
(mm/s) 

Air 
Blast 
Limit 
(dB) 

Max 
Charge 
PPV 
(mm/s) 

Human 
Tolerance @ 
30Hz 

Structure 
Response @ 
30Hz 

Max. 
Charge / 
Delay 

Possible 
Concern? 

50.0 133 12.5 134 101.6 Intolerable Problematic 143.0 Problematic 

75.0 133 12.5 134 52.0 Intolerable Problematic 140.5 Problematic 

150.0 133 12.5 134 16.6 Unpleasant Problematic 136.3 Problematic 

200.0 133 12.5 134 10.3 Unpleasant Acceptable 134.5 Problematic 

250.0 133 12.5 134 7.1 Unpleasant Acceptable 133.1 Problematic 

300.0 133 12.5 134 5.3 Perceptible Acceptable 132.0 Complaint 

400.0 133 12.5 134 3.3 Perceptible Acceptable 130.2 Complaint 

500.0 133 12.5 134 2.3 Perceptible Acceptable 128.8 Complaint 

600.0 133 12.5 134 1.7 Perceptible Acceptable 127.7 Complaint 

700.0 133 12.5 134 1.3 Perceptible Acceptable 126.8 Complaint 

800.0 133 12.5 134 1.0 Perceptible Acceptable 125.9 Complaint 
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Distance 
(m) 

Max. 
Charge / 
Delay 

Ground 
Vibration 
Limit 
(mm/s) 

Air 
Blast 
Limit 
(dB) 

Max 
Charge 
PPV 
(mm/s) 

Human 
Tolerance @ 
30Hz 

Structure 
Response @ 
30Hz 

Max. 
Charge / 
Delay 

Possible 
Concern? 

900.0 133 12.5 134 0.9 Perceptible Acceptable 125.2 Complaint 

1000.0 133 12.5 134 0.7 Too Low Acceptable 124.6 Complaint 

1250.0 133 12.5 134 0.5 Too Low Acceptable 123.2 Complaint 

1500.0 133 12.5 134 0.4 Too Low Acceptable 122.1 Complaint 

1750.0 133 12.5 134 0.3 Too Low Acceptable 121.1 Complaint 

2000.0 133 12.5 134 0.2 Too Low Acceptable 120.3 Complaint 

2500.0 133 12.5 134 0.2 Too Low Acceptable 118.9 Acceptable 

3000.0 133 12.5 134 0.1 Too Low Acceptable 117.8 Acceptable 

3500.0 133 12.5 134 0.1 Too Low Acceptable 116.9 Acceptable 

 

Review of the expected ground vibration levels from the box-cut blast design indicate that ground vibration is 
expected meet the 12.5 mm/s ground vibration less than 200 m from the box-cut. Air blast is expected to be 
less than the limit of 134 dB at distances further than 250 m from the box-cut.  The impact is expected to be 
within accepted limits well within 500 m from the blast. 

The overall impact on blasting vibrations, air blast and fly rock impacts to POIs during the construction after 
mitigation measures have been implemented is anticipated to be LOW. 

17.10.2 Operational Phase 
Standard production blasting and casting will be applied for the mining of New Pit area.  

The area surrounding the proposed mining areas was reviewed for structures, roads, human interface, animals’ 
interface etc. Various installations and structures were observed. These are listed in Table 4 of the (BMC, 
2022) report. This section concentrates on the outcome of modelling the possible effects of ground vibration, 
air blast and fly rock specifically to these points of interest or possible interfaces.  

Ground vibrations and Air Blast Predictions 
Explosives are used to break rock through the shock waves and gasses yielded from the explosion.  Ground 
vibration and air blast is a result from blasting activities. Factors influencing ground vibration are the charge 
mass per delay, distance from the blast, the delay period and the geometry of the blast. These factors are 
controlled by planned design and proper blast preparation.   

An aspect that is not normally considered as pre-operation definable is the effect of air blast. This is mainly 
because air blast is an aspect that can be controlled to a great degree by applying basic rules. Air blast is the 
direct result from the blast process, although influenced by meteorological conditions, the final blast layout, 
timing, stemming length, stemming material, accessories used, covered blast or not a covered blast etc. all 
has an influence on the outcome of the result. 

Review of expected ground vibration 

Ground vibration and air blast was calculated from the edge of the opencast pit area outline and modelled 
accordingly. Blasting further away from the opencast pit area edge will certainly have lesser influence on the 
surroundings. A worst case is then applicable with calculation from vent shaft. As explained previously, 
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reference is only made to some structures and these references covers the extent of all structures surrounding 
the mine.  

The following aspects with comments are addressed for each of the evaluations done: 

 Ground Vibration Modelling Results 

 Ground Vibration and human perception 

 Vibration impact on national and provincial road 

 Vibration will upset adjacent communities 

 Cracking of houses and consequent devaluation 

 Air blast Modelling Results 

 Impact of fly rock 

 Noxious fumes Influence Results 

Please note that this analysis does not take geology, topography or actual final drill and blast pattern into 
account. The data is based on good practise applied internationally and considered very good estimates based 
on the information provided and supplied in this document. 

Presented herewith are the expected ground vibration level contours and discussion of relevant influences. 
Expected ground vibration levels were calculated for each concern POI identified surrounding the mining area 
and evaluated with regards to possible structural concerns and human perception. Tables are provided for 
each of the different charge models done with regards to: 

  “Tag” No. is the number corresponding to the POI figures.  

 “Description” indicates the type of the structure.  

 “Distance” is the distance between the structure and edge of the open pit area.  

 “Specific Limit” is the maximum limit for ground vibration at the specific structure or installation.   

 “Predicted PPV (mm/s)” is the calculated ground vibration at the structure.  

 The “Structure Response @ 10Hz and Human Tolerance @ 30Hz” indicates the possible concern and if 
there is any concern for structural damage or potential negative human perception, respectively. 
Indicators used are “perceptible”, “unpleasant”, “intolerable” which stems from the human perception 
information given and indicators such as “high” or “low” is given for the possibility of damage to a structure. 
Levels below 0.76 mm/s could be considered to have low or negligible possibility of influence. 

Ground vibration is calculated and modelled for a typical decline blast area to access each of the underground 
mining areas. The maximum charge mass at specific distances from the pit area is then used and modelled 
for influence. The charge masses applied are according to blast designs discussed in Table 8 of the (BMC, 
2022) report.  These levels are then plotted and overlaid with current mining plans to observe possible 
influences at structures identified. Structures or POI’s for consideration are also plotted in this model. Ground 
vibration predictions were done considering distances ranging from 10 m to 3500 m around the opencast pit 
area.  

The simulation provided shows ground vibration contours only for a limited number of levels. The levels used 
are considered the basic limits that will be applicable for the type of structures observed surrounding the vent 
shaft areas. These levels are: 6 mm/s, 12.5 mm/s, 25 mm/s and 50 mm/s. This enables immediate review of 



May 2022 21468204-352604-9 

 

   173 
 
 
 

possible concerns that may be applicable to any of the privately-owned structures, social gathering areas or 
sensitive installations.  

Data is provided as follows: Vibration contours; a table with predicted ground vibration values and evaluation 
for each POI. Additional colour codes used in the tables are as follows: 

Table 69: Evaluation criteria for each POI. 

Structure Evaluations: 

Vibration levels higher than proposed limit applicable to Structures / Installations is coloured “Red” 

People’s Perception Evaluation: 

Vibration levels indicated as Intolerable on human perception scale is coloured “Red” 

Vibration levels indicated as Unpleasant on human perception scale is coloured “Mustard” 

Vibration levels indicated as Perceptible on human perception scale is coloured “Light Green” 

POI’s that are found inside the pit area is coloured “Olive Green” 

 

Simulations for the Opencast pit area expected ground vibration levels from minimum to maximum charge 
masses are presented below. 
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Ground vibration maximum charge mass per delay for New Pit area-29kg 
The ground vibrations maximum charge results are presented in Figure 64 and Table 70 below. 

 

Figure 64: Ground vibration influence from maximum charge for New Pit Area. 

 

Table 70: Ground vibration concern POIs and evaluation for maximum charge for Opencast Pit Area 

Tag Description Specific 
Limit 
(mm/s) 

Distance 
(m) 

Total 
Mass / 
Delay (kg) 

Predicted 
PPV 
(mm/s) 

Structure 
Response 
@ 10Hz 

Human 
Tolerance 
@ 30Hz 

283 Decline No.1 (Shaft) 50 37 29.25 47.40 Acceptable Intolerable 

327 Houses 12.5 65 29.25 18.77 Problematic Unpleasant 

340 L (Community 
Housing) 

12.5 32 29.25 61.89 Problematic Intolerable 

352 Mini Substation 25 49 29.25 29.76 Problematic Intolerable 

366 Office (Building) 12.5 69 29.25 17.19 Problematic Unpleasant 

383 Office (Building) 12.5 8 29.25 556.71 Problematic Intolerable 

384 Office (Building) 12.5 103 29.25 8.85 Acceptable Unpleasant 

422 Pool (Swimming Pool) 25 75 29.25 14.95 Acceptable Unpleasant 
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Tag Description Specific 
Limit 
(mm/s) 

Distance 
(m) 

Total 
Mass / 
Delay (kg) 

Predicted 
PPV 
(mm/s) 

Structure 
Response 
@ 10Hz 

Human 
Tolerance 
@ 30Hz 

523 Rugby Club (Sports 
Terrain) 

50 62 29.25 20.52 Acceptable Intolerable 

582 Soccer field (Sports 
Terrain) 

50 119 29.25 7.00 Acceptable Unpleasant 

586 Sport Field (Sports 
Terrain) 

50 92 29.25 10.65 Acceptable Unpleasant 

587 Sport Field (Sports 
Terrain) 

50 14 29.25 235.18 Problematic Intolerable 

650 Tank 50 32 29.25 61.07 Problematic N/A 

663 Tank 50 33 29.25 59.22 Problematic N/A 

737 Zcc (Building) 12.5 43 29.25 37.14 Problematic Intolerable 

738 Zcc (Building) 12.5 40 29.25 42.80 Problematic Intolerable 
 

Summary of Ground vibration levels 
The blasting operations were evaluated for expected levels of ground vibration from future mining operations. 
Review of the sites and the surrounding installations / houses / buildings / offices infrastructure showed that 
structures vary in distances from the pit area. The evaluation considered a distance up to 3500 m from the 
opencast pit area.  

The distances between structures and the opencast pit area are the main contributing factor to the levels of 
ground vibration expected and the subsequent possible influences with maximum charge showing greater 
possibility of influence. 

The closest infrastructure to the opencast pit area is the houses, sports terrain, community housing, substation, 
tanks and buildings. The planned maximum charge evaluated showed that it could be problematic in terms of 
potential structural damage and human perception. Nearest infrastructure to the pit is the office building  
(Tag 383) which is 8m away.  

In view of the above it is believed that specific mitigations will be required for POIs that have been identified as 
possible concerns.  

Ground vibration and human perception 
Considering the effect of ground vibration with regards to human perception, vibration levels calculated were 
applied to an average of 30Hz frequency and plotted with expected human perceptions on the safe blasting 
criteria graph (see Figure 65 below). Data applicable to human response is only plotted. The frequency range 
selected is the expected average range for frequencies that will be measured for ground vibration when blasting 
is done.  

Ground vibration and air blast generally upset people living in the vicinity of mining operations. The nearest 
settlement of people to the opencast pit area is the community housing (Tag 340) at 32 m away. These and 
other settlements where people live are located such that the levels of ground vibration predicted may be 
acceptable. 
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In view of the above it is believed that specific mitigations will be required for POIs that have been identified as 
possible concerns. 

 

Figure 65: USBM Analysis with human Perception for New Pit Area. 

Potential that vibration will upset adjacent communities 

Ground vibration and air blast generally upset people living in the vicinity of mining operations. The nearest 
settlement of people at the opencast pit area are at 32 m. Expected levels of ground vibration and air blast is 
greater than proposed limits. The expected levels are certain to cause discomfort to these households.  

The importance of good public relations cannot be under stressed. People tend to react negatively on 
experiencing of effects from blasting such as ground vibration and air blast. Even at low levels, when damage 
to structures is out of the question, it may upset people. Proper and appropriate communication with neighbours 
about blasting, monitoring and actions done for proper control will be required.  

Cracking of houses and consequent devaluation 

The structures found in the areas of concern ranges from informal building style to brick-and-mortar structures, 
industrial structures and various types of roads. There are various agricultural and rural community houses 
found within the 3500 m range from the Opencast Pit area.  Building style and materials will certainly contribute 
to additional cracking apart from influences such as blasting operations. 

Some of the structures i.e. corrugated iron structures are relatively safe from ground vibrations but brick and 
mortar or traditional built houses or houses in poor state should be considered. 

The presence of general vertical cracks, horizontal and diagonal cracks that are found in typical brick structures 
does not need to indicate devaluation due to blasting operations but rather devaluation due to construction, 
building material, age, standards of building applied. Thus, damage in the form of cracks will be present. Exact 
costing of devaluation for normal cracks observed is difficult to estimate. Mining operations may not have 
influence to change the status quo of any property if correct precautions are considered. 

6 6

12.5 12.5

0.1

1

10

100

1000

1 10 100

G
ro

un
d 

Vi
br

at
io

n 
(m

m
/s

)

Frequency (Hz)

Ground Vibration Limits & Human Perception

Perceptible Unpleasant Intolerable Predicted PPV (mm/s)
199m 6mm/s Limit 12.5mm/s Limit

Perceptible

Unpleasant

Intolerable

Safe Blasting Zone

Above Limit Zone 30Hz 
Vibration 
levels 



May 2022 21468204-352604-9 

 

 
 

 177 
 

Review of structures, distance from the Opencast Pit Area and the expected levels of ground vibration from 
maximum charge, are the problematic indicators that were identified for structures up to a distance of 500 m. 
There are structures within this range that could possibly be influenced.  

The proposed limits as applied in this document i.e., 6 mm/s, 12.5 mm/s and 25 mm/s are considered enough 
to ensure that additional damage is not introduced to the different categories of structures.  It is expected that, 
should levels of ground vibration be maintained within these limits, the possibility of inducing damage is limited. 
Mitigation measures will be required to manage the levels of ground vibration.  

Review of expected Air Blast 
Presented herewith are the expected air blast level contours and discussion of relevant influences. Expected 
air blast levels were calculated for each concern POI identified surrounding the mining area and evaluated with 
regards to possible structural concerns. Tables are provided for each of the different charge models done with 
regards to: 

 “Air Blast (dB)” is the calculated air blast level at the structure. 

 “Possible concern” indicates if there is any concern for structural damage or human perception. Indicators 
used are: 

 “Problematic" where there is real concern for possible damage – at levels greater than 134 dB. 

 “Complaint” where people will be complaining due to the experienced effect on structures at levels of 120 
dB and higher (not necessarily damaging). 

 “Acceptable” if levels are less than 120 dB. 

 “Low” where there is very limited possibility that the levels will give rise to any influence on people or 
structures. Levels below 115 dB could be considered to have low or negligible possibility of influence. 

 Presented are simulations for expected air blast levels from two different charge masses at opencast pit 
area. Colour codes used in tables are as follows: 

Table 71: Evaluation criteria for Air Blast. 
Air blast levels higher than proposed limit is coloured “Red” 

Air blast levels indicated as possible Complaint is coloured “Mustard” 

POI’s that are found inside the pit area is coloured “Olive Green” 
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Figure 66: Air blast influence from maximum charge mass per delay for the New Pit Area-29kg 

Table 72: Air blast concern POIs and evaluation for minimum charge for the New Pit Area. 

Tag Description Distance (m) Air blast 
(dB) 

Possible 
Concern? 

1 4 (Community Housing) 415 126.9 Complaint 

2 5 (Community Housing) 391 127.2 Complaint 

3 6 (Community Housing) 310 128.7 Complaint 

4 7 (Community Housing) 199 131.4 Complaint 

5 8 (Community Housing) 211 131 Complaint 

6 9 (Community Housing) 265 129.6 Complaint 

154 B3 (Community Housing) 352 128 Complaint 

163 Bowling Green (Sports Terrain) 582 124.8 Complaint 

164 Bowling Green (Sports Terrain) 554 125.1 Complaint 

167 Building 191 131.7 Complaint 

173 Carport Steel 1252 120.1 Complaint 

177 Carport Steel 1199 120.3 Complaint 
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Tag Description Distance (m) Air blast 
(dB) 

Possible 
Concern? 

178 Carport Steel 1198 120.3 Complaint 

179 Carport Steel 1206 120.3 Complaint 

180 Carport Steel 1204 120.3 Complaint 

181 Carport Steel 1229 120.2 Complaint 

191 Carport Steel 389 127.3 Complaint 

201 Carport Steel 1245 120.1 Complaint 

202 Carport Steel 1231 120.2 Complaint 

203 Carport Steel 1214 120.2 Complaint 

205 Cement Slab (Industrial Structure) 1219 120.2 Complaint 

206 Ch1 (Community Housing) 307 128.7 Complaint 

207 Ch2 (Community Housing) 404 127 Complaint 

208 Change House (Building) 1157 120.5 Complaint 

209 Change House (Building) 1132 120.7 Complaint 

210 Change House (Building) 1161 120.5 Complaint 

227 Church (Building) 251 130 Complaint 

230 Church (Building) 645 124.1 Complaint 

231 Clinic (Hospital) 229 130.5 Complaint 

232 Club (Building) 489 125.9 Complaint 

282 Dairy (Community Housing) 285 129.2 Complaint 

297 Flute (Ventilation Shaft) 215 130.9 Complaint 

298 Fnb And Vintage Shop (Building) 311 128.6 Complaint 

299 Fnb House (Building) 642 124.2 Complaint 

305 Garage (Filling Station) 409 127 Complaint 

311 Guard House Building) 454 126.3 Complaint 

312 Gym (Building) 405 127 Complaint 

313 Head Gear (Industrial Structure) 331 128.3 Complaint 

318 Horse Stables (Farm Animal Structures) 541 125.2 Complaint 

319 Horse Stables (Farm Animal Structures) 544 125.2 Complaint 

320 Horse Stables (Farm Animal Structures) 568 124.9 Complaint 

321 Horse Stables (Farm Animal Structures) 620 124.4 Complaint 

327 Houses 65 138.3 Problematic 
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Tag Description Distance (m) Air blast 
(dB) 

Possible 
Concern? 

328 Ivan Concentrator (Industrial Structure) 177 132.1 Complaint 

329 Ivan Concentrator (Industrial Structure) 244 130.1 Complaint 

336 Kanana Residence (Building) 668 124 Complaint 

337 Kanana Residential Area (Building) 192 131.6 Complaint 

339 L (Community Housing) 149 133.2 Problematic 

340 L (Community Housing) 32 142.7 Problematic 

341 Lamp House (Building) 1193 120.4 Complaint 

347 Library (Building) 327 128.3 Complaint 

348 Lo (Community Housing) 157 132.8 Complaint 

351 Mini Substation 249 130 Complaint 

352 Mini Substation 49 140 Problematic 

357 M-Store (Building) 339 128.1 Complaint 

361 Netball Court (Sports Terrain) 685 123.8 Complaint 

363 Office (Building) 1206 120.3 Complaint 

365 Office (Building) 153 133 Complaint 

366 Office (Building) 69 137.9 Problematic 

378 Office (Building) 1220 120.2 Complaint 

383 Office (Building) 8 150.9 Problematic 

384 Office (Building) 103 135.5 Problematic 

393 Office (Building) 1122 120.7 Complaint 

394 Office (Building) 1133 120.7 Complaint 

400 Park home (Houses) 1221 120.2 Complaint 

401 Park home (Houses) 1237 120.2 Complaint 

402 Park home (Houses) 1252 120.1 Complaint 

405 Parking (Carports Steel) 1079 121 Complaint 

406 Parking (Carports Steel) 1103 120.9 Complaint 

407 Parking (Carports Steel) 1117 120.8 Complaint 

408 Parking (Carports Steel) 1195 120.4 Complaint 

409 Parking (Carports Steel) 1061 121.1 Complaint 

410 Parking (Carports Steel) 1065 121.1 Complaint 

411 Parking (Carports Steel) 1083 121 Complaint 
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Tag Description Distance (m) Air blast 
(dB) 

Possible 
Concern? 

412 Pavilion (Sports Terrain) 595 124.7 Complaint 

423 Post Office (Building) 279 129.3 Complaint 

425 Private Property (House) 244 130.1 Complaint 

427 Pump House 685 123.8 Complaint 

428 Pump House 440 126.5 Complaint 

430 Pump House 940 121.9 Complaint 

431 Pump House 822 122.7 Complaint 

432 Pump House 843 122.5 Complaint 

434 Pump House 1225 120.2 Complaint 

435 Rec Club (Building) 544 125.2 Complaint 

436 Rec Club Hall (Building) 366 127.6 Complaint 

449 Reservoir 1237 120.2 Complaint 

450 Reservoir 1230 120.2 Complaint 

451 Reservoir 1245 120.1 Complaint 

452 Reservoir 269 129.5 Complaint 

459 Reservoir 416 126.9 Complaint 

460 Reservoir 424 126.7 Complaint 

461 Reservoir 440 126.5 Complaint 

462 Reservoir 449 126.4 Complaint 

463 Reservoir 433 126.6 Complaint 

464 Reservoir 455 126.3 Complaint 

465 Reservoir 410 127 Complaint 

466 Reservoir 429 126.7 Complaint 

467 Reservoir 409 127 Complaint 

468 Reservoir 397 127.1 Complaint 

469 Reservoir 440 126.5 Complaint 

472 Reservoir 384 127.4 Complaint 

473 Reservoir 369 127.6 Complaint 

474 Reservoir 379 127.4 Complaint 

475 Reservoir 375 127.5 Complaint 

476 Reservoir 354 127.8 Complaint 
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Tag Description Distance (m) Air blast 
(dB) 

Possible 
Concern? 

477 Reservoir 339 128.1 Complaint 

478 Reservoir 334 128.2 Complaint 

510 Reservoir 152 133.1 Problematic 

511 Reservoir 283 129.2 Complaint 

512 Reservoir 288 129.1 Complaint 

513 Reservoir 269 129.6 Complaint 

514 Reservoir 265 129.6 Complaint 

515 Reservoir 302 128.8 Complaint 

516 Reservoir 328 128.3 Complaint 

517 Reservoir 303 128.8 Complaint 

521 Rina's Catering (Building) 274 129.4 Complaint 

523 Rugby Club (Sports Terrain) 62 138.6 Problematic 

525 Rugby Field (Sports Terrain) 574 124.9 Complaint 

528 Ruins 301 128.8 Complaint 

529 Ruins 241 130.2 Complaint 

530 Ruins 228 130.6 Complaint 

531 Ruins 297 128.9 Complaint 

532 Ruins 296 129 Complaint 

533 Ruins 292 129 Complaint 

538 Ruins 1143 120.6 Complaint 

539 Ruins 419 126.8 Complaint 

544 Sarie Se Winkel (Building) 294 129 Complaint 

545 School 525 125.4 Complaint 

546 School 482 125.9 Complaint 

547 School 533 125.3 Complaint 

548 School 511 125.6 Complaint 

549 School 458 126.3 Complaint 

550 School 466 126.2 Complaint 

551 School 454 126.3 Complaint 

552 School 432 126.6 Complaint 

553 Security (Building) 178 132.1 Complaint 
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Tag Description Distance (m) Air blast 
(dB) 

Possible 
Concern? 

560 Sewerage Plant 398 127.1 Complaint 

561 Shooting Club House (Structure) 831 122.6 Complaint 

563 Shop (Building) 448 126.4 Complaint 

564 Shop (Building) 353 127.9 Complaint 

565 Shop (Building) 341 128.1 Complaint 

566 Shopping Complex 421 126.8 Complaint 

567 Silo 1149 120.6 Complaint 

568 Silo 1212 120.3 Complaint 

570 Silo 179 132 Complaint 

571 Silo 278 129.3 Complaint 

579 Single Quarters (Community Housing) 691 123.7 Complaint 

582 Soccer field (Sports Terrain) 119 134.6 Problematic 

586 Sport Field (Sports Terrain) 92 136.2 Problematic 

587 Sport Field (Sports Terrain) 14 147.7 Problematic 

593 Stable (Farm Animal Structure) 683 123.8 Complaint 

594 Stands (Public) 138 133.7 Problematic 

595 Steel Cage (Industrial Structure) 1209 120.3 Complaint 

600 Store (Industrial Structure) 1205 120.3 Complaint 

614 Sub Station 286 129.2 Complaint 

693 The Soap Shop (Building) 341 128.1 Complaint 

694 Top Wall (Structure) 1239 120.1 Complaint 

698 Unikids (School) 216 130.9 Complaint 

699 Union Garage (Filling Station) 444 126.5 Complaint 

707 Vent. Shaft (Ventilation Shaft) 211 131 Complaint 

708 Ventilation Shaft (Ventilation Shaft) 227 130.6 Complaint 

727 Workshop (Industrial Structure) 1157 120.5 Complaint 

728 Workshop (Industrial Structure) 1130 120.7 Complaint 

736 Workshop (Industrial Structure) 1188 120.4 Complaint 

737 Zcc (Building) 43 140.8 Problematic 

738 Zcc (Building) 40 141.4 Problematic 
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Summary of findings for air blast 

Review of the air blast levels indicates concerns as with ground vibration. 

The current accepted limit on air blast is 134 dB. Damages are only expected to occur at levels greater than 
134 dB. On prediction it is expected that air blast will be greater than 134 dB at a distance of less than 150 m 
and closer from the opencast pit boundary. 

The nearest settlement (building/structure) (Tag 383) that will be affected by air blast is located 8 m from the 
opencast pit area.  

Complaints from air blast are normally based on the actual effects that are experienced due to rattling of roof, 
windows, doors etc. These effects could startle people and raise concern of possible damage.  

The calculations for air blast are based on the use of basic rules for stemming length and stemming material. It 
is maintained that if stemming control is not exercised this effect could be greater with greater range of 
complaints or damage. The project area is located such that “free blasting” – meaning no controls on blast 
preparation – will not be possible. Controls will be required to maintain levels less than limits. 

Fly-rock unsafe zone for the New Pit area 
The occurrence of fly rock in any form will have a negative impact if found to travel outside the unsafe zone or 
within the safe boundary. The safe boundary may be anything between 10 m or 1000 m or greater. A general 
safe boundary is normally considered to be a radius of 500 m or greater from the blast; but needs to be qualified 
and determined as best possible.   

Calculations are used to help and assist determining safe distances. A safe distance from blasting is calculated 
following rules and guidelines from the International Society of Explosives Engineers (ISEE) Blasters Handbook. 
Using this calculation, the minimum safe distances can be determined that should be cleared of people, animals 
and equipment. Figure 67 shows the results from the ISEE calculations for fly rock range based on a 102 mm 
diameter blast hole and 3 m stemming length. Based on these values a possible fly rock range with a safety 
factor of 2 was calculated to be 159 m. The absolute minimum unsafe zone is then the 159 m. This calculation 
is a guideline and any distance cleared should not be less. The occurrence of fly rock can however never be 
100 % excluded. Best practices should always be implemented. The occurrence of fly rock can be mitigated but 
the possibility of the occurrence thereof can never be eliminated. Figure 68 shows the area around the opencast 
pit area that incorporates the 159 m unsafe zone.  

When the box-cut is blasted in the construction phase the fly rock exclusion zone will be 167m (Figure 63). 
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Figure 67: Fly Rock prediction calculation for the New Pit Area. 
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Figure 68: Predicted Fly Rock Exclusion Zone for the New Pit Area. 

Review of the calculated unsafe zone showed POI’s for the opencast pit area within the unsafe zone. Table 73 
below shows the POI’s of concern and coordinates. 

Table 73: Fly Rock concern POI’s for the New Pit Area. 

Tag Description Classification Y X 

85 86 KV (Power Lines/Pylons) 13 -16699.60 2758152.55 

242 Conveyor 6 -16344.27 2759219.6 

283 Decline No.1 (Shaft) 3 -15580.72 2759337.8 

327 Houses 2 -15331.18 2759559.3 

339 L (Community Housing) 2 -15561.55 2759195.4 

340 L (Community Housing) 2 -16677.15 2758323.7 

348 Lo (Community Housing) 2 -15518.53 2759228.7 

352 Mini Substation 3 -15409.35 2759500.3 

353 Monorail 6 -14993.34 2760090.4 

354 Monorail 6 -14993.34 2760090.4 

365 Office (Building) 2 -15808.95 2758978.1 

366 Office (Building) 2 -15813.07 2759084.4 
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Tag Description Classification Y X 

383 Office (Building) 2 -15783.62 2759187.5 

384 Office (Building) 2 -15848.97 2759010.2 

421 Pool (Swimming Pool) 2 -16179.78 2758657.5 

422 Pool (Swimming Pool) 2 -16223.49 2758710.8 

510 Reservoir 11 -16315.39 2759242 

523 Rugby Club (Sports Terrain) 2 -16025.09 2758907.1 

582 Soccer field (Sports Terrain) 2 -15458.82 2759347.8 

586 Sport Field (Sports Terrain) 2 -16049.13 2758844.9 

587 Sport Field (Sports Terrain) 2 -16120.33 2758885.7 

594 Stands (Public) 2 -16002.59 2758824.9 

650 Tank 13 -15994.31 2758975.1 

657 Tank 13 -16512.64 2758418.5 

659 Tank 13 -16329.35 2759215.1 

660 Tank 13 -16353.92 2759210.7 

663 Tank 13 -16713.95 2758682.7 

737 Zcc (Building) 2 -15272.52 2759653.1 

738 Zcc (Building) 2 -15318.74 2759609.6 
 

The overall impact on blasting vibrations, air blast and fly rock impacts to POIs during the operational phase 
after mitigation measures have been implemented is anticipated to be LOW. 

17.11 Social 
The potential impacts associated with the New Pit Project were identified and assessed. 

17.11.1 Construction Phase 

 Positive impacts: Increased economic revenue and local employment opportunities 

 Negative impacts: Perception on additional employment opportunities, insufficient consultation with the 
community with regards to relocation, environmental impacts such as air quality, noise and vibrations. 

These are discussed in the following sections. 

Increase in economic revenue 
The New Pit will trigger capital investment over the next three years of R290 million. Over the life of the project, 
the project is scheduled to produce approximately 2 Million tons of ore, yielding approximately 100 000 4E PGE 
ounces. At the latest financial evaluation, the New Pit project presents a Net Present Value (NPV) of R254 
Million. 

Local Employment opportunity 
The current 4B opencast operation provides work for 96 contractors, with a further 27 employees at the Ivan 
Concentrator, which exclusively treats low grade and opencast ores. The 4B opencast operation is scheduled 
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to be depleted in 2023. The New Pit is the continuation of the 4B opencast operation and would provide 
continued stable employment for a large number of employees (including contractors).  

Mine houses relocation 
A total of 40 mine residential units have been identified which are situated within the New Pit footprint or the 
100m perimeter. All these units are owned by the mine, and residents of these houses are all mine employees, 
who have been allocated company housing as a fringe benefit. The mine has embarked on a program to replace 
older mine accommodation with new townhouse units. Project scheduling has indicated that replacement of the 
affected houses would only be required by year 3, thereby providing opportunity to vacate a large amount of the 
houses ahead of the time through natural staff turnover. 

The proposed relocation site will be within the existing mine villages. However, if the mine fails to communicate 
the details around the relocation process and timing, this might cause a negative perception from the community 
and result in community unrest. 

Infrastructure demolishing 
The scope of the infrastructure demolishing to make way for the New Pit needs to be communicated to the local 
community and opportunities for employment and skills transfer need to be identified. 

Environmental impacts 
Construction and operational activities will negatively impact the ambient noise levels with reference to sensitive 
receptors. Blasting will result in ground vibration, air blast and fly rock, with an impact on nearby infrastructure 
and sensitive receptors. Sensitive noise receptors identified include SR1, SR2, SR6  

The overall impact on socio-economic aspect during the construction phase after mitigation measures have 
been implemented is anticipated to be POSITIVE. 

17.11.2 Operational Phase 
The capital investment of the New Pit project is spread over two years, allowing for demolition and infrastructure 
relocation work to be undertaken once the mine scheduling reaches certain areas where this is required. This 
will assist in sustaining the short term employment of the infrastructure demolition contractor. During this phase, 
it is also expected that the full complement of the employees and contractors working at the 4B opencast area 
would have been absorbed by this project. A full environmental monitoring programme would have been put in 
place to reduce the environmental impacts on the sensitive receptors and the mine houses will progressively 
be relocated, in line with the mining schedule. 

The overall impact on social during the construction phase after mitigation measures have been implemented 
is anticipated to be LOW. 

17.11.3 Decommissioning/Closure Phase 
Socio economic decline 
A reduction in job creation during the closure phase will result in a decline of the socio-economic conditions in 
the area.  

Post-Closure Phase 
Downscaling and retrenchment 
Two years prior to the planned closure at end of life of mine, it is anticipated that there will be downscaling which 
may lead to retrenchment and socio-economic decline to the community.  

The overall impact on social during the construction phase after mitigation measures have been implemented 
is anticipated to be LOW. 
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17.12 Impact Rating 
The impact rating as well as proposed mitigation, is provided in Table 74 (Construction Phase), Table 75 
(Operational Phase) and Table 76 (Decommissioning, Closure and Post-closure Phase). The detailed impact 
rating is attached as Appendix Q. 

It should be noted that each of the mitigation measures are provided with a reference number to allow for 
ease of referencing in the EMPr. Where a specific mitigation measure is proposed to address more than one 
impact, the initial reference number is used. 
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Table 74: Construction Phase 

ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 

Size and Scale of 
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Detailed Mitigation Measures 

Social                                     

Infrastructure demolition Increased local employment opportunities. Socio-economic Construction phase EA Application area - 
60ha 8 2 2 4 48 Positive 8 2 2 5 60 Positive 1,1 

Where possible, skilled and unskilled 
labour must be sourced locally 
Local recruitment must take place 
through the tribal recruitment office and 
with the knowledge of mutually agreed 
community structures and recruitment 
channels / mechanisms 
Sub-contractors must sign a compliance 
agreement with regards to local 
employment 
Sub-contractors must submit labour 
returns to verify local recruitment where 
possible 

Infrastructure demolition Increased local business opportunities for 
small and medium enterprises. Socio-economic Construction phase EA Application area - 

60ha 6 2 2 4 40 Positive 6 2 2 5 50 Positive 1,2 

Local entrepreneurs and previously 
disadvantaged contractors must be 
provided preferential opportunities to 
tender for contracts 

All project activities 

Intrusion impacts such as air quality, dust 
and noise. These impacts may lead to 
health issues, including respiratory and 
related diseases. 

Socio-economic Construction phase EA Application area - 
60ha 8 2 2 4 48 Moderate 5 2 2 3 27 Low 1,3 

Continuous air quality and dust 
monitoring must be undertaken. Results 
should be shared with the appropriate 
community structures and adjacent 
landowners and occupants. Air quality 
management and dust avoidance and 
suppression activities must be 
implemented diligently, and the results 
communicated to the affected 
stakeholders using the existing 
communication structures.   

All project activities Vibration and blasting, causing houses to 
crack. Socio-economic Construction phase EA Application area - 

60ha 4 2 2 3 24 Low 4 2 2 2 16 Low 1,4 

Least intrusive blasting practices should 
be implemented. Notification should 
also be provided before blasting 
activities commence. The relocation 
process will have a beneficial impact on 
this aspect, as households will be 
relocated at the appropriate times. 

Infrastructure demolition 
Uncertainty regarding relocation 
procedures and timeframes for the New Pit  
and the affected mine houses.  

Socio-economic Construction phase EA Application area - 
60ha 6 2 2 4 40 Moderate 2 2 2 4 24 Low 1,5 

Stakeholders must be informed of any 
changes regarding the relocation 
process. This information needs to be 
shared as soon as possible. Not sharing 
may lead to rumours and related social 
mobilisation.  

Noise                                     

Infrastructure demolition Construction phase impacts of noise on 
sensitive receptors SR1, SR2 and SR6 Noise Construction phase EA Application area - 

60ha 4 3 2 2 18 Low 2 3 2 2 14 Low 2,1 

Earth screening berms at least three 
metres high in the vicinity towards the 
residential areas located north of the 
New Pit; 
Using the smallest/quietest equipment 
for the particular purpose;  
It is recommended that a maximum 
speed of 40-60 km/h should be set on 
all roads. 

Infrastructure demolition Construction phase impacts of noise on 
sensitive receptors SR3, SR4 and SR5 Noise Construction phase EA Application area - 

60ha 8 3 2 4 52 Moderate 6 3 2 3 33 Moderate 2,1 

Earth screening berms at least three 
metres high in the vicinity towards the 
residential areas located north of the 
New Pit; 
Using the smallest/quietest equipment 
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 

Size and Scale of 
Disturbance 
(volumes, tonnages, 
and hectares, or m²) M
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Detailed Mitigation Measures 

for the particular purpose;  
It is recommended that a maximum 
speed of 40-60 km/h should be set on 
all roads. 

Blasting                                     

Houses, L (Community Housing, Mini 
Substation, Office (Building), Tank 

Ground vibration could possibly damage 
the houses or infrastructure, upset people 
and occupants of houses 

Vibration Construction phase EA Application area - 
42ha 8 3 1 4 48 Moderate 4 3 1 2 16 Low 

3,1 

To prevent the damage to houses or 
infrastructure not owned by the mine, 
upset people and 
occupants of houses, the following 
mitigation actions are to be applied: 
- Specific blast design and planning to 
be 
considered, use of specialist to assist 
with drilling 
and blasting mitigation 
- Possible relocation 
- Possible purchase. 

Sports terrain Ground vibration could possibly  upset the 
people and damage infrastructure Vibration Construction phase EA Application area - 

42ha 8 3 1 4 48 Moderate 4 3 1 2 20 Low 

ZCC (Building) 
Ground vibration could possibly damage 
the buildings or infrastructure, upset people 
and occupants 

Vibration Construction phase EA Application area - 
42ha 8 3 1 4 48 Moderate 4 3 1 2 14 Low 

Houses 

Air blast could possibly damage the 
houses or infrastructure not owned by the 
mine, upset people and occupants of 
houses 

Air Blast Construction phase EA Application area - 
42ha 8 1 2 5 55 Moderate 4 3 1 2 16 Low 

3,2 

To prevent the damage to houses or 
infrastructure not owned by the mine, 
upset people and 
occupants of houses, the following 
mitigation actions are to be applied: 
- Specific blast design and planning to 
be 
considered, use of specialist to assist 
with drilling 
and blasting mitigation 
- Possible relocation 
- Possible purchase. 

 L (Community Housing, Mini 
Substation, Office (Building), reservoir, 
rugby club (sports terrain), stands 
(public), ZCC building 

Air blast could possibly damage the 
infrastructure not owned by the mine, upset 
people and occupants of houses 

Air Blast Construction phase EA Application area - 
42ha 8 1 2 4 44 Moderate 4 3 1 2 16 Low 

86kV (powerlines/pulons), conveyor, 
houses, L (Community Housing, Mini 
Substation, Monorail, Office (Building),  
reservoir,  stands (public), tank, ZCC 
building 

Fly rock could cause possible damage to 
infrastructures, fatality or injury to people or 
animals 

Fly rock Construction phase EA Application area - 
42ha 8 1 2 4 44 Moderate 4 3 1 2 16 Low 

3,3 

To prevent the damage to 
informalhouses or infrastructure not 
owned by the mine, upset peopleand 
occupants of houses, the following 
mitigation actions are to be applied:- 
Specific blast design and planning to be 
considered,use of specialist to assist 
with drilling and blastingmitigation- 
Evacuation within exclusion zone before 
blasting.- Possible relocation/purchase 

Pool (swimming pool), rugby club 
(sports terrain) 

Fly rock could cause possible damage to 
pool or infrastructures, fatality or injury to 
people or animals 

Fly rock Construction phase EA Application area - 
42ha 8 1 2 4 44 Moderate 4 3 1 2 16 Low 

Decline No 1 (Shaft) 
Fly rock could cause possible damage to 
pool or infrastructures, fatality or injury to 
people or animals 

Fly rock Construction phase EA Application area - 
42ha 8 1 2 4 48 Moderate 4 3 1 2 16 Low 

Geochemical                                     

Mining Activities 

Opencast mining at SBPM will start with 
the construction of a box cut. Ground water 
seeping into the open void, direct rainfall 
and runoff will be in contact with the 
different lithological material dominated by 
pyroxenite, norite and anorthosite as well 
as Sulphide bearing ore. Exposure of 
Sulphides in ore can cause acid generation 
and/or metal leaching with elevated salinity 
levels (total dissolved solids, sulfate) that 
could exceed the WUL limit and South 
African Water quality guidelines.   

Groundwater Construction phase EA Application area - 
60ha 6 3 1 4 40 Moderate 4 3 1 3 24 Low 3,1 

Prevent the accumulation of excess 
water in open voids by pumping excess 
water from pit to the Pollution Control 
Dams.  
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 

Size and Scale of 
Disturbance 
(volumes, tonnages, 
and hectares, or m²) M
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Detailed Mitigation Measures 

Mining Activities 
Chemical leaks/spills from mining vehicles 
and machinery resulting in contamination 
seepage into groundwater. 

Groundwater Construction phase EA Application area - 
60ha 8 3 1 4 48 Moderate 2 3 1 1 6 Low 3,2 

Avoid leaks and spillages by 
maintaining mining vehicles and 
equipment. In case spills/leaks do 
occur, ensure they are cleared 
immediately, and contaminated soils 
disposed of following the Spill 
Prevention and Emergency Response 
Plan - Drip trace should be provided in 
heavy vehicle parking and maintenance 
areas.  

Mining Activities 

Seepage from the waste rock stockpiles 
due to rainfall recharge, and run-off is 
anticipated which might result in potential 
groundwater and surface water resources 
contamination 

Groundwater Construction phase EA Application area - 
60ha 4 3 1 4 32 Moderate 2 3 1 1 6 Low 3,3 

Waste rock stockpiles must be within 
the draw down/cone of depression of 
the New Pit to ensure seepage reports 
to the pit where continuous pumping of 
the water should be maintained.  
Stormwater management system for 
collection of contaminated runoff from 
the waste rock stockpiles to the PCD's. 

Air Quality                                     

Infrastructure demolition Fugitive dust emissions as a results of 
demolition of infrastructure Air Quality Construction phase EA Application area - 

60ha 4 1 1 2 12 Low 4 1 1 1 6 Low 4,1 

Use of water sprays during construction 
activities, thereby limiting the dispersion 
of particulate emissions; 
Continuous wetting of the access road 
during vehicle transport;  

Surface water                                     

Vegetation clearance as project 
infrastructure is constructed 

Disturbance of soil resulting in erosion and 
increased sedimentation to water 
resources.  

Surface Water Construction phase EA Application area - 
60ha 8 3 2 4 52 Moderate 4 3 1 3 24 Low 5,1 

Avoid clearing during heavy rainfall 
periods (December, January, and 
February); try to do clearing during 
winter so that run-off will be limited. 
Minimize procedures on land clearance, 
soils handling and rehabilitation plan to 
be adhered to;  
Drainage channels and settling ponds 
(even temporary if needed in 
construction phase) must be developed, 
and direct runoff away from cleared 
areas, but not into streams or rivers. 
Rehabilitate all sediment deposited from 
erosion events needs to be placed on 
the topsoil stockpile(s). 

Soil stripping and stockpiling 

Loss of soils through erosion, particularly 
for topsoil stockpiles with unvegetated 
steep slopes, resulting in increased 
sedimentation to water resources.  

Surface Water Construction phase EA Application area - 
60ha 8 3 2 4 52 Moderate 4 3 1 3 24 Low 5,2 

Minimize Topsoil and subsoil stockpiles 
must be vegetated once the final 
stockpiles are constructed; 
Ripping, replacing soils and 
revegetating closed areas such as 
access roads and lay down areas 
following completion of construction 
works;  
Minimise stockpile height to <3 m.  
Re-use stockpiled soil within as short a 
period as possible (within 3-5 years). 
Rehabilitate Implement concurrent 
rehabilitation measures for soils and 
protect soil stockpiles from erosion by 
utilising soils erosion procedures. 
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 

Size and Scale of 
Disturbance 
(volumes, tonnages, 
and hectares, or m²) M
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Detailed Mitigation Measures 

Construction of project infrastructure 

Increased run-off (and erosion) in 
compacted areas and modification of 
natural infiltration. 
Soil contamination from hydrocarbon and 
chemical spills including sterilisation by 
cement pollutants. 

Surface Water Construction phase EA Application area - 
60ha 8 3 2 4 52 Moderate 4 3 1 5 24 Low 5,3 

Provide adequate stormwater drainage 
based on climate, road width, surface 
material, compaction, and maintenance.  
Limit access road gradients to reduce 
runoff-induced erosion. Clean up 
spillages immediately and dispose of 
contaminated materials to a permitted 
waste site.  

Vehicles and use of equipment/ 
machinery 

Contamination of soils and downstream 
water resources by hydrocarbon pollutants. 
Increased soil compaction and run-off at 
equipment and machinery laydown areas; 
Potential spills/ leakage of chemicals such 
as hydrocarbons.  

Surface Water Construction phase EA Application area - 
60ha 8 3 2 4 52 Moderate 4 3 1 3 24 Low 5,4 

Maintain vehicles and equipment. Do 
not drain directly to water resources, 
create drains that will ensure clean and 
dirty water are kept separate.Clean up 
spillages immediately and dispose of 
contaminated materials to a permitted 
waste site.  

Biodiversity                                     

Vegetation clearance, topsoil removal 
and Earthworks for the construction of 
the New Pit and Overburden stockpile. 

Loss of natural habitat  Terrestrial habitat Construction phase EA Application area - 
17.36ha 6 1 5 5 60 Moderate 4 1 5 5 50 Moderate 

6,1 

 Vegetation clearing should be 
restricted to the proposed Project 
footprints only, with no clearing 
permitted outside of these areas; and 
The footprints to be cleared should be 
clearly demarcated prior to construction 
to prevent unnecessary clearing outside 
of this area; 
The residual impact of loss of natural 
habitat areas is moderate; as such, 
additional conservation actions to 
address the loss of natural Vachellia 
thornveld habitat are recommended to 
compensate for the permanent loss of 
this habitat to the opencast footprint.  
These may include the implementation 
of habitat conservation and 
management actions in adjoining areas 
of similar habitat, to improve its 
condition and maintain its ecological 
function throughout the lifetime of the 
project; any such interventions should 
also be effected through inclusion of the 
relevant areas as biodiversity 
conservation areas in the eventual 
closure plan for the site; 
Use of water sprays during crushing 
activities (given that crushing is the 
largest contributor of emissions to the 
atmosphere from the proposed New Pit 
operations) and further, by creating a 
protective berm at the crushing area to 
serve as a barrier; 
Use of water sprays at crushing and 
transfer points; 
¡ Wetting of exposed stockpiles to limit 
the dispersion of wind-blown dust and 
particulate emissions; 
Avoid dust generating works during the 
most windy conditions; and  
Frequent wetting of the access roads. 

Disturbance of natural habitat  Terrestrial habitat Construction phase EA Application area - 
60ha 6 2 2 4 40 Moderate 4 1 2 3 21 Low 
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 

Size and Scale of 
Disturbance 
(volumes, tonnages, 
and hectares, or m²) M
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Detailed Mitigation Measures 

Spread of alien invasive species Terrestrial habitat Construction phase EA Application area - 
60ha 6 2 4 4 48 Moderate 4 1 4 3 27 Low 6,2 

An alien invasive species control 
programme must be developed, or any 
existing AIS management programmes 
expanded, to include the active control 
of alien invasive species that may 
establish/spread as a result of proposed 
Project activities 
Alien and invasive species 
management to be prioritised for the 
following alien and invasive species 
control areas: 
Areas where vegetation cover is 
disturbed.Areas where soils imported 
from external sources are applied. 
All rehabilitated areas. 
Areas within the development area that 
are already invaded by alien species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 

Loss of flora species of conservation 
importance Terrestrial habitat Construction phase EA Application area - 

60ha 4 1 5 3 30 Moderate 2 1 5 2 16 Low 

6,3 

A grid survey of natural habitat patches 
within the proposed open pit footprint 
should be conducted during the 
wet/growing season prior to vegetation 
clearing to determine whether there are 
any flora species of conservation 
concern present, and mark them for 
translocation under permit and in 
consultation with the relevant permitting 
authority;  
To prevent loss of flora of conservation 
concern such as Combretum imberbe, 
prior to any vegetation clearing, the 
construction footprints/corridors should 
be clearly marked with wooden pegs in 
the field, for relocation prior to site 
clearance, where feasible. 
A suitable ex situ conservation plan for 
flora species of conservation concern 
should be developed under consultation 
with relevant authority. This is likely to 
include the relocation of plants (under 
permit) to an adjacent area of natural 
vegetation that is unlikely to be 
disturbed in the future; No flora species 
of conservation concern should be 
disturbed without the necessary permit 
in place; and 
No heavy vehicles should travel beyond 
the marked works zone. 

Injury  and mortality of fauna species Terrestrial habitat Construction phase EA Application area - 
60ha 6 2 4 3 36 Moderate 2 1 4 2 14 Low 

Wetlands                                     

Vegetation clearance, topsoil removal 
and Earthworks for the construction of 
the New Pit and Overburden stockpile. 

Alteration of sub-catchment hydrology Wetland hydrology 
& Biodiversity Construction phase EA Application area - 

60ha 6 4 2 3 36 Moderate 4 4 2 2 20 Low 7,1 

Vegetation clearing should be restricted 
to the proposed infrastructure footprints 
only, with no clearing permitted outside 
of this area; 

Increased erosion and sediment movement 
into wetlands 

Wetland hydrology 
& Biodiversity Construction phase EA Application area - 

60ha 6 4 2 3 36 Moderate 4 4 2 2 20 Low 7,2 

Installation of the sediment and solid 
waste trapping measures must be 
implemented during the construction 
and operational phases of the 
development (e.g. sediment fencing, 
litter traps or similar). 
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 
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Disturbance 
(volumes, tonnages, 
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Detailed Mitigation Measures 

Locate all stockpiles, laydown areas 
and construction infrastructure outside a 
minimum buffer distance of 46 m from 
the edge of delineated wetland.  

Water quality impacts Wetland hydrology 
& Biodiversity Construction phase EA Application area - 

60ha 6 4 3 3 39 Moderate 4 4 3 2 22 Low 7,3 

Pollution prevention measures must be 
installed for the protection of the 
wetlands and drainage lines from 
contamination with hydrocarbons, 
sediments and other chemicals.  
Appropriate land use management of 
the 46 m buffer zone will be integral to 
minimise the likelihood of increase 
degradation of the W01 throughout the 
construction and operational phase of 
the project. The following measures are 
recommended: 
Limit the amount of disturbance to the 
buffer zone by vehicles, foot traffic, or 
livestock. 
Manage alien plant encroachment 
through pro-active monitoring and 
clearing of the buffer zone. 
Where bare areas of soil or erosion is 
observed within the buffer zone, 
particularly in the wet season, these 
areas should be stabilized and 
reseeded to prevent further damage to 
the wetland. 

Establishment of alien invasive vegetation Wetland hydrology 
& Biodiversity Construction phase EA Application area - 

60ha 4 4 3 3 33 Moderate 4 4 3 2 22 Low 7,4 

An alien invasive species control 
programme must be developed, or any 
existing AIS management programmes 
expanded, to include the active control 
of alien invasive species that may 
establish/spread as a result of proposed 
Project activities 
Alien and invasive species 
management to be prioritised for the 
following alien and invasive species 
control areas: 
Areas where vegetation cover is 
disturbed. 
Areas where soils imported from 
external sources are applied. 
All rehabilitated areas. 
Areas within the development area that 
are already invaded by alien species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 
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Table 75: Operational Phase 

ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
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Detailed Mitigation Measures 

Social                                     

All project activities Sustained local employment Socio-economic Operational phase EA Application area 
- 60ha 4 4 2 2 20 Low 2 4 2 2 16 Low 8,1 

Earth screening berms at least three 
metres high in the vicinity towards 
the residential areas located north of 
the New Pit; 
A drop height policy should be 
implemented onsite to reduce the 
level of noise generation when 
handling materials. All equipment 
operators should be trained in the 
policy such that drop height 
reduction is implemented onsite; 
Using the smallest/quietest 
equipment for the particular 
purpose;  
It is recommended that a maximum 
speed of 40-60 km/h should be set 
on all roads. 

All project activities 

Intrusion impacts such as air quality, dust 
and noise. These impacts may lead to health 
issues, including respiratory and related 
diseases. 

Socio-economic Operational phase EA Application area 
- 60ha 8 2 2 4 48 Moderate 5 2 2 3 27 Low 1,3 

Continuous air quality and dust 
monitoring must be undertaken. 
Results should be shared with the 
appropriate community structures 
and adjacent landowners and 
occupants. Air quality management 
and dust avoidance and 
suppression activities must be 
implemented diligently, and the 
results communicated to the 
affected stakeholders using the 
existing communication structures.   

All project activities Vibration and blasting, causing houses to 
crack. Socio-economic Operational phase EA Application area 

- 60ha 4 2 2 3 24 Low 4 2 2 2 16 Low 1,4 

Least intrusive blasting practices 
should be implemented. Notification 
should also be provided before 
blasting activities commence. The 
relocation process will have a 
beneficial impact on this aspect, as 
households will be relocated at the 
appropriate times. 

Noise                                     

All project activities Operational phase impacts of noise on 
sensitive receptors SR1, SR2 and SR6 Air Quality Operational phase EA Application area 

- 60ha 4 4 2 2 20 Low 2 4 2 2 16 Low 1,1 

Earth screening berms at least three 
metres high in the vicinity towards 
the residential areas located north of 
the New Pit; 
A drop height policy should be 
implemented onsite to reduce the 
level of noise generation when 
handling materials. All equipment 
operators should be trained in the 
policy such that drop height 
reduction is implemented onsite; 
Using the smallest/quietest 
equipment for the particular 
purpose;  
It is recommended that a maximum 
speed of 40-60 km/h should be set 
on all roads. 
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 
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Detailed Mitigation Measures 

All project activities Operational phase impacts of noise on 
sensitive receptors SR3, SR4 and SR5 Air Quality Operational phase EA Application area 

- 60ha 10 4 2 5 80 High 8 4 2 4 56 Moderate 8,2 

Relocation of receptors, if not 
possible, the buffer should be 
increased and mitigation measures 
should be adhered to as outlined in 
EMPr 

Air Quality                                     

All project activities 
Operational impacts on surrounding 
receptors, (R4, R8 and R11) are exceeding 
the prescribed PM10 24-hourly standard. 

Air Quality Operational phase EA Application area 
- 60ha 10 3 3 5 80 High 8 2 2 4 48 Moderate 9,1 

Buffer zone of 100 meters from the 
New Pit is sufficient in minimising 
emissions on receptors. It is 
recommended that these receptors 
be relocated. Should these 
receptors be unable to be relocated, 
it is recommended that the current 
buffer zone be extended to the 
SBPM mining rights boundary, as 
the current 100m buffer zone is 
insufficient in minimising impacts on 
surrounding receptors 

All project activities Operational Air Quality Operational phase EA Application area 
- 60ha 10 3 3 5 80 High 8 2 2 4 48 Moderate 9,2 

 Use of water sprays during crushing 
activities (given that crushing is the 
largest contributor of emissions to 
the atmosphere from the proposed 
New Pit operations) and further, by 
creating a protective berm at the 
crushing area to serve as a barrier;    
Use of water sprays at crushing and 
transfer points; 
Wetting of exposed stockpiles to 
limit the dispersion of wind- blown 
dust and particulate emissions; 
Blasting should not occur after day-
time hours; 
Wind direction must be determined 
before blasting. Blasting should be 
prevented at times when the wind 
direction is towards the community 
and during high wind speed events;                                       
Avoid dust generating works during 
the most windy conditions; and  
Frequent wetting of the access 
roads. 

Blasting                                     

Houses, L (Community Housing, Mini 
Substation, Office (Building), Tank 

Ground vibration could possibly damage the 
houses or infrastructure, upset people and 
occupants of houses 

Vibration Operational phase EA Application area 
- 42ha 8 3 1 4 48 Moderate 4 3 1 2 16 Low 

2,1 

To prevent the damage to houses or 
infrastructure not owned by the 
mine, upset people and 
occupants of houses, the following 
mitigation actions are to be applied: 
Specific blast design and planning 
to be 
considered, use of specialist to 
assist with drilling 
and blasting mitigation 
Possible relocation 
Possible purchase. 

Sports terrain Ground vibration could possibly  upset the 
people and damage infrastructure Vibration Operational phase EA Application area 

- 42ha 8 3 1 4 48 Moderate 4 3 1 2 20 Low 

ZCC (Building) 
Ground vibration could possibly damage the 
buildings or infrastructure, upset people and 
occupants 

Vibration Operational phase EA Application area 
- 42ha 8 3 1 4 48 Moderate 4 3 1 2 14 Low 

Houses 
Air blast could possibly damage the houses 
or infrastructure not owned by the mine, 
upset people and occupants of houses 

Air Blast Operational phase EA Application area 
- 42ha 8 1 2 5 55 Moderate 4 3 1 2 16 Low 2,2 

To prevent the damage to houses 
orinfrastructure not owned by the 
mine, upset people andoccupants of 
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 
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Detailed Mitigation Measures 

 L (Community Housing, Mini 
Substation, Office (Building), reservoir, 
rugby club (sports terrain), stands 
(public), ZCC building 

Air blast could possibly damage the 
infrastructure not owned by the mine, upset 
people and occupants of houses 

Air Blast Operational phase EA Application area 
- 42ha 8 1 2 4 44 Moderate 4 3 1 2 16 Low 

houses, the following mitigation 
actions are to be applied:- Specific 
blast design and planning to 
beconsidered, use of specialist to 
assist with drillingand blasting 
mitigation- Possible relocation- 
Possible purchase. 

86kV (powerlines/pulons), conveyor, 
houses, L (Community Housing, Mini 
Substation, Monorail, Office (Building),  
reservoir,  stands (public), tank, ZCC 
building 

Fly rock could cause possible damage to 
infrastructures, fatality or injury to people or 
animals 

Fly rock Operational phase EA Application area 
- 42ha 8 1 2 4 44 Moderate 4 3 1 2 16 Low 

2,3 

To prevent the damage to informal 
houses or infrastructure not owned 
by the mine, upset people 
and occupants of houses, the 
following mitigation actions are to be 
applied: 
Specific blast design and planning 
to be considered, 
use of specialist to assist with 
drilling and blasting 
mitigation 
Evacuation within exclusion zone 
before blasting. 
Possible relocation/purchase 

Pool (swimming pool), rugby club 
(sports terrain) 

Fly rock could cause possible damage to 
pool or infrastructures, fatality or injury to 
people or animals 

Fly rock Operational phase EA Application area 
- 42ha 8 1 2 4 44 Moderate 4 3 1 2 16 Low 

Decline No 1 (Shaft) 
Fly rock could cause possible damage to 
pool or infrastructures, fatality or injury to 
people or animals 

Fly rock Operational phase EA Application area 
- 42ha 8 1 2 4 48 Moderate 4 3 1 2 16 Low 

Groundwater                                     

Mining Activities 

Lowering of groundwater levels due to 
dewatering (results in a potential loss to 
groundwater in storage and may impact on 
existing groundwater users) 

Groundwater Operational phase EA Application area 
- 60ha 6 3 2 5 55 Moderate 6 3 2 4 44 Moderate 10,

1 

Limited extent of the cone of 
dewatering                                                
Monitoring of the groundwater 
drawdown        
Calculate loss in catchment reserve 
and release water in all sub-
catchments to make up for the loss 
in individual stream base flow 

Mining Activities Change of the ambient water quality due to 
open pit  Groundwater Operational phase EA Application area 

- 60ha 6 3 2 5 55 Moderate 6 3 2 4 44 Moderate 10,
2 

Geochemical results indicate that 
the material to be exposed is non-
acid generating                                                                                       
Dewatering qualities must be 
measured at the transfer sumps                                                                                           
Pits  act as a sink (groundwater 
flows/plume migration towards and 
not away from the pits). 

Mining Activities Diffuse pollution (seepage) from temporary 
stockpiles Groundwater Operational phase EA Application area 

- 60ha 6 3 2 4 44 Moderate 6 3 2 2 22 Low 10,
3 

Handle all excess water as part of 
the operational phase Pit water 
balance.                                                                                   
Waste rock lithologies tested are 
non-acid generating                               
Monitoring of pollution plume 
migration  

Geochemical                                     

Mining Activities 

Disturbance of more waste rock, wall rock 
and ore with an ARD and metal potential will 
likely result in pit water characterised by high 
sulfate and metal concentrations 

Groundwater Operational phase EA Application area 
- 60ha 10 3 2 5 75 High 8 3 2 4 52 Moderate 11,

1 

Prevent the accumulation of excess 
water in open voids. Pump excess 
water from pit to the Pollution 
Control Dams. 

Seepage is expected from the waste rock 
stockpiles during the operational mining 
phase which might impact the groundwater 
system, especially in a case of poor water 
quality seepage 

Groundwater Operational phase EA Application area 
- 60ha 6 3 2 4 44 Moderate 2 1 1 1 4 Low 11,

2 

Waste rock dump must be within the 
draw down/cone of deppression of 
the New Pit to ensure seepage 
reports to the pit and continuous 
pumping of the water from the pit 
should be maintained. 
Stormwater management for 
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 
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Disturbance 
(volumes, tonnages, 
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Detailed Mitigation Measures 

collection of contaminated runoff 
from the waste rock stockpiles to the 
PCD's.  

Seepage with high concentrations of TDS 
and other constituents is expected due to the 
interaction of rainwater and inflowing 
groundwater with the backfilled material in 
the New Pit.  

Groundwater Operational phase EA Application area 
- 60ha 10 5 2 4 68 High 8 4 3 4 60 Moderate 11,

3 

Prevent the accumulation of excess 
water in open voids. Pump excess 
water from pit to the Pollution 
Control Dams. 

Change of the ambient water quality due to 
open pit  Groundwater Operational phase EA Application area 

- 60ha 8 3 2 4 52 Moderate 2 1 1 1 4 Low 11,
4 

Geochemical results indicate that 
the material to be exposed is non-
acid generating                                                                                       
Dewatering qualities must be 
measured at the transfer sumps                                                                                           
Pits  act as a sink (groundwater 
flows/plume migration towards and 
not away from the pits). 

Surface water                                     

Infrastructure operations (including 
blasting) 

Modification of natural soil hydrological 
regime. Loss/ change of current land use, 
including reduced area for run-off and 
hardening of surfaces.   

Downstream water 
resources Operational phase EA Application area 

- 60ha 2 4 2 1 8 Low 2 4 2 1 8 Low 12,
1 

Ensure stormwater management 
system complies to GN 704 to 
separate clean and dirty water. 
Drainage channels, RWD and PCD 
must be developed as per the 
stormwater management plan and 
maintained, and clean run-off must 
be directed away from mine area to 
downstream water resources. 
Ensure hardened surfaces are 
revegetated to allow infiltration. 

Hauling of ore, hauling of overburden 
for storage in respective dump 
facilities. 

Water resource contamination from vehicles 
and equipment. 

Downstream water 
resources Operational phase EA Application area 

- 60ha 8 3 2 4 52 Moderate 4 2 1 3 21 Low 12,
2 

Ensure stormwater management 
systems around the relevant storage 
facilities comply to GN 704.  
Drainage channels, RWD and PCD 
must be developed as per the 
stormwater management plan and 
maintained. Clean up spillages 
immediately and dispose of 
contaminated materials to a 
permitted waste site.  

Operation of overburden dump. 
Contamination of downstream water 
resources; blockage of stormwater 
management system in these areas.  

Downstream water 
resources Operational phase EA Application area 

- 60ha 6 2 2 4 40 Moderate 4 2 1 3 21 Low 12,
3 

Ensure stormwater management 
system comply to GN 704.  

Operation of RWDs Contamination of water resources from 
overflow from RWDs 

Downstream water 
resources Operational phase EA Application area 

- 60ha 6 2 2 3 30 Moderate 4 2 1 3 21 Low 12,
4 

Ensure adequate complaince to 
specifications provided, and to water 
use licence conditions. Clean up 
spillages immediately and dispose 
of contaminated materials to a 
permitted waste site.  

Vehicles and use of equipment/ 
machinery 

Contamination of soils and downstream 
water resources from chemical spills/ leaks. 

Downstream water 
resources Operational phase EA Application area 

- 60ha 6 2 2 3 30 Moderate 4 2 1 3 21 Low 12,
5 

Ensure good housekeeping in areas 
where vehicles are parked and 
serviced.   
Maintain oil and water separators. 
Clean up spillages immediately and 
dispose of contaminated materials 
to a permitted waste site.  
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
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Decommissioning, 
closure, post-closure) 
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Detailed Mitigation Measures 

Biodiversity                                     

Operation of the Pit and Overburden 
stockpile 

Spread of alien invasive species Terrestrial habitat Operational phase EA Application area 
- 60ha 8 2 4 3 42 Moderate 4 1 2 2 14 Low 13,

1 

An alien invasive species control 
programme must be developed, or 
any existing AIS management 
programmes expanded, to include 
the active control of alien invasive 
species that may establish/spread 
as a result of proposed Project 
activities 
Alien and invasive species 
management to be prioritised for the 
following alien and invasive species 
control areas: 
-Areas where vegetation cover is 
disturbed. 
-Areas where soils imported from 
external sources are applied. 
-All rehabilitated areas. 
-Areas within the development area 
that are already invaded by alien 
species. 
-Road fringes. 
-Overburden Stockpiles footprint 
-New Pit footprint 

Injury and mortality of fauna species Terrestrial habitat Operational phase EA Application area 
- 60ha 4 2 4 2 20 Low 2 1 4 2 14 Low 13,

2 

Vegetation clearing should be 
restricted to the proposed 
infrastructure footprints only, with no 
clearing permitted outside of this 
area; 
Maintain, as far as possible, natural 
habitat corridors and connectivity; 
Movement across the Project area 
should be facilitated by providing 
suitably sized gaps in fencing and/or 
culverts/passageways under 
conveyors and roads for fauna. 

Loss and fragmentation of fauna habitat  Terrestrial habitat Operational phase EA Application area 
- 60ha 4 2 4 2 20 Low 2 2 4 2 16 Low 13,

3 

 Vegetation clearing should be 
restricted to the proposed 
infrastructure footprints only, with no 
clearing permitted outside of this 
area;¡ Maintain, as far as possible, 
natural habitat corridors and 
connectivity;¡ Movement across the 
Project area should be facilitated by 
providing suitably sized gaps in 
fencing and/or 
culverts/passageways under 
conveyors and roads for fauna. 

Wetlands                                     

Operation of the Pit and Overburden 
stockpile Alteration of sub-catchment hydrology Wetland hydrology 

& Biodiversity Operational phase EA Application area 
- 60ha 6 4 2 3 36 Moderate 4 4 2 2 20 Low 14,

1 

The mine infrastructure and 
stormwater management has been 
planned in such a way that potential 
run-off that is generated is 
intercepted, and either redirected to 
the dirty water management circuit 
in the case of dirty water or released 
into the environment in a diffuse, 
low-energy manner in the case of 
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
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Decommissioning, 
closure, post-closure) 
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Detailed Mitigation Measures 

clean water. This water 
management process is to be 
monitored to ensure its continued 
efficiency. 
Installation of the sediment and solid 
waste trapping measures must be 
implemented during the construction 
and operational phases of the 
development (e.g. sediment fencing, 
litter traps or similar). 

Increased erosion and sediment movement 
into wetlands 

Wetland hydrology 
& Biodiversity Operational phase EA Application area 

- 60ha 6 4 2 3 36 Moderate 4 4 2 2 20 Low 14,
2 

Installation of the sediment and solid 
waste trapping measures must be 
implemented during the construction 
and operational phases of the 
development (e.g. sediment fencing, 
litter traps or similar). 
Locate all stockpiles, laydown areas 
and construction infrastructure 
outside a minimum buffer distance 
of 46 m from the edge of delineated 
wetland.  

Water quality impacts Wetland hydrology 
& Biodiversity Operational phase EA Application area 

- 60ha 6 4 3 3 39 Moderate 4 4 3 2 22 Low 14,
3 

 Pollution prevention measures must 
be installed for the protection of the 
wetlands and drainage lines from 
contamination with hydrocarbons, 
sediments and other chemicals.  
Appropriate land use management 
of the 46 m buffer zone will be 
integral to minimise the likelihood of 
increase degradation of the W01 
throughout the construction and 
operational phase of the project. 
The following measures are 
recommended: 
Limit the amount of disturbance to 
the buffer zone by vehicles, foot 
traffic, or livestock. 
Manage alien plant encroachment 
through pro-active monitoring and 
clearing of the buffer zone. 
Where bare areas of soil or erosion 
is observed within the buffer zone, 
particularly in the wet season, these 
areas should be stabilized and 
reseeded to prevent further damage 
to the wetland. 

Establishment of alien invasive vegetation Wetland hydrology 
& Biodiversity Operational phase EA Application area 

- 60ha 4 4 2 3 30 Moderate 4 4 2 2 20 Low 14,
4 

An alien invasive species control 
programme must be developed, or 
any existing AIS management 
programmes expanded, to include 
the active control of alien invasive 
species that may establish/spread 
as a result of proposed Project 
activities 
Alien and invasive species 
management to be prioritised for the 
following alien and invasive species 
control areas: 
Areas where vegetation cover is 
disturbed. 
Areas where soils imported from 
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ACTIVITY 
whether listed or not listed. 
(E.g. Excavations, blasting, stockpiles, 
discard dumps or dams, Loading, 
hauling and transport, Water supply 
dams and boreholes, accommodation, 
offices, ablution, stores, workshops, 
processing plant, storm water control, 
berms, roads, pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage surface 
disturbance, fly rock, surface water 
contamination, groundwater contamination,   
air pollution etc….etc…) 

ASPECTS 
AFFECTED 

PHASE 
In which impact is 
anticipated 
 
(e.g. Construction, 
commissioning, 
operational 
Decommissioning, 
closure, post-closure) 
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Disturbance 
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Detailed Mitigation Measures 

external sources are applied. 
All rehabilitated areas. 
Areas within the development area 
that are already invaded by alien 
species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 

 

 

Table 76: Decommissioning and Closure Phase 
ACTIVITY 
whether listed or not 
listed. 
(E.g. Excavations, blasting, 
stockpiles, discard dumps or 
dams, Loading, hauling and 
transport, Water supply 
dams and boreholes, 
accommodation, offices, 
ablution, stores, workshops, 
processing plant, storm 
water control, berms, roads, 
pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage 
surface disturbance, fly rock, 
surface water contamination, 
groundwater contamination,   air 
pollution etc….etc…) 

ASPECTS AFFECTED 

PHASE 
In which impact is anticipated 
 
(e.g. Construction, 
commissioning, operational 
Decommissioning, closure, post-
closure) 
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Detailed Mitigation Measures 
  

Social                                     

Rehabilitation A decrease in local business 
opportunities. Socio-economic Decommissioning closure and 

post closure phase 
EA Application area - 
60ha 8 5 2 4 60 Moderate 5 2 2 3 27 Low 15,1 

Implement closure plan. 
Implement social and labour plan to 
reduce negative impact of mine 
closure. 

Rehabilitation A decrease in local employment 
opportunities. Socio-economic Decommissioning closure and 

post closure phase 
EA Application area - 
60ha 8 5 2 4 60 Moderate 6 5 2 4 52 Moderate 15,2 

Absorb the opencast contractors 
and employees into current 
operations or further future projects. 

Geochemical                                     

Rehabilitation 

Due to cessation of dewatering, 
the pit water level will rise until it 
reaches pre-mining 
groundwater levels.  The quality 
of pit water could deteriorate 
due to dissolution (in inflowing 
groundwater and rainfall 
recharge) of historical 
weathering products that will 
have been produced in backfill 
and wall rock during the life of 
mine, as well as leaching of 
backfill materials. Seepage of 
poor-quality water can occur 
from the pit to groundwater 
resource when the pit water 

Groundwater Decommissioning closure and 
post closure phase 

EA Application area - 
60ha 8 5 2 5 75 High 8 4 2 3 42 Moderate 15,3 

 Backfilled areas should be evenly 
compacted during placement. Post 
closure the pit should be completely 
backfilled and rehabilitated by 
adding top soil to 300 mm as per 
current EMPr obligations, and 
revegetated to minimise oxygen and 
water ingress. The final backfilled pit 
profile should allow drainage of 
rainwater way from the pit. 
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ACTIVITY 
whether listed or not 
listed. 
(E.g. Excavations, blasting, 
stockpiles, discard dumps or 
dams, Loading, hauling and 
transport, Water supply 
dams and boreholes, 
accommodation, offices, 
ablution, stores, workshops, 
processing plant, storm 
water control, berms, roads, 
pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage 
surface disturbance, fly rock, 
surface water contamination, 
groundwater contamination,   air 
pollution etc….etc…) 

ASPECTS AFFECTED 

PHASE 
In which impact is anticipated 
 
(e.g. Construction, 
commissioning, operational 
Decommissioning, closure, post-
closure) 

Size and Scale of 
Disturbance 
(volumes, tonnages, 
and hectares, or m²) M
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Detailed Mitigation Measures 
  

level reaches its pre-mining 
water level. 

Rehabilitation 
Leaching of contaminants from 
remnant waste rock and soil 
within footprint area 

Groundwater Decommissioning closure and 
post closure phase 

EA Application area - 
60ha 4 3 1 4 32 Moderate 4 3 1 2 16 Low 15,4 

All waste rock should be removed 
and backfilled in the pit final void, 
topsoil added, and vegetation 
planted on the footprint area. The 
final topography of the area should 
be free draining.  

Groundwater                                     

Water Management 

Re-establishment of 
groundwater levels, flow 
directions and flow gradients to 
near pre-mining levels 

Groundwater Decommissioning closure and 
post closure phase 

EA Application area - 
60ha 6 3 2 4 44 Moderate 4 3 2 3 27 Low 16,1 

Implement closure plan 
Monitoring of water qualities and 
water levels (quarterly for 5 years), 
thereafter annually until stabilised    

Water Management Diffuse seepage of groundwater 
potentially contaminated  Groundwater Decommissioning closure and 

post closure phase 
EA Application area - 
60ha 6 3 2 4 44 Moderate 6 3 2 3 33 Moderate 16,2 

Implement closure plan 
Monitoring of water qualities and 
water levels (quarterly for 5 years), 
thereafter annually until stabilised    

Biodiversity                                     

Earthworks involved in site 
rehabilitation 

Spread of alien invasive species 

Terrestrial habitat Decommissioning closure and 
post closure phase 

EA Application area - 
60ha 6 2 5 4 52 Moderate 4 1 4 3 27 Low 17,1 

An alien invasive species control 
programme must be developed, or 
any existing AIS management 
programmes expanded, to include 
the active control of alien invasive 
species that may establish/spread 
as a result of proposed Project 
activities 
Alien and invasive species 
management to be prioritised for the 
following alien and invasive species 
control areas: 
Areas where vegetation cover is 
disturbed. 
Areas where soils imported from 
external sources are applied. 
All rehabilitated areas. 
Areas within the development area 
that are already invaded by alien 
species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 

Smothering vegetation with dust 

Terrestrial habitat Decommissioning closure and 
post closure phase 

EA Application area - 
60ha 6 2 2 2 20 Low 4 1 2 2 14 Low 17,2 

Use of water sprays at crushing and 
transfer points; 
Wetting of exposed stockpiles to 
limit the dispersion of wind-blown 
dust and particulate emissions; 
Avoid dust generating works during 
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ACTIVITY 
whether listed or not 
listed. 
(E.g. Excavations, blasting, 
stockpiles, discard dumps or 
dams, Loading, hauling and 
transport, Water supply 
dams and boreholes, 
accommodation, offices, 
ablution, stores, workshops, 
processing plant, storm 
water control, berms, roads, 
pipelines, power lines, 
conveyors, etc…etc…etc.). 

POTENTIAL IMPACT 
 
(e.g.   dust,   noise, drainage 
surface disturbance, fly rock, 
surface water contamination, 
groundwater contamination,   air 
pollution etc….etc…) 

ASPECTS AFFECTED 

PHASE 
In which impact is anticipated 
 
(e.g. Construction, 
commissioning, operational 
Decommissioning, closure, post-
closure) 

Size and Scale of 
Disturbance 
(volumes, tonnages, 
and hectares, or m²) M
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Detailed Mitigation Measures 
  

the most windy conditions; and  
Frequent wetting of the access 
roads. 

Wetlands                                     

Earthworks involved in site 
rehabilitation 

Alteration of sub-catchment 
hydrology 

Wetland hydrology & 
Biodiversity 

Decommissioning closure and 
post closure phase 

EA Application area - 
60ha 6 4 2 4 48 Moderate 4 4 2 3 30 Moderate 18,1 

The rehabilitation of the site must 
be undertaken according to the site 
closure pan, with the best practice 
principle of hydrological 'flood 
neutrality' being the ultimate goal.  

Increased erosion and sediment 
movement into wetlands 

Wetland hydrology & 
Biodiversity 

Decommissioning closure and 
post closure phase 

EA Application area - 
60ha 6 4 2 4 48 Moderate 4 2 2 3 24 Low 18,2 

¡ Installation of the sediment 
trapping measures must be 
implemented during the closure 
phase of the development while 
vegetation is allowed time to re-
establish (e.g. geotextile or similar). 
¡ Locate all stockpiles, and perform 
all reshaping activities outside a 
minimum buffer distance of 46 m 
from the edge of delineated 
wetland.  

Water quality impacts 

Wetland hydrology & 
Biodiversity 

Decommissioning closure and 
post closure phase 

EA Application area - 
60ha 6 4 3 4 52 Moderate 4 2 4 3 30 Moderate 18,3 

 Installation of the sediment trapping 
measures must be implemented 
during the closure phase of the 
development while vegetation is 
allowed time to re-establish (e.g. 
geotextile or similar). 
Locate all stockpiles, and perform 
all reshaping activities outside a 
minimum buffer distance of 46 m 
from the edge of delineated 
wetland.  

Establishment of alien invasive 
vegetation 

Wetland hydrology & 
Biodiversity 

Decommissioning closure and 
post closure phase 

EA Application area - 
60ha 4 4 3 3 33 Moderate 4 2 4 2 20 Low 18,4 

An alien invasive species control 
programme must be developed, or 
any existing AIS management 
programmes expanded, to include 
the active control of alien invasive 
species that may establish/spread 
as a result of proposed Project 
activities 
Alien and invasive species 
management to be prioritised for the 
following alien and invasive species 
control areas: 
Areas where vegetation cover is 
disturbed. 
Areas where soils imported from 
external sources are applied. 
All rehabilitated areas. 
Areas within the development area 
that are already invaded by alien 
species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 
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18.0  SUMMARY OF SPECIALIST REPORTS 
For each identified specialist study undertaken in the sections above, recommendations have been provided in Table 77. 

Table 77: Summary of specialist reports. 

LIST OF 
STUDIES 
UNDERTAKEN 

RECOMMENDATIONS OF SPECIALIST REPORTS SPECIALIST RECOMMENDATIONS 
THAT HAVE BEEN INCLUDED IN 
THE EIA REPORT 
(Mark with an X where applicable) 

REFERENCE TO APPLICABLE 
SECTION OF REPORT WHERE 
SPECIALIST RECOMMENDATIONS 
HAVE BEEN INCLUDED. 

Air Quality 
 Use of water sprays during construction activities, thereby limiting the dispersion of particulate emissions; 

 Continuous wetting of the access road during vehicle transport; 

 Buffer zone of 100 meters from the New Pit is sufficient in minimising emissions on receptors. It is recommended that these 
receptors be relocated. Should these receptors be unable to be relocated, it is recommended that the current buffer zone be 
extended to the SBPM mining rights boundary, as the current 100m buffer zone is insufficient in minimising impacts on 
surrounding receptors 

 Use of water sprays during crushing activities (given that crushing is the largest contributor of emissions to the atmosphere 
from the proposed New Pit operations) and further, by creating a protective berm at the crushing area to serve as a barrier;    

 Use of water sprays at crushing and transfer points; 

 Wetting of exposed stockpiles to limit the dispersion of wind- blown dust and particulate emissions; 

 Blasting should not occur after day-time hours; 

 Wind direction must be determined before blasting. Blasting should be prevented at times when the wind direction is towards 
the community and during high wind speed events; 

 Avoid dust generating works during the most windy conditions. 

X EMPr Section 27.5 

Noise 
 Earth screening berms at least three metres high in the vicinity towards the residential areas located north of the New Pit; 

 Using the smallest/quietest equipment for the particular purpose;  

 It is recommended that a maximum speed of 40-60 km/h should be set on all roads. 

X EMPr Section 27.5 

Groundwater 
 Limited extent of the cone of dewatering 

 Monitoring of the groundwater drawdown 

 Calculate loss in catchment reserve and release water in all sub-catchments to make up for the loss in individual stream 
base flow 

 Geochemical results indicate that the material to be exposed is non-acid generating 

 Dewatering qualities must be measured at the transfer sumps act as a sink (groundwater flows/plume migration towards and 
not away from the pits). 

 Handle all excess water as part of the operational phase Pit water balance. 

 Monitoring of pollution plume migration 

 Implement closure plan 

 Monitoring of water qualities and water levels (quarterly for 5 years), thereafter annually until stabilised    

X EMPr Section 27.5 

Geochemistry 
 Avoid leaks and spillages by maintaining mining vehicles and equipment. In case spills/leaks do occur, ensure they are 

cleared immediately, and contaminated soils disposed of following the Spill Prevention and Emergency Response Plan - Drip 
trace should be provided in heavy vehicle parking and maintenance areas. 

X EMPr Section 27.5 



May 2022 21468204-352604-9 

 

 
 

 206 
 

LIST OF 
STUDIES 
UNDERTAKEN 

RECOMMENDATIONS OF SPECIALIST REPORTS SPECIALIST RECOMMENDATIONS 
THAT HAVE BEEN INCLUDED IN 
THE EIA REPORT 
(Mark with an X where applicable) 

REFERENCE TO APPLICABLE 
SECTION OF REPORT WHERE 
SPECIALIST RECOMMENDATIONS 
HAVE BEEN INCLUDED. 

 Waste rock stockpiles must be within the draw down/cone of depression of the New Pit to ensure seepage reports to the pit 
where continuous pumping of the water should be maintained.  Stormwater management system for collection of 
contaminated runoff from the waste rock stockpiles to the PCD's. 

Wetlands 
 Vegetation clearing should be restricted to the proposed infrastructure footprints only, with no clearing permitted outside of 

this area 

 Installation of the sediment and solid waste trapping measures must be implemented during the construction and operational 
phases of the development (e.g. sediment fencing, litter traps or similar). 

 Locate all stockpiles, laydown areas and construction infrastructure outside a minimum buffer distance of 46 m from the edge 
of delineated wetland. 

 Pollution prevention measures must be installed for the protection of the wetlands and drainage lines from contamination with 
hydrocarbons, sediments and other chemicals.  

 Appropriate land use management of the 46 m buffer zone will be integral to minimise the likelihood of increase degradation 
of the W01 throughout the construction and operational phase of the project. The following measures are recommended: 

 Limit the amount of disturbance to the buffer zone by vehicles, foot traffic, or livestock. 

 Manage alien plant encroachment through pro-active monitoring and clearing of the buffer zone. 

 Where bare areas of soil or erosion is observed within the buffer zone, particularly in the wet season, these areas should be 
stabilized and reseeded to prevent further damage to the wetland. 

 The mine infrastructure and stormwater management has been planned in such a way that potential run-off that is generated 
is intercepted, and either redirected to the dirty water management circuit in the case of dirty water or released into the 
environment in a diffuse, low-energy manner in the case of clean water. This water management process is to be monitored 
to ensure its continued efficiency. 

 An alien invasive species control programme must be developed, or any existing AIS management programmes expanded, 
to include the active control of alien invasive species that may establish/spread as a result of proposed Project activities 

 Alien and invasive species management to be prioritised for the following alien and invasive species control areas: 

▪ -Areas where vegetation cover is disturbed. 

▪ -Areas where soils imported from external sources are applied. 

▪ -All rehabilitated areas. 

▪ -Areas within the development area that are already invaded by alien species. 

▪ -Road fringes. 

▪ -Overburden Stockpiles footprint 

▪ -New Pit footprint 

X EMPr Section 27.5 

Surface Water 
 Reduce areas that need to be cleared to limit high-sediment runoff, 

 Avoid clearing during the months of December, January, and February, when short heavy downpours can be expected. This 
should help to limit erosion, 

 Minimise stockpile height to less than 5 m to reduce erosion potential, 

 Re-use stockpiled soil within as short a period as possible, 

 Rehabilitate areas as soon as possible once construction is complete in an area, 

X EMPr Section 27.5 
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LIST OF 
STUDIES 
UNDERTAKEN 

RECOMMENDATIONS OF SPECIALIST REPORTS SPECIALIST RECOMMENDATIONS 
THAT HAVE BEEN INCLUDED IN 
THE EIA REPORT 
(Mark with an X where applicable) 

REFERENCE TO APPLICABLE 
SECTION OF REPORT WHERE 
SPECIALIST RECOMMENDATIONS 
HAVE BEEN INCLUDED. 

 Ensure adequately designed berms and stormwater collection facilities to capture sediment before water is released to the 
environment, and  

 Ensure clean-up of hydrocarbon spills from machinery is done immediately, and contaminated soils disposed of to a permitted 
site.  

 Design stormwater management facilities to comply with regulation GN 704 so that clean water is diverted away from the 
mining operations to the water resources.  

 All stormwater management facilities must be designed to comply with regulation IWWMP so that clean and dirty water are 
separated and clean water is diverted away from the mining operations to the water resources, 

 Ensure stormwater management around the waste stockpile and topsoil stockpile are maintained so that contaminated water 
with high sediment loads does not enter the downstream water resources and passes through adequately designed sediment 
traps,  

 Chemical storage areas must be according to best practice and in well bunded areas,  

 Oil and grease traps must be constructed and maintained in the plant area, and collected hydrocarbons must be stored and 
disposed of according to best practice and any relevant legislation, 

 Hydrocarbon spills must be cleaned as soon as possible after an incident and hazardous material disposed of in accordance 
with the conditions of a waste management licence,  

 The sewage treatment plant, which may comprise a conservancy tank, must be inspected and emptied as required. The tanker 
must be emptied at a licensed sewage works. Should the mine include a package sewage plant, then the plant must be 
operated and maintained as per the operational specifications and relevant water use license in respect of effluent disposal,   

 Sewage spills that may occur when the tanker empties the conservancy tank must be cleaned up immediately, 

 Adequate housekeeping in change-house and wash-bays must be ensured to minimise blockages and overflows, and 

 A surface water monitoring programme that will be an early earning system for pollution from the mine, and will show trends 
over time, must be put in place. 

 Maintain a 0.8 m minimum freeboard. 

 Water samples should be taken for analyses as soon as it appears probable that there may be a spill event, especially during 
the rainy season when the dams are full, to get an understanding of the potential contaminants of concern; and 

 Maintain silt traps to limit silt entering the dam.  

Biodiversity 
 An alien invasive species control programme must be developed, or any existing AIS management programmes expanded, 

to include the active control of alien invasive species that may establish/spread as a result of proposed Project activities 

 Alien and invasive species management to be prioritised for the following alien and invasive species control areas: 

▪ -Areas where vegetation cover is disturbed. 

▪ -Areas where soils imported from external sources are applied. 

▪ -All rehabilitated areas. 

▪ -Areas within the development area that are already invaded by alien species. 

▪ -Road fringes. 

▪ -Overburden Stockpiles footprint 

▪ -New Pit footprint 

X EMPr Section 27.5 
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LIST OF 
STUDIES 
UNDERTAKEN 

RECOMMENDATIONS OF SPECIALIST REPORTS SPECIALIST RECOMMENDATIONS 
THAT HAVE BEEN INCLUDED IN 
THE EIA REPORT 
(Mark with an X where applicable) 

REFERENCE TO APPLICABLE 
SECTION OF REPORT WHERE 
SPECIALIST RECOMMENDATIONS 
HAVE BEEN INCLUDED. 

 Vegetation clearing should be restricted to the proposed infrastructure footprints only, with no clearing permitted outside of 
this area; 

 Maintain, as far as possible, natural habitat corridors and connectivity; 

 Movement across the Project area should be facilitated by providing suitably sized gaps in fencing and/or 
culverts/passageways under conveyors and roads for fauna. 

 The footprints to be cleared should be clearly demarcated prior to construction to prevent unnecessary clearing outside of 
this area; 

 The residual impact of loss of natural habitat areas is moderate; as such, additional conservation actions to address the loss 
of natural Vachellia thornveld habitat are recommended to compensate for the permanent loss of this habitat to the opencast 
footprint.  These may include the implementation of habitat conservation and management actions in adjoining areas of 
similar habitat, to improve its condition and maintain its ecological function throughout the lifetime of the project; any such 
interventions should also be effected through inclusion of the relevant areas as biodiversity conservation areas in the 
eventual closure plan for the site; 

 Use of water sprays during crushing activities (given that crushing is the largest contributor of emissions to the atmosphere 
from the proposed New Pit operations) and further, by creating a protective berm at the crushing area to serve as a barrier; 

 Use of water sprays at crushing and transfer points; 

 Wetting of exposed stockpiles to limit the dispersion of wind-blown dust and particulate emissions; 

 Avoid dust generating works during the most windy conditions; and  

 Frequent wetting of the access roads. 

 A grid survey of natural habitat patches within the proposed open pit footprint should be conducted during the wet/growing 
season prior to vegetation clearing to determine whether there are any flora species of conservation concern present, and 
mark them for translocation under permit and in consultation with the relevant permitting authority;  

 To prevent loss of flora of conservation concern such as Combretum imberbe, prior to any vegetation clearing, the 
construction footprints/corridors should be clearly marked with wooden pegs in the field, for relocation prior to site clearance, 
where feasible. 

 A suitable ex situ conservation plan for flora species of conservation concern should be developed under consultation with 
relevant authority. This is likely to include the relocation of plants (under permit) to an adjacent area of natural vegetation that 
is unlikely to be disturbed in the future;  

 No flora species of conservation concern should be disturbed without the necessary permit in place; and 

 No heavy vehicles should travel beyond the marked works zone. 

Heritage 
 Should any previously unknown or invisible sites, features or material be uncovered during any development actions then an 

expert should be contacted to investigate and provide recommendations on the way forward. 
X EMPr Section 27.5 

Blasting 
 To prevent the damage to houses or infrastructure not owned by the mine, upset people and occupants of houses, the 

following mitigation actions are to be applied: 

▪ Specific blast design and planning to be considered, use of specialist to assist with drilling and blasting mitigation 

▪ - Possible relocation 

▪ - Possible purchase. 

 

X EMPr Section 27.5 
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LIST OF 
STUDIES 
UNDERTAKEN 

RECOMMENDATIONS OF SPECIALIST REPORTS SPECIALIST RECOMMENDATIONS 
THAT HAVE BEEN INCLUDED IN 
THE EIA REPORT 
(Mark with an X where applicable) 

REFERENCE TO APPLICABLE 
SECTION OF REPORT WHERE 
SPECIALIST RECOMMENDATIONS 
HAVE BEEN INCLUDED. 

 Recommended ground vibrations and air blasts 

Structure Description Ground Vibration Limit (mm/s) Air Blast Limit (dBL) 

National Roads/Tar Roads: 150 N/A 

Electrical Lines: 75 N/A 

Railway: 150 N/A 

Transformers 25 N/A 

Water Wells 50 N/A 

Telecoms Tower 50 134 

General Houses of proper construction USBM Criteria or 25 mm/s 
Shall not exceed 134dB at point of 

concern but 120 dB preferred Houses of lesser proper construction 12.5 

Rural building – Mud houses 6 

 Do not blast in fog or in the dark. Refrain from blasting when wind is blowing strongly in the direction of an outside receptor. 
Do not blast with low overcast clouds. These ‘do nots’ stem from the influence that weather has on air blast. 

 Evacuation within exclusion zones before blasting. 

Social 
 Where possible, skilled and unskilled labour must be sourced locally 

 Local recruitment must take place through the tribal recruitment office and with the knowledge of mutually agreed community 
structures and recruitment channels / mechanisms 

 Sub-contractors must sign a compliance agreement with regards to local employment 

 Sub-contractors must submit labour returns to verify local recruitment where possible 

 'Local entrepreneurs and previously disadvantaged contractors must be provided preferential opportunities to tender for 
contracts 

 Continuous air quality and dust monitoring must be undertaken. Results should be shared with the appropriate community 
structures and adjacent landowners and occupants. Air quality management and dust avoidance and suppression activities 
must be implemented diligently, and the results communicated to the affected stakeholders using the existing communication 
structures.   

 Least intrusive blasting practices should be implemented. Notification should also be provided before blasting activities 
commence. The relocation process will have a beneficial impact on this aspect, as households will be relocated at the 
appropriate times. 

 Stakeholders must be informed of any changes regarding the relocation process. This information needs to be shared as 
soon as possible. Not sharing may lead to rumours and related social mobilisation. 

X EMPr Section 27.5 
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19.0 ENVIRONMENTAL IMPACT STATEMENT 
The following key potential impacts were identified and assessed. 

19.1 Air quality  
 The highest predicted offsite 24-hour PM10 concentration is non-compliant with the daily standard of 

75 μg/m3, with a 24-hour concentration of 150 μg/m2 recorded north of the proposed New Pit. However, 
the maximum predicted annual average concentration remains compliant with the annual standard. 

 Exceedances of the 24-hour (P99) standard are predicted at three sensitive receptor locations, namely 
Residential area 4 (143.8 μg/m3), Residential area 8 (125.8 μg/m3) and Platinum Union Hospital 
(99.9 μg/m3). Modelled results are indicative of the close proximity of these receptors in relation to the 
mining pit. In terms of source contribution, crushing activities are deemed the largest source of emission. 

 The highest predicted offsite 24-hour PM2.5 concentration is non-compliant with the daily standard of 40 
µg/m3, with a 24-hour concentration of 63 µg/m3 recorded north of the proposed New Pit. The maximum 
predicted annual average concentration remains compliant with the annual standard.   

 Exceedances of the 24-hour (P99) standard are predicted at three sensitive receptor locations, namely 
Residential area 4 (60.0 µg/m3), Residential area 8 (55.0 µg/m3) and Platinum Union Hospital (40.5 µg/m3). 
Modelled results are indicative of the close proximity of these receptors in relation to the mining pit. 

 The cumulative impacts show the following: 

▪ Cumulative PM10 concentration exceed the 24-hour daily standard at sensitive receptors with the 
exception of Mmantserre, Sefikile, Kraalhoek and Ga-Ramodisi;  

▪ Exceedances of the annual standard occurred at Residential area 4 and Residential area 8, however 
cumulative annual concentrations fall below the annual average standard at all remaining receptors; 

▪ It is noted that background concentrations are already high, causing elevated cumulative 
concentrations. Existing sources of emissions at SBPM includes; stack emissions, vehicle entrainment 
on paved road and unpaved roads, vehicle tailpipe emissions, crushing, material handlings and wind 
erosion over exposed surfaces; and  

▪ Average contribution of predicted concentrations to cumulative concentration is 33% for the 24-hour 
PM10 and 19% for the annual concentration.  

 The overall impact of air quality on sensitive residential receptors after mitigation measures have been 
implemented is anticipated to be MODERATE. 

19.2 Noise 
 Predicted day-time noise levels are expected to increase by 6.3 dB(A) to 22.2 dB(A) at SR3, SR4 and SR5 

receptors due to the proposed New Pit operations.  

 Such increases will result in “little to medium” (at SR3 and SR4) and “very strong” (at SR5) community 
responses. Sporadic complaints are likely to arise at SR3 and SR4 whilst complaints are likely to be more 
robust at SR5.  

 Furthermore, only the increase at SR3 is below the 7 dB(A) threshold for annoyance as per the South 
African Noise Control Regulations. Such increases are expected given the proximity of receptor SR3, SR4 
and SR5 in relation to the proposed New Pit. It is therefore recommended that, along with the proposed 
mitigation measures, SR5 (i.e. including the entire community in this vicinity) be relocated, or the buffer of 
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100 m be increased (to approximately 500 m beyond the proposed New Pit), to reduce the noise impacts 
within acceptable limits. 

 The overall impact on noise on sensitive residential receptors after mitigation measures have been 
implemented is anticipated to be MODERATE. 

19.3 Groundwater 
 The average simulated mine inflows for the full development of the pit is around 95 m3/d.  

 The extent of drawdown is elongated along the open pit and is limited to approximately 200 m. 

 Potential seepage plume from the temporary stockpiles and waste rock will be intersected in the pit and is 
managed as part of the dirty (process) water of the mine. As a result, no significant plume development is 
expected and therefore not simulated. 

 The overall impact on groundwater after mitigation measures have been implemented is anticipated to be 
MODERATE. 

19.4 Surface Water 
 The stormwater design will be such that clean water will be diverted around the site to the tributaries, and 

it is likely that there will be increased flows because of the hardened surface. 

 The water balance requirements are for 224m3/d which is not a significant volume and can be managed 
within the pit and used for dust suppression. 

 The New Pit opencast workings are located outside the extents of the 1:50 and 1:100-year floodlines  

 It is noted that the limits of the IWUL were exceeded regarding the calcium, magnesium, sodium, total 
alkalinity, chloride, sulphate, nitrate (UMSW01 & UMSW26), ammonium (UMSW04) and manganese 
(UMSW26) 

 It is noted that very high nitrate concentration was recorded at specific sites such as UMSW01 and 
UMSW26 

 The overall impact on surface water after mitigation measures have been implemented is anticipated to be 
LOW. 

19.5 Biodiversity 
 According to the SAPAD (2021), the study area and the broader SBPM property is located within the 

Rustenburg Platinum Mine (Union Section) Private Nature Reserve (PNR). Many of these old PNR 
encompass game camps and as such do not necessarily constitute habitat in good ecological condition; 
they are often highly disturbed due to game stocking density and the presence of feeding and watering 
stations. 

 Approximately 17 ha of Vachellia thornveld will be lost to the Project footprint 

 One flora species (Combretum imberbe) of national conservation concern was recorded within the 
transformed/disturbed habitat in the study area. 

 Waterbuck (K. ellipsiprymnus), which is considered provincially protected, was one of the faunal SoC that 
was confirmed on site during the current study  

 Approximately 42% of the flora species recorded on site are alien invasive species, inferring that the study 
area is heavily infested. 
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 The overall impact on biodiversity after mitigation measures have been implemented is anticipated to be 
LOW. 

19.6 Palaeontology 
 SAHRIS palaeo-sensitivity map indicated insignificant to zero sensitivity. 

19.7 Heritage 
 A heritage impact assessment was not conducted as the desktop and field work did not identify any objects 

or structures of heritage significance. 

19.8 Blasting  
 The nearest infrastructure to the pit is the office building (Tag 383) which is 8m away that will be affected 

by ground vibration. office building (Tag 383) which is 38m away. The structure will experience ground 
vibration levels that are intolerable.   

 The nearest settlement (building/structure) (Tag 383) that will be affected by air blast is located 8 m from 
the opencast pit area. 

 The absolute minimum unsafe zone for fly rock is 159 m. 

 The overall impact on blasting vibrations, air blast and fly rock impacts to POIs after mitigation measures 
have been implemented is anticipated to be LOW. 

19.9 Socio-economic 
 Positive impacts: Increased economic revenue and local employment opportunities 

 Negative impacts: Perception on additional employment opportunities, insufficient consultation with the 
community with regards to relocation, nuisance impacts such as air quality, noise and vibrations. 

No fatal flaws were identified during the impact assessment and all specialists agreed that the development 
should proceed provided that the mitigation measures stipulated in the EMPr are implemented. Monitoring of 
the impacts should be conducted to determine if any corrective actions are required. 

19.10 Final site maps 
See Figure 7, for the final layout of the SBPM New Pit. 

20.0 ASPECTS FOR INCLUSION AS CONDITIONS OF AUTHORISATION 
20.1 General Conditions 
SBPM must:  

 Implement all aspects of the EMPr in Section 27.5 of this document; 

 Comply with all relevant legislation at all times; 

 Undertake annual internal auditing of environmental performance and annual reporting to the DMRE; and  

 Undertake biennial external auditing of environmental performance and provide the DMRE with a copy of 
the audit report. 

20.2 Site Specific Conditions 
The following conditions must be complied with as per the EA: 
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 An air quality buffer zone of 100 meters from the New Pit is sufficient in minimising emissions on receptors. 
Receptors within this buffer zone to be relocated; 

 A maximum speed of 40-60 km/h should be set on all roads to reduce dust and noise impacts; 

 Handle all excess water as part of the operational phase Pit water balance; 

 Monitoring of pollution plume migration by monitoring groundwater quality; 

 Waste rock stockpiles must be within the draw down/cone of depression of the New Pit to ensure seepage 
reports to the pit where continuous pumping of the water should be maintained.  Stormwater management 
system for collection of contaminated runoff from the waste rock stockpiles to the PCD's; 

 Locate all stockpiles, laydown areas and construction infrastructure outside a minimum buffer distance of 
46 m from the edge of delineated wetland; 

 Minimise topsoil stockpile height to less than 5 m to reduce erosion potential; 

 Implement habitat conservation and management actions in adjoining areas of similar habitat to address 
the loss of natural Vachellia thornveld habitat; A grid survey of natural habitat patches within the proposed 
open pit footprint should be conducted during the wet/growing season prior to vegetation clearing to 
determine whether there are any flora species of conservation concern present, and mark them for 
translocation under permit and in consultation with the relevant permitting authority; 

 Recommended ground vibrations and air blasts: 

Structure Description Ground Vibration Limit (mm/s) Air Blast Limit (dBL) 

National Roads/Tar Roads: 150 N/A 

Electrical Lines: 75 N/A 

Railway: 150 N/A 

Transformers 25 N/A 

Water Wells 50 N/A 

Telecoms Tower 50 134 

General Houses of proper construction USBM Criteria or 25 mm/s 
Shall not exceed 134dB at point 
of concern but 120 dB preferred Houses of lesser proper construction 12.5 

Rural building – Mud houses 6 

 Stakeholders must be informed of any changes regarding the relocation process. This information needs 
to be shared as soon as possible. 

 Vegetation clearing must be limited to the approved footprint of the proposed development. 

 Search and rescue plan for the identified Species of Conservation Concern (SCC) must be developed 
and submitted for approval. 

 Permits from relevant authorities must be obtained for the removal and translocation of the nationally or 
provincially protected species. 

 Alien Invasive Plant (AIP) species Management and Control Plan must be designed and implemented to 
prevent further loss of floral habitat and diversity as AIPs displace native species. 
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21.0 DESCRIPTION OF ANY ASSUMPTIONS, UNCERTAINTIES, AND 
GAPS IN KNOWLEDGE 

21.1 Air Quality  
The following assumptions have been made for the assessment: 

 Data input for the emissions inventory and dispersion model is based on the information provided by the 
Client. It is assumed that this information provided is accurate and complete at the time of modelling;  

 Site specific meteorological data was used in the modelling assessment, which is assumed to be 
representative of conditions at the site; 

 Normal operating hours from 6:00 to 18:00, Monday to Saturday, as confirmed by SBPM; 

 Highest average monthly tonnage was used in calculation to represent worst case scenario (year 2024), 
data provided by SBPM; 

 300 holes drilled per month, as confirmed by SBPM; 

 Blasting activity will take place once weekly, as confirmed by SBPM; 

 In the absence of data regarding the moisture content of the material, use was made of the NPI emission 
estimation for materials other than coal; 

 In the absence of data regarding fine material and moisture content of disturbed areas, use was made of 
the US EPA AP 42 Industrial Wind Erosion emission factor for wind erosion over exposed areas; 

 Particulate matter emission factor ratios were applied based on the US EPA AP-42 Appendix B.2: 
Generalised particle size distribution for the following activities; 

▪ PM10 is 50% of TSP, while PM2.5 is 3% for drilling; 

▪ PM10 is 52% of TSP, while PM2.5 is 3% for blasting; 

▪ PM10 is 50% of TSP, while PM2.5 is 15% for crushing; and 

▪ PM10 is 50% of TSP, while PM2.5 is 7.5% of TSP for wind erosion. 

 In the absence of data regarding the moisture content of the material, use was made of the NPI emission 
estimation for materials other than coal Final product was indicated to have a moisture content of 2%; 

▪ As per NPI recommendations, the following control efficiencies were applied 

▪ 50% control efficiency utilising water sprays during primary crushing activities; 

▪ 70% control efficiency utilising water sprays over during offloading of materials; and 

▪ 50% control efficiency utilising water sprays over exposed areas. 

21.2 Noise 
For the Environmental Acoustic Impact Assessment, various assumptions were made and limitations 
experienced that may impact on the results obtained. These include: 

 The information provided regarding the proposed operational activities is assumed to be representative of 
what will occur in reality;  

 The operational phase is expected to endure during day-time hours only (from approximately 06:00 to 
18:00; 
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 A large portion of the proposed New Pit is covered by infrastructure or land that has been previously mined 
and rehabilitated, and as such no specific construction phase activities are necessary for the project.; and 

 The activities that occur after the ore has been transported to the plant is outside the scope of this 
assessment and as such has not been included in this assessment.  

21.3 Surface Water 
 An existing stormwater management plan was compiled by SRK for the SBPM complex in 2014. The report 

detailed the framework for the mine closure plan which is to maintain the status quo of the Mortimer Spruit 
as a stormwater channel and the Barbers Return Dam as the water containment facility with the Game 
Flood storage Dam for containment of any overflows for the life of mine (SRK, 2014). 

 The water management infrastructure and facilities at the Decline 4B area detailed in the SWMP, which is 
in proximity with the New Pit, will be assumed to be mirrored for the proposed New Pit mining activities.  
This includes the recommended upgrading of existing channels and construction of new stormwater 
channels to divert clean and dirty water as well as the 1:50 year flood stormwater canals that divert water 
that would naturally run to polluted areas (SRK, 2014). It is noted that there is limited diversion of clean 
water to the Game Dam but most runoff is contained in the Barbers return water dam (SRK, 2014).  

 Dust Suppression 

▪ It was assumed that water collected from the lowest point of the New Pit will be used for dust 
suppression. 

▪ During rainy periods when dust suppression is not required, water will be collected within the sump 
within the mine workings and transferred to the existing stormwater control dam when required. 

 Runoff from clean catchment draining towards the mining areas will be diverted around the mining, 
minimising clean runoff into the New Pit. 

21.4 Wetlands 
 A Soil Munsell Colour Chart was used to determine the soil matrix colour of the soil sampled. However, it 

is important to note that the recording of the colours using the soil chart is highly subjective and varies 
significantly depending on soil moisture and the prevailing light conditions. In this case, all the soils 
sampled were dry and sampling was undertaken in sunny conditions.  

 Soil wetness indicators (i.e. soil mottles, grey soil matrix), which in practice are primary indicators of 
hydromorphic soils, are not seasonally dependent (wetness indicators are retained in the soil for many 
years) and therefore seasonality has no influence on the delineation of wetland areas. 

 All vegetation information recorded was based on the onsite visual observations of the author and no 
formal vegetation sampling was undertaken. Furthermore, only dominant and noteworthy plant species 
were recorded. Thus, the vegetation information provided has limitations for true botanical applications.  

 Seasonality can also influence the species of flora encountered at the site, with the flowering time of many 
species often posing a challenge in species identification.  Since the wetland vegetation in the study area 
was found to be largely secondary/degraded with low native plant diversity, seasonality would not be as 
significant a limitation when compared with a vegetation community that is largely natural or high in native 
plant diversity.  

 The realistic good mitigation scenario impact assessment assumes that all the mitigation measures 
recommended will be adhered to.  
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 The significance of the impacts was only assessed in terms of impacts to wetland ecosystem services that 
contribute to water resource management and wetland biodiversity related to ecosystems, communities 
and habitats only. The significance of the impacts in terms of species conservation, disaster risk 
management and sustaining human livelihoods was not assessed. 

The following assumptions apply to the impact and risk assessments: 

 The realistic good mitigation scenario assumes that all the planning and design measures recommended 
will be adhered to. If any of the recommended mitigation measures provided cannot be adhered to, the 
impact and risk assessments will need to be revised.  

21.5 Biodiversity 
 Field work was conducted over a one-day period in mid-November. Although the first summer rains had 

fallen prior to the field visit, it was noted that the herbaceous layer (grasses and herbs) had not fully 
responded to the improved growing conditions. It is thus possible that certain herbaceous taxa that are 
most readily visible or distinguishable when in leaf or flower, may have been overlooked during field visit; 
and  

 The delineation of habitat and mapping units was conducted using available Google Earth imagery. It is 
predicated on a subjective interpretation of aerial imagery and extrapolation of observations made during 
the field visit, and is limited by, inter alia, the spatial and resolution accuracy of the imagery. 

21.6 Geochemistry 
 The short-term leach tests were carried out on fresh waste rock material which would normally result in 

low concentrations of constituents as the material would still be intact in comparison to a weathered waste 
rock material. Therefore, the results of the short-term leach may not be a true representation of long-term 
potential conditions and impacts.  

 The analyses were limited to only 3 rock types excluding the ore itself and therefore some of the 
conclusions and assumptions were made based on reviewed reports in addition to the analysis carried out 
in this study.  

 The assumption that the other lithologies would not be present or present in insignificant quantities in 
addition to the 3-waste rock analysed. 

 All the waste rock material will be used as backfilling material as per the recent design and not be of any 
excess for a potential waste rock dump. In a case where there will be a waste rock dump, screening results 
are available for a potential proposed area as per design 1 (a separate report would then need to be 
prepared to motivate this option) 

21.7 Blasting and Vibrations 
 The project is a New Opencast Pit Project with no drilling and blasting operations currently active. 

 The anticipated levels of influence estimated in this report are calculated using standard accepted 
methodology according to international and local regulations.  

 The assumption is made that the predictions are a good estimate with significant safety factors to ensure 
that expected levels are based on worst case scenarios. These will have to be confirmed with actual 
measurements once the operation is active.  

 Blast Management & Consulting was provided with a standard blast design for the initial box-cut and the 
design basics for production blasts to follow. Information from these designs was used. Changes in the 
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blast designs going forward with the project will have influence on expected outcomes. This report is based 
on the designs provided. 

 The exact placement of the initial box-cut is not yet fixed and thus limited influence evaluation done. This 
box-cut is considered part of the construction phase.  

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

The current 4B opencast operation is coming to the end of its life at SBPM. In order to extend the opencast 
activities, SBPM propose to develop the New Pit project. This project will extend the life of opencast activities 
by another 7 years and provide sustained employment to the employees and contractors of this value chain.  

The project is planned on a 60ha footprint. An impact assessment was undertaken, supported by relevant 
specialist studies to determine the impact of the proposed infrastructure and mining development on the 
environment. These studies have not identified any fatal flaws associated with the proposed project. Neither 
has any critical factors been identified which would warrant the proposed activities not to proceed.  

The proposed New Pit Project will impact on the environment and therefore, mitigation, management and 
monitoring measures are required. 

All significant impacts have been identified and sufficient mitigation, management and monitoring measures 
have been prescribed, as follows: 

 Impacts rated as HIGH or MODERATE can be mitigated to MODERATE or LOW if the prescribed 
mitigation measures are implemented. The highest rated impacts are associated with noise and air quality. 
Impacts relating to these aspects are limited to certain sensitive receptors which will be demolished or 
relocated. 

Not granting this authorisation will result in the benefits of the project to SBPM and to current employees, as 
described in Section 6.0, not being realised. 

Accordingly, it is the opinion of the environmental assessment practitioner that the application for EA to enable 
SBPM to undertake the activities described in this BA/EMPr should be granted, on the premise that: 

 The project details in Section 3.0 remain unchanged; and 

 The commitments in this BA/EMPr are implemented, adhered to and audited. 

23.0 PERIOD FOR WHICH THE ENVIRONMENTAL AUTHORISATION IS 
REQUIRED 

The mining operation is expected to continue for about 7 years and it is requested that this authorisation remain 
in effect for at least 10 years to allow for rehabilitation activities to be undertaken. 

24.0 UNDERTAKING 
It is confirmed that the undertaking required to meet the requirements of this section is provided at the end of 
the EMPr and is applicable to both the BA Report and the EMPr Report. 

25.0 FINANCIAL PROVISION 
The scheduled closure costs for the New Pit project, as at December 2021, is calculated as R 120,081,716.00 
(inclusive of VAT). 
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This financial provision has been assessed and calculated as required in terms of the requirements of the 
National Environmental Management Act, No. 107 of 1998 (NEMA) General Notice Regulation (GNR) 1147 
“Regulations pertaining to the Financial Provision for Prospecting, Exploration, Mining or Production Operations” 
(GNR1147).  

The financial provision will be made available to the DMRE by SBPM in the form of a Centriq Insurance and 
Trust to ensure that adequate rehabilitation will be undertaken following the LoM for the proposed Project.  The 
financial provision was calculated according to Regulation 6 of the Financial Provision Regulations (2015) which 
prescribe the minimum content requirements. 

25.1 Explain how the financial provision amount was derived. 
25.1.1 General costing assumptions 
 The unit rates are third-party contractors’ rates. The March 2021 base rates were applied and reflected as 

at November 2021 

 The closure costs for the site could comprise several cost components. This report only addresses the 
decommissioning and rehabilitation costs, equating to an outside (third party) contractor establishing on-
site and conducting the outstanding rehabilitation-related work 

 Based on the above, dedicated contractors would be commissioned to conduct the demolition and 
rehabilitation work on the site. This would inter alia require establishment costs for the contractors and 
hence, the allowance for preliminary and general (P&Gs) in the cost estimate 

 No allowance was made to offset the salvage value of the scrap materials (in this case only dewatering 
pipelines) against the demolition costs 

 Allowance has been made for third party contractors and consultants to conduct compliance monitoring 
and the required care and maintenance work following the rehabilitation of outstanding items 

 The closure costs were only computed for the scheduled closure situation for the New Pit. The mine-wide 
unscheduled closure costs will be updated as part of a separate contract in 2022 

25.1.2 Infrastructure  
 No infrastructure will be developed in support of mining at the New Pit. It is assumed that if equipment / 

infrastructure is utilised (e.g., crushers), that these would be mobile and utilised elsewhere on the mine 
site following cessation of mining at New Pit 

 Costs associated with the removal of infrastructure that falls within the mine path and overburden footprint 
will be included within the mine’s operational budget 

 The pump utilised for pit dewatering will be removed and utilised elsewhere on site, thus not requiring a 
closure allowance 

 The pipeline waste will be transported to an existing scrapyard on the mine site 

 No access tar roads requiring rehabilitation will be associated to the New Pit expansion project 

 It is assumed that the footprint for the relocated infrastructure will be the same as the current infrastructure 
lying within this proposed pit delineation; however, the relocation costs are assumed for the operational 
budget and will not be directly associated to the New Pit project 
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25.1.3 Open pit  
 It is assumed that the pit will be concurrently rehabilitated, hence closure costs allowance has only been 

made to rehabilitate one final void at the time of scheduled closure as per the pit outline provided 

 The mass earth works volumes for the rehabilitation of the remaining void were derived from the New Pit 
production schedule, and calculations done by the client (SBPM, 2022). Excess waste rock volume of 1 
655 968 m3 to fill post mining void of 1 333 695 m3, assuming gradual compaction and settling following 
initial bulking of waste rock material 

 SBPM has not specified the equipment to be used to conduct material movement for backfilling of the final 
void and their percentage split. Golder has assumed the following:  

▪ Drill and blast (throw-blast) the highwall into the final void 
▪ Backfill via truck and shovel 

▪ Final shaping and polishing of the highwall blast material utilising dozers 

 It has been assumed that the truck and shovel distance from the backfilling material to the final void is 
1 km 

 Topsoil placement has been assumed to a depth of 300 mm over the backfilled and shaped areas, followed 
be ripping and the establishment of vegetation; however, this cover thickness will need to be updated with 
the outcomes of a more detailed materials balance exercise and topsoil management planning, as it is 
understood that the current New Pit production schedule documents an available topsoil volume (66 112 
m3) that would only allow for a cover of 125 mm over the open pit only, with no additional cover material 
available the overburden dumps 

 As mentioned in the closure scenario, it is assumed that there will be no operational rehabilitation backlogs 
present at scheduled closure, and that the rehabilitation performance of the rehabilitated open pits will 
have been monitored during operations and that adequate care and maintenance would be conducted 
throughout operations so that no additional soil amendment or corrective action would be required at 
scheduled closure to support a viable next land use. No allowances have been made for the 
implementation of the next land uses as it is assumed that it will be conducted by third parties 

25.1.4 Overburden dumps 
 The overburden dump material will be utilised as backfill for the open pit final void, with only the disturbed 

footprint areas requiring rehabilitation 

 The overburden dump will have a surface footprint of approximately 17.98 ha. The rock material from the 
dump will be moved by truck and shovel as described above to backfill the remaining void, leaving only 
the footprint area requiring rehabilitation at project closure 

 Any possible remaining remnant waste rock will be transported to the pit 

 Rip the footprint to alleviate compaction 

 Ideally, the footprint is to be covered with a minimum 300 mm growth medium and the establishment of 
vegetation; however, due to the potential lack of available cover material, an alternative rehabilitation 
method has been costed (establishment of pockets of woody species which would not require a full draped 
cover) 

25.1.5 Stockpiles 
 The topsoil stockpiles will be run down during the operational phase and final rehabilitation, with only the 

footprints requiring rehabilitation 
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 It is assumed that these stockpiles would have a volume of 66 112 m3, developed at a height of 
approximately 3 m over an area of 3 ha 

25.1.6 Water management / treatment 
 An allowance for the reinstatement of drainage lines over the rehabilitated areas (open pit final void and 

stockpile footprints) has been included 

 If required, further water management and treatment for the entire SBPM mine site will continue post-
closure for an agreed upon period as reflected in the final closure plan. Based on the latest reporting 
(Delta H , 2019), it is assumed that the facilities associated with the New Pit will not pose a threat due to 
acid generation or the leaching of metals or salts of concern 

25.2 Confirm that this amount can be provided for from operating 
expenditure. 

SBPM confirmed that the financial provision detailed on Section 28 above will be provided by a combination of 
a Centric insurance and trust accounts as part of its overall mine provision for the rehabilitation of mining 
disturbed areas. 

26.0 COMPLIANCE WITH THE PROVISIONS OF SECTIONS 24(4) (A) 
AND (B) READ WITH SECTION 24 (3) (A) AND (7) OF THE 
NATIONAL ENVIRONMENTAL MANAGEMENT ACT (ACT 107 OF 
1998) 

The impact on socio-economic conditions of any directly affected person has been addressed in Section 17.11. 

Impacts on any national estate referred to in Section 3(3) of the National Heritage Resources Act has been 
addressed in Section 9.12. and Section 9.13. 

The land commissioner has been contacted to verify the status of land claims for the properties involved. There 
were land claims that were submitted for the properties, but the land claims were dismissed (APPENDIX D). 
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ENVIRONMENTAL MANAGEMENT PROGRAMME REPORT 
27.0 ENVIRONMENTAL MANAGEMENT PROGRAMME 
27.1 Details of Environmental Assessment Practitioner 
The required details have been supplied in Section 2.2 of this report. 

27.2 Description of the Aspects of the Activity 
See Section 3.0 of this document. 

27.3 Composite Map 
The locality map for SBPM Mine can be seen in Figure 2. The mine boundary area in relation to the 
environmentally sensitive areas is indicated in Figure 45 and final layout plan indicated in Figure 7. 

27.4 Description of Impact management objectives including 
management statements 

By committing to the implementation of the management measures described in the EMPr and the conditions 
stipulated in the EA and the Water Use Licence, SBPM intends to ensure that the local environmental quality 
are not be adversely affected by the construction, operation and decommissioning of the proposed mine and 
that the positive impacts will be enhanced as far as practicable. 

27.4.1 Determination of closure objectives 
The overarching closure vision proposed for SBPM, as adopted in the 2020 closure plan, is as follows (SRK 
Consulting, 2021): 

The above closure vision will be used to guide future conceptualisation of appropriate closure objectives and 
associated closure measures for the New Pit project and the total SBPM mining operation towards ensuring 
that the closure planning is practical, achievable, and implementable. 

27.4.2 Volumes and rate of water use required for the operations 
No volume of water is required additionally for the operation. 

27.4.3 Has a water use licence been applied for? 
SBPM operates under the following WUL: 

 WUL: Licence No. 03/A24D/ABCGIJ/18929, File: 16/2/7/A240/C5 dated 16 January 2018 (Integrated 
WUL); 

A water use licence amendment will be undertaken by the mine for activities that are in proximity to 
watercourses. 

27.5 Impacts to be mitigated in their respective phases with 
management outcomes and actions. 

The impacts were presented in Section 17.12 and the mitigation measures associated are presented below.
  

To progressively re-instate an area that is safe, stable, and non-polluting with the final landform 
not adversely affecting water resources. 
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27.5.1 Construction Phase   
The predicted impacts, recommended mitigation measures and expected outcomes are dealt with in 
Section 17.12 and Table 78. 

27.5.2 Operational Phase 
The predicted impacts, recommended mitigation measures and expected outcomes associated with this phase 
are dealt with in Section 17.12 and Table 79. 

27.5.3 Closure Phase 
The predicted impacts, recommended mitigation measures and expected outcomes associated with this phase 
are dealt with in Section 17.12 and Table 80. 
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Table 78: Construction Phase 
EM
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 R
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Detailed Mitigation Measures 

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control 
through management 
and monitoring; 
Remedy through 
rehabilitation 

Time period for 
implementation (time 
period when the measures 
in the environmental 
management programme 
must be implemented 
Measures must be 
implemented when 
required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with 
Standards  
(A description of how each of 
the recommendations made, 
will comply with any 
prescribed environmental 
management standards or 
practices that have been 
identified by Competent 
Authorities)  

Responsible person 

Social             

1,1 

Where possible, skilled and unskilled labour 
must be sourced locally 
Local recruitment must take place through the 
tribal recruitment office and with the knowledge 
of mutually agreed community structures and 
recruitment channels / mechanisms 
Sub-contractors must sign a compliance 
agreement with regards to local employment 
Sub-contractors must submit labour returns to 
verify local recruitment where possible 

Control through 
management When required  Guidelines as 

outlined in SLP 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

Stakeholder Manger, 
Human Resources, 
SBPM ECO, Appointed 
Contractors 

1,2 
Local entrepreneurs and previously 
disadvantaged contractors must be provided 
preferential opportunities to tender for contracts 

Control through 
management When required  Guidelines as 

outlined in SLP 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

Stakeholder Manger, 
SBPM ECO, Appointed 
Contractors 

1,3 

Continuous air quality and dust monitoring must 
be undertaken. Results should be shared with 
the appropriate community structures and 
adjacent landowners and occupants. Air quality 
management and dust avoidance and 
suppression activities must be implemented 
diligently, and the results communicated to the 
affected stakeholders using the existing 
communication structures.   

Control through 
management When required  

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

1,4 

Least intrusive blasting practices should be 
implemented. Notification should also be 
provided before blasting activities commence. 
The relocation process will have a beneficial 
impact on this aspect, as households will be 
relocated at the appropriate times. 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors, 
Drill and Blast 
Manager/Contractor 

1,5 

Stakeholders must be informed of any changes 
regarding the relocation process. This 
information needs to be shared as soon as 
possible. Not sharing may lead to rumours and 
related social mobilisation.  

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

Stakeholder Manger, 
SBPM ECO, Appointed 
Contractors 

Noise             

2,1 

Earth screening berms at least three metres 
high in the vicinity towards the residential areas 
located north of the New Pit; 
Using the smallest/quietest equipment for the 
particular purpose;  
It is recommended that a maximum speed of 
40-60 km/h should be set on all roads. 

Control through 
management Construction phase 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

2,1 

Earth screening berms at least three metres 
high in the vicinity towards the residential areas 
located north of the New Pit; 
Using the smallest/quietest equipment for the 
particular purpose;  
It is recommended that a maximum speed of 
40-60 km/h should be set on all roads. 

Control through 
management Construction phase 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Blasting             

3,1 

To prevent the damage to houses or 
infrastructure not owned by the mine, upset 
people and 
occupants of houses, the following mitigation 
actions are to be applied: 
- Specific blast design and planning to be 
considered, use of specialist to assist with 
drilling 
and blasting mitigation 
- Possible relocation 
- Possible purchase. 

Control through 
management When required 

▪National 
Environmental 
Management Act, 
1998 (Act No. 107 
of 1998) (NEMA) ▪ 
Mine Health and 
Safety Act, 1996 
(Act No. 29 of 
1996) ▪ 
Mineral and 
Petroleum 
Resources 
Development Act, 
2002 (Act No. 28 of 
2002) (MPRDA) ▪ 
Explosives Act, 
2003 (Act No. 15 of 
2003) 

With the recommended 
measures in place, 
compliance with the ambient 
standards and guidelines can 
be achieved 

Drill and Blast 
Manager/Contractor 

Control through 
management When required 

With the recommended 
measures in place, 
compliance with the ambient 
standards and guidelines can 
be achieved 

Drill and Blast 
Manager/Contractor 

Control through 
management When required 

With the recommended 
measures in place, 
compliance with the ambient 
standards and guidelines can 
be achieved 

Drill and Blast 
Manager/Contractor 

3,2 

To prevent the damage to houses or 
infrastructure not owned by the mine, upset 
people and 
occupants of houses, the following mitigation 
actions are to be applied: 
- Specific blast design and planning to be 
considered, use of specialist to assist with 
drilling 
and blasting mitigation 
- Possible relocation 
- Possible purchase. 

Remedy When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 

Control through 
management When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 

3,3 

To prevent the damage to informalhouses or 
infrastructure not owned by the mine, upset 
peopleand occupants of houses, the following 
mitigation actions are to be applied:- Specific 
blast design and planning to be considered,use 
of specialist to assist with drilling and 
blastingmitigation- Evacuation within exclusion 

Control through 
management When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 

Remedy When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 
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Detailed Mitigation Measures 

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control 
through management 
and monitoring; 
Remedy through 
rehabilitation 

Time period for 
implementation (time 
period when the measures 
in the environmental 
management programme 
must be implemented 
Measures must be 
implemented when 
required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with 
Standards  
(A description of how each of 
the recommendations made, 
will comply with any 
prescribed environmental 
management standards or 
practices that have been 
identified by Competent 
Authorities)  

Responsible person 

zone before blasting.- Possible 
relocation/purchase Control through 

management When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 

Geochemical             

3,1 
Prevent the accumulation of excess water in 
open voids by pumping excess water from pit to 
the Pollution Control Dams.  

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

3,2 

Avoid leaks and spillages by maintaining mining 
vehicles and equipment. In case spills/leaks do 
occur, ensure they are cleared immediately, 
and contaminated soils disposed of following 
the Spill Prevention and Emergency Response 
Plan - Drip trace should be provided in heavy 
vehicle parking and maintenance areas.  

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

3,3 

Waste rock stockpiles must be within the draw 
down/cone of depression of the New Pit to 
ensure seepage reports to the pit where 
continuous pumping of the water should be 
maintained.  Stormwater management system 
for collection of contaminated runoff from the 
waste rock stockpiles to the PCD's. 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Air Quality             

4,1 

—Use of water sprays during construction 
activities, thereby limiting the dispersion of 
particulate emissions; 
—Continuous wetting of the access road during 
vehicle transport;  

Control through 
management When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Surface 
water             

5,1 

Avoid clearing during heavy rainfall periods 
(December, January, and February); try to do 
clearing during winter so that run-off will be 
limited. Minimize procedures on land clearance, 
soils handling and rehabilitation plan to be 
adhered to;  
Drainage channels and settling ponds (even 
temporary if needed in construction phase) 
must be developed, and direct runoff away from 
cleared areas, but not into streams or rivers. 
Rehabilitate all sediment deposited from 
erosion events needs to be placed on the 
topsoil stockpile(s). 

Control through 
management When required  

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

5,2 

Minimize Topsoil and subsoil stockpiles must 
be vegetated once the final stockpiles are 
constructed; 
Ripping, replacing soils and revegetating closed 
areas such as access roads and lay down 
areas following completion of construction 
works;  
Minimise stockpile height to <3 m.  
Re-use stockpiled soil within as short a period 
as possible (within 3-5 years). Rehabilitate 
Implement concurrent rehabilitation measures 
for soils and protect soil stockpiles from erosion 
by utilising soils erosion procedures. 

Control through 
management When required  

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

5,3 

Provide adequate stormwater drainage based 
on climate, road width, surface material, 
compaction, and maintenance.  
Limit access road gradients to reduce runoff-
induced erosion. Clean up spillages 
immediately and dispose of contaminated 
materials to a permitted waste site.  

Control through 
management When required  

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

5,4 

Maintain vehicles and equipment. Do not drain 
directly to water resources, create drains that 
will ensure clean and dirty water are kept 
separate. 
Clean up spillages immediately and dispose of 
contaminated materials to a permitted waste 
site.  

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Biodiversity             

6,1 

Vegetation clearing should be restricted to the 
proposed Project footprints only, with no 
clearing permitted outside of these areas; and 
The footprints to be cleared should be clearly 
demarcated prior to construction to prevent 
unnecessary clearing outside of this area; 
The residual impact of loss of natural habitat 
areas is moderate; as such, additional 
conservation actions to address the loss of 
natural Vachellia thornveld habitat are 
recommended to compensate for the 
permanent loss of this habitat to the opencast 

Rehabilitation  When required 
Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 
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Detailed Mitigation Measures 

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control 
through management 
and monitoring; 
Remedy through 
rehabilitation 

Time period for 
implementation (time 
period when the measures 
in the environmental 
management programme 
must be implemented 
Measures must be 
implemented when 
required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with 
Standards  
(A description of how each of 
the recommendations made, 
will comply with any 
prescribed environmental 
management standards or 
practices that have been 
identified by Competent 
Authorities)  

Responsible person 

footprint.  These may include the 
implementation of habitat conservation and 
management actions in adjoining areas of 
similar habitat, to improve its condition and 
maintain its ecological function throughout the 
lifetime of the project; any such interventions 
should also be effected through inclusion of the 
relevant areas as biodiversity conservation 
areas in the eventual closure plan for the site; 
Use of water sprays during crushing activities 
(given that crushing is the largest contributor of 
emissions to the atmosphere from the proposed 
New Pit operations) and further, by creating a 
protective berm at the crushing area to serve as 
a barrier; 
Use of water sprays at crushing and transfer 
points; 
Wetting of exposed stockpiles to limit the 
dispersion of wind-blown dust and particulate 
emissions; 
Avoid dust generating works during the most 
windy conditions; and  
Frequent wetting of the access roads. 

6,2 

An alien invasive species control programme 
must be developed, or any existing AIS 
management programmes expanded, to 
include the active control of alien invasive 
species that may establish/spread as a result of 
proposed Project activities 
Alien and invasive species management to be 
prioritised for the following alien and invasive 
species control areas: 
Areas where vegetation cover is disturbed. 
Areas where soils imported from external 
sources are applied. 
All rehabilitated areas. 
Areas within the development area that are 
already invaded by alien species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

6,3 

¡ A grid survey of natural habitat patches within 
the proposed open pit footprint should be 
conducted during the wet/growing season prior 
to vegetation clearing to determine whether 
there are any flora species of conservation 
concern present, and mark them for 
translocation under permit and in consultation 
with the relevant permitting authority;  
To prevent loss of flora of conservation concern 
such as Combretum imberbe, prior to any 
vegetation clearing, the construction 
footprints/corridors should be clearly marked 
with wooden pegs in the field, for relocation 
prior to site clearance, where feasible. 
A suitable ex situ conservation plan for flora 
species of conservation concern should be 
developed under consultation with relevant 
authority. This is likely to include the relocation 
of plants (under permit) to an adjacent area of 
natural vegetation that is unlikely to be 
disturbed in the future;  
No flora species of conservation concern 
should be disturbed without the necessary 
permit in place; and 
No heavy vehicles should travel beyond the 
marked works zone. 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Wetlands             

7,1 
Vegetation clearing should be restricted to the 
proposed infrastructure footprints only, with no 
clearing permitted outside of this area; 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

7,2 

Installation of the sediment and solid waste 
trapping measures must be implemented during 
the construction and operational phases of the 
development (e.g. sediment fencing, litter traps 
or similar). 
Locate all stockpiles, laydown areas and 
construction infrastructure outside a minimum 
buffer distance of 46 m from the edge of 
delineated wetland.  

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 
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Detailed Mitigation Measures 

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control 
through management 
and monitoring; 
Remedy through 
rehabilitation 

Time period for 
implementation (time 
period when the measures 
in the environmental 
management programme 
must be implemented 
Measures must be 
implemented when 
required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with 
Standards  
(A description of how each of 
the recommendations made, 
will comply with any 
prescribed environmental 
management standards or 
practices that have been 
identified by Competent 
Authorities)  

Responsible person 

7,3 

Pollution prevention measures must be 
installed for the protection of the wetlands and 
drainage lines from contamination with 
hydrocarbons, sediments and other chemicals.  
Appropriate land use management of the 46 m 
buffer zone will be integral to minimise the 
likelihood of increase degradation of the W01 
throughout the construction and operational 
phase of the project. The following measures 
are recommended: 
Limit the amount of disturbance to the buffer 
zone by vehicles, foot traffic, or livestock. 
Manage alien plant encroachment through pro-
active monitoring and clearing of the buffer 
zone. 
Where bare areas of soil or erosion is observed 
within the buffer zone, particularly in the wet 
season, these areas should be stabilized and 
reseeded to prevent further damage to the 
wetland. 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

7,4 

An alien invasive species control programme 
must be developed, or any existing AIS 
management programmes expanded, to 
include the active control of alien invasive 
species that may establish/spread as a result of 
proposed Project activities 
Alien and invasive species management to be 
prioritised for the following alien and invasive 
species control areas: 
Areas where vegetation cover is disturbed. 
Areas where soils imported from external 
sources are applied. 
All rehabilitated areas. 
Areas within the development area that are 
already invaded by alien species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 
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Detailed Mitigation Measures  

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control 
through management 
and monitoring; 
Remedy through 
rehabilitation 

Time period for 
implementation (time 
period when the measures 
in the environmental 
management programme 
must be implemented 
Measures must be 
implemented when 
required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with Standards  
(A description of how each of 
the recommendations made, 
will comply with any 
prescribed environmental 
management standards or 
practices that have been 
identified by Competent 
Authorities)  

Responsible person 

Social             

8,1 

Earth screening berms at least three metres 
high in the vicinity towards the residential areas 
located north of the New Pit; 
A drop height policy should be implemented 
onsite to reduce the level of noise generation 
when handling materials. All equipment 
operators should be trained in the policy such 
that drop height reduction is implemented 
onsite; 
Using the smallest/quietest equipment for the 
particular purpose;  
It is recommended that a maximum speed of 40-
60 km/h should be set on all roads. 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

1,3 

Continuous air quality and dust monitoring must 
be undertaken. Results should be shared with 
the appropriate community structures and 
adjacent landowners and occupants. Air quality 
management and dust avoidance and 
suppression activities must be implemented 
diligently, and the results communicated to the 
affected stakeholders using the existing 
communication structures.   

Control through 
management When required  

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

1,4 

Least intrusive blasting practices should be 
implemented. Notification should also be 
provided before blasting activities commence. 
The relocation process will have a beneficial 
impact on this aspect, as households will be 
relocated at the appropriate times. 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Noise             

1,1 

Earth screening berms at least three metres 
high in the vicinity towards the residential areas 
located north of the New Pit; 
A drop height policy should be implemented 
onsite to reduce the level of noise generation 
when handling materials. All equipment 
operators should be trained in the policy such 
that drop height reduction is implemented 
onsite; 
Using the smallest/quietest equipment for the 
particular purpose;  
It is recommended that a maximum speed of 40-
60 km/h should be set on all roads. 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 
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Detailed Mitigation Measures  

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control 
through management 
and monitoring; 
Remedy through 
rehabilitation 

Time period for 
implementation (time 
period when the measures 
in the environmental 
management programme 
must be implemented 
Measures must be 
implemented when 
required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with Standards  
(A description of how each of 
the recommendations made, 
will comply with any 
prescribed environmental 
management standards or 
practices that have been 
identified by Competent 
Authorities)  

Responsible person 

8,2 

Relocation of receptors, if not possible, the 
buffer should be increased and mitigation 
measures should be adhered to as outlined in 
EMPr 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Air Quality             

9,1 

Buffer zone of 100 meters from the New Pit is 
sufficient in minimising emissions on receptors. 
It is recommended that these receptors be 
relocated. Should these receptors be unable to 
be relocated, it is recommended that the current 
buffer zone be extended to the SBPM mining 
rights boundary, as the current 100m buffer 
zone is insufficient in minimising impacts on 
surrounding receptors 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

9,2 

— Use of water sprays during crushing activities 
(given that crushing is the largest contributor of 
emissions to the atmosphere from the proposed 
New Pit operations) and further, by creating a 
protective berm at the crushing area to serve as 
a barrier;    
—Use of water sprays at crushing and transfer 
points; 
—Wetting of exposed stockpiles to limit the 
dispersion of wind- blown dust and particulate 
emissions; 
—Blasting should not occur after day-time 
hours; 
—Wind direction must be determined before 
blasting. Blasting should be prevented at times 
when the wind direction is towards the 
community and during high wind speed events;                                       
—Avoid dust generating works during the most 
windy conditions; and  
—Frequent wetting of the access roads. 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Blasting             

2,1 

To prevent the damage to houses or 
infrastructure not owned by the mine, upset 
people and 
occupants of houses, the following mitigation 
actions are to be applied: 
- Specific blast design and planning to be 
considered, use of specialist to assist with 
drilling 
and blasting mitigation 
- Possible relocation 
- Possible purchase. 

Control through 
management When required 

▪National 
Environmental 
Management Act, 
1998 (Act No. 107 
of 1998) (NEMA) ▪ 
Mine Health and 
Safety Act, 1996 
(Act No. 29 of 
1996) ▪ 
Mineral and 
Petroleum 
Resources 
Development Act, 
2002 (Act No. 28 of 
2002) (MPRDA) ▪ 
Explosives Act, 
2003 (Act No. 15 of 
2003) 

With the recommended 
measures in place, 
compliance with the ambient 
standards and guidelines can 
be achieved 

Drill and Blast 
Manager/Contractor 

Control through 
management When required 

With the recommended 
measures in place, 
compliance with the ambient 
standards and guidelines can 
be achieved 

Drill and Blast 
Manager/Contractor 

Control through 
management When required 

With the recommended 
measures in place, 
compliance with the ambient 
standards and guidelines can 
be achieved 

Drill and Blast 
Manager/Contractor 

2,2 

To prevent the damage to houses 
orinfrastructure not owned by the mine, upset 
people andoccupants of houses, the following 
mitigation actions are to be applied:- Specific 
blast design and planning to beconsidered, use 
of specialist to assist with drillingand blasting 
mitigation- Possible relocation- Possible 
purchase. 

Remedy When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 

Control through 
management When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 

2,3 

To prevent the damage to informal 
houses or infrastructure not owned by the mine, 
upset people 
and occupants of houses, the following 
mitigation actions are to be applied: 
- Specific blast design and planning to be 
considered, 
use of specialist to assist with drilling and 
blasting 
mitigation 
- Evacuation within exclusion zone before 
blasting. 
- Possible relocation/purchase 

Control through 
management When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 

Remedy When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 

Control through 
management When required 

With the recommended 
measures in place, 
compliance with the  
guidelines can be achieved 

Drill and Blast 
Manager/Contractor 

Groundwater             

10,1 

Limited extent of the cone of dewatering                                                
Monitoring of the groundwater drawdown        
Calculate loss in catchment reserve and release 
water in all sub-catchments to make up for the 
loss in individual stream base flow 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

10,2 

Geochemical results indicate that the material to 
be exposed is non-acid generating                                                                                       
Dewatering qualities must be measured at the 
transfer sumps                                                                                           
Pits  act as a sink (groundwater flows/plume 
migration towards and not away from the pits). 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

10,3 

Handle all excess water as part of the 
operational phase Pit water balance.                                                                                   
Waste rock lithologies tested are non-acid 
generating                               Monitoring of 
pollution plume migration  

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Geochemical             

11,1 
Prevent the accumulation of excess water in 
open voids. Pump excess water from pit to the 
Pollution Control Dams. 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

11,2 

Waste rock dump must be within the draw 
down/cone of depression of the New Pit to 
ensure seepage reports to the pit and 
continuous pumping of the water from the pit 
should be maintained. 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 
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Detailed Mitigation Measures  

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control 
through management 
and monitoring; 
Remedy through 
rehabilitation 

Time period for 
implementation (time 
period when the measures 
in the environmental 
management programme 
must be implemented 
Measures must be 
implemented when 
required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with Standards  
(A description of how each of 
the recommendations made, 
will comply with any 
prescribed environmental 
management standards or 
practices that have been 
identified by Competent 
Authorities)  

Responsible person 

Stormwater management for collection of 
contaminated runoff from the waste rock 
stockpiles to the PCD's.  

11,3 
Prevent the accumulation of excess water in 
open voids. Pump excess water from pit to the 
Pollution Control Dams. 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

11,4 

Geochemical results indicate that the material to 
be exposed is non-acid generating                                                                                       
Dewatering qualities must be measured at the 
transfer sumps                                                                                           
Pits  act as a sink (groundwater flows/plume 
migration towards and not away from the pits). 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Surface 
water             

12,1 

Ensure stormwater management system 
complies to GN 704 to separate clean and dirty 
water. Drainage channels, RWD and PCD must 
be developed as per the stormwater 
management plan and maintained, and clean 
run-off must be directed away from mine area to 
downstream water resources. Ensure hardened 
surfaces are revegetated to allow infiltration. 

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

12,2 

Ensure stormwater management systems 
around the relevant storage facilities comply to 
GN 704.  
Drainage channels, RWD and PCD must be 
developed as per the stormwater management 
plan and maintained. Clean up spillages 
immediately and dispose of contaminated 
materials to a permitted waste site.  

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

12,3 Ensure stormwater management system comply 
to GN 704.  

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

12,4 

Ensure adequate compliance to specifications 
provided, and to water use licence conditions. 
Clean up spillages immediately and dispose of 
contaminated materials to a permitted waste 
site.  

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

12,5 

Ensure good housekeeping in areas where 
vehicles are parked and serviced.  Maintain oil 
and water separators. Clean up spillages 
immediately and dispose of contaminated 
materials to a permitted waste site.  

Control through 
management Ongoing 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Biodiversity             

13,1 

An alien invasive species control programme 
must be developed, or any existing AIS 
management programmes expanded, to include 
the active control of alien invasive species that 
may establish/spread as a result of proposed 
Project activities 
Alien and invasive species management to be 
prioritised for the following alien and invasive 
species control areas: 
-Areas where vegetation cover is disturbed. 
-Areas where soils imported from external 
sources are applied. 
-All rehabilitated areas. 
-Areas within the development area that are 
already invaded by alien species. 
-Road fringes. 
-Overburden Stockpiles footprint 
-New Pit footprint 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

13,2 

Vegetation clearing should be restricted to the 
proposed infrastructure footprints only, with no 
clearing permitted outside of this area; 
Maintain, as far as possible, natural habitat 
corridors and connectivity; 
Movement across the Project area should be 
facilitated by providing suitably sized gaps in 
fencing and/or culverts/passageways under 
conveyors and roads for fauna. 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

13,3 

Vegetation clearing should be restricted to the 
proposed infrastructure footprints only, with no 
clearing permitted outside of this area;¡ 
Maintain, as far as possible, natural habitat 
corridors and connectivity;¡ Movement across 
the Project area should be facilitated by 
providing suitably sized gaps in fencing and/or 
culverts/passageways under conveyors and 
roads for fauna. 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

Wetlands             

14,1 

The mine infrastructure and stormwater 
management has been planned in such a way 
that potential run-off that is generated is 
intercepted, and either redirected to the dirty 
water management circuit in the case of dirty 
water or released into the environment in a 
diffuse, low-energy manner in the case of clean 
water. This water management process is to be 
monitored to ensure its continued efficiency. 
Installation of the sediment and solid waste 
trapping measures must be implemented during 
the construction and operational phases of the 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 
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Detailed Mitigation Measures  

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control 
through management 
and monitoring; 
Remedy through 
rehabilitation 

Time period for 
implementation (time 
period when the measures 
in the environmental 
management programme 
must be implemented 
Measures must be 
implemented when 
required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with Standards  
(A description of how each of 
the recommendations made, 
will comply with any 
prescribed environmental 
management standards or 
practices that have been 
identified by Competent 
Authorities)  

Responsible person 

development (e.g. sediment fencing, litter traps 
or similar). 

14,2 

Installation of the sediment and solid waste 
trapping measures must be implemented during 
the construction and operational phases of the 
development (e.g. sediment fencing, litter traps 
or similar). 
Locate all stockpiles, laydown areas and 
construction infrastructure outside a minimum 
buffer distance of 46 m from the edge of 
delineated wetland.  

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

14,3 

Pollution prevention measures must be installed 
for the protection of the wetlands and drainage 
lines from contamination with hydrocarbons, 
sediments and other chemicals.  
Appropriate land use management of the 46 m 
buffer zone will be integral to minimise the 
likelihood of increase degradation of the W01 
throughout the construction and operational 
phase of the project. The following measures 
are recommended: 
Limit the amount of disturbance to the buffer 
zone by vehicles, foot traffic, or livestock. 
Manage alien plant encroachment through pro-
active monitoring and clearing of the buffer 
zone. 
Where bare areas of soil or erosion is observed 
within the buffer zone, particularly in the wet 
season, these areas should be stabilized and 
reseeded to prevent further damage to the 
wetland. 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 

14,4 

An alien invasive species control programme 
must be developed, or any existing AIS 
management programmes expanded, to include 
the active control of alien invasive species that 
may establish/spread as a result of proposed 
Project activities 
Alien and invasive species management to be 
prioritised for the following alien and invasive 
species control areas: 
Areas where vegetation cover is disturbed. 
Areas where soils imported from external 
sources are applied. 
All rehabilitated areas. 
Areas within the development area that are 
already invaded by alien species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, 
compliance with the 
guidelines can be achieved 

SBPM Environmental 
Manager, ECO, 
Appointed Contractors 
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Detailed Mitigation Measures 
  

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control through 
management and 
monitoring; Remedy 
through rehabilitation 

Time period for 
implementation (time period 
when the measures in the 
environmental management 
programme must be 
implemented Measures must 
be implemented when required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with Standards  
(A description of how each of the 
recommendations made, will 
comply with any prescribed 
environmental management 
standards or practices that have 
been identified by Competent 
Authorities)  

Responsible 
person 

Social             

15,1 
Implement closure plan. 
Implement social and labour plan to reduce 
negative impact of mine closure. 

Remedy Decommissioning period 
Guidelines as 
outlined in the SLP 
& Closure Plan 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

Stakeholder 
Manger, SBPM 
ECO, Appointed 
Contractors 

15,2 
Absorb the opencast contractors and 
employees into current operations or 
further future projects. 

Remedy Decommissioning period 
Guidelines as 
outlined in the SLP 
& Closure Plan 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

Stakeholder 
Manger, Human 
Resources, SBPM 
ECO, Appointed 
Contractors 

Geochemical             

15,3 

 Backfilled areas should be evenly 
compacted during placement. Post closure 
the pit should be completely backfilled and 
rehabilitated by adding top soil to 300 mm 
as per current EMPr obligations, and 
revegetated to minimise oxygen and water 
ingress. The final backfilled pit profile 
should allow drainage of rainwater way 
from the pit. 

Control through 
management Closure 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 

15,4 

All waste rock should be removed and 
backfilled in the pit final void, topsoil added, 
and vegetation planted on the footprint 
area. The final topography of the area 
should be free draining.  

Control through 
management Closure 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 
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Detailed Mitigation Measures 
  

Mitigation Type 
(Modify, remedy, 
control or stop)  
e.g. Modify through 
alternative method; 
Control through noise 
control; Control through 
management and 
monitoring; Remedy 
through rehabilitation 

Time period for 
implementation (time period 
when the measures in the 
environmental management 
programme must be 
implemented Measures must 
be implemented when required) 

Standards to be 
Achieved 
(Impact avoided, 
noise levels, dust 
levels, 
rehabilitation 
standards, end use 
objectives etc) 

Compliance with Standards  
(A description of how each of the 
recommendations made, will 
comply with any prescribed 
environmental management 
standards or practices that have 
been identified by Competent 
Authorities)  

Responsible 
person 

Groundwater             

16,1 

Implement closure plan 
Monitoring of water qualities and water 
levels (quarterly for 5 years), thereafter 
annually until stabilised    

Remedy Decommissioning period 
Guidelines as 
outlined in the SLP 
& Closure Plan 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 

16,2 

Implement closure plan 
Monitoring of water qualities and water 
levels (quarterly for 5 years), thereafter 
annually until stabilised    

Remedy Decommissioning period 
Guidelines as 
outlined in the SLP 
& Closure Plan 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 

Biodiversity             

17,1 

An alien invasive species control 
programme must be developed, or any 
existing AIS management programmes 
expanded, to include the active control of 
alien invasive species that may 
establish/spread as a result of proposed 
Project activities 
Alien and invasive species management to 
be prioritised for the following alien and 
invasive species control areas: 
Areas where vegetation cover is disturbed. 
Areas where soils imported from external 
sources are applied. 
All rehabilitated areas. 
Areas within the development area that are 
already invaded by alien species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 

17,2 

Use of water sprays at crushing and 
transfer points; 
Wetting of exposed stockpiles to limit the 
dispersion of wind-blown dust and 
particulate emissions; 
Avoid dust generating works during the 
most windy conditions; and  
Frequent wetting of the access roads. 

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 

Wetlands             

18,1 

The rehabilitation of the site must be 
undertaken according to the site closure 
pan, with the best practice principle of 
hydrological 'flood neautrality' being the 
ultimate goal.  

Rehabilitation Required 
Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 

18,2 

Installation of the sediment trapping 
measures must be implemented during the 
closure phase of the development while 
vegetation is allowed time to re-establish 
(e.g. geotextile or similar). 
Locate all stockpiles, and perform all 
reshaping activities outside a minimum 
buffer distance of 46 m from the edge of 
delineated wetland.  

Rehabilitation Required 
Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 

18,3 

Installation of the sediment trapping 
measures must be implemented during the 
closure phase of the development while 
vegetation is allowed time to re-establish 
(e.g. geotextile or similar). 
Locate all stockpiles, and perform all 
reshaping activities outside a minimum 
buffer distance of 46 m from the edge of 
delineated wetland.  

Control through 
management  When required 

Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 

18,4 

An alien invasive species control 
programme must be developed, or any 
existing AIS management programmes 
expanded, to include the active control of 
alien invasive species that may 
establish/spread as a result of proposed 
Project activities 
Alien and invasive species management to 
be prioritised for the following alien and 
invasive species control areas: 
Areas where vegetation cover is disturbed. 
Areas where soils imported from external 
sources are applied. 
All rehabilitated areas. 
Areas within the development area that are 
already invaded by alien species. 
Road fringes. 
Overburden Stockpiles footprint 
New Pit footprint 

Rehabilitation Required 
Guidelines as 
outlined in Section 
5 BA/ EMPr 

With the recommended 
measures in place, compliance 
with the guidelines can be 
achieved 

SBPM 
Environmental 
Manager, ECO, 
Appointed 
Contractors 
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28.0 FINANCIAL PROVISION 
28.1 Closure Objectives 
The initial closure philosophy and objectives below have been developed to guide the closure measures to be 
implemented on site towards achieving the above closure vision.  

 Physical stability:  to remove and/or stabilise/rehabilitate surface infrastructure and related disturbance, 
unavoidable mining residue and open pits that are present on the mine, to facilitate the implementation of 
the planned next land use, by ensuring that; 

▪ All rehabilitated disturbed areas that have the potential for wind and/or water erosion will be provided 
with a suitable vegetation cover to combat these aspects/forces; 

▪ Rehabilitated open pits and disturbed footprint areas are free draining (to limit the volume of recharge 
potentially requiring water treatment) so that beneficial next land uses can be implemented, and all 
rehabilitated areas are stabilised to limit possible safety, health and/or environmental risks; and 

▪ Monitoring is undertaken to demonstrate the success of the closure and rehabilitation measures 
implemented. 

 Environmental quality:  to ensure that local environmental quality is not adversely affected by possible 
physical impacts and chemical contamination arising from the rehabilitated areas and that catchment yield 
is sustained as far as possible, by ensuring that: 

▪ Rehabilitated mining areas do not present any unacceptable environmental risks; 

▪ Environmental impacts will be investigated and addressed at source. If not possible, the required 
intervention / mitigation measures will be implemented, and preferably during operations to limit the 
intervention required at closure; and 

▪ Ongoing monitoring will be undertaken to ensure the quality of the surface and groundwater, 
specifically in terms of acidity and salinity, remains within acceptable threshold levels. 

 Health and safety: to limit the possible health and safety threats to humans and animals using the 
rehabilitated mine site as it becomes available, by ensuring that: 

▪ Health and safety threats are prevented as far as possible. If not, to limit these to acceptable risks that 
can be reasonably/realistically achieved. 

 Land capability / land-use: to re-instate suitable land capabilities over the rehabilitated portions of the 
mine site, by ensuring that: 

▪ Land capability will be reinstated to match the pre-mining land capabilities as far as possible. If not, 
effort will be put into achieving the next best land capability. 

 Aesthetic quality: to leave behind a rehabilitated mine site that, in general, is not only neat and tidy with 
an acceptable overall aesthetic appearance, but which is also aligned to the respective land uses, by 
ensuring that: 

▪ Recognition is given to the local/natural landscape forms and these be repeated as far as practically 
possible; and 

▪ Rehabilitation measures that appear unnatural/visually intrusive will be avoided as far as possible.  
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 Biodiversity: to encourage, where appropriate the re-establishment of native vegetation on the 
rehabilitated mine sites, such that the terrestrial biodiversity is largely re-instated over time, by ensuring 
that  

▪ Viable self-sustaining vegetation communities are established; and 

▪ Invasive species that could threaten the reinstatement of the desired vegetation communities are 
actively eradicated. 

 Social: to ensure that the measures and/or contributions made by the mine towards the long-term socio-
economic benefit of the local communities are sustainable, and aligned to the detailed socio-economic 
mine closure plan, by ensuring that: 

▪ Local communities are adequately informed about mine closure (next land use planning, scheduled 
closure and reskilling initiatives linked to the next land use, where possible). 

28.2 Rehabilitation Plan  
The way soils are managed during the mining operations dictates, to a large extent, the post mining land 
capability and thus the end land use potential that can be achieved. It also has a significant impact on the 
groundwater infiltration and the overall water make of the entire mining area and will affect the quantity and 
quality of water make at the mine, not only during the life of the mine, but for many years post closure.  

There is direct trade-off between the costs of soil management during the operating phase of the project on the 
(Delta H , 2019)one hand, and the end land use potential and cost of post closure water treatment on the other 
hand.  

This section provides a summary of pertinent information and principles related to the New Pit rehabilitation and 
closure, to be incorporated into the EMPr , including additional information to guide topsoil stripping and 
placement. 

28.2.1 Rehabilitation sequencing 
The proposed rehabilitation sequence, as described below is based on the mining methods employed. The spoil 
and discard handling sequence include the following: 

 Mined out areas to be backfilled and rehabilitated concurrently during operations and as soon as practically 
possible at closure; 

 Once sufficient space is available the overburden should be placed as backfill as the pit progresses, with 
hard overburden at the bottom over the spoils and highly weathered soft material, as far as practically 
possible, in the upper layers; 

 Topsoil should be live placed to specified depths once the final landform has been signed off;  

 Spoils levelling will take place utilising an appropriate fleet of equipment once sufficient space is available 
for concurrent rehabilitation; 

 Backfilling operations to be managed to optimise even compaction and reduce oxygen and water ingress; 

 Live placement of pre-strip material over the levelled areas will be done to the pre-determined post mining 
landform design elevations; and  

 Live placement of topsoil will be done to areas and depths as a final rehabilitation layer, as specified by 
dedicated topsoil stripping and placement plans to be developed.  
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28.2.2 Topsoil management 
Restoring land capabilities and land uses post closure will require operational accuracy in constructing the post 
mining landform and managing topsoil resources throughout the LoM. Stripping and storing different soil types 
separately and ensuring that usable topsoil is not over stripped and mixed with subsoils is a key component of 
effective rehabilitation.  

The 2007 EMPr (SRK Consulting, 2007) indicated that the soils had a land capability predominantly of an arable 
potential, with the land use though predominantly being grazing, game farming and subsistence agriculture. The 
current land use within the VDB Mega Open Pit area is primarily mining infrastructure, railway infrastructure and 
roads, with isolated patches of undisturbed land.  The current land use of the delineated WRD areas represents 
a less disturbed nature, potentially being a more valuable source of topsoil.  

The baseline soils assessment needs to be considered in the development of a site-specific topsoil stripping 
and placement plan for the New Pit project. 

28.2.3 Soil stripping 
The following actions are proposed to mitigate the risks identified for soil resources and land capability relating 
to topsoil stripping:  

 Replace generic average stripping depths with actual depths to guide implementation (note that the topsoil 
stripping plan would need to be aligned with the latest version available mine plan prior to commencement 
of operations); 

 Strip and manage soils and soft overburden separately;  

 Develop a topsoil stripping methodology and traffic management plan to limit / eradicate the potential of 
heavy equipment traversing over in-situ soils; 

 Strip soils ahead of mining with suitable equipment to limit losses, particularly around pit edges and 
dragline operating pads. Stripping should usually be done two cuts ahead of mining to prevent 
contamination by fly rock; 

 Include the WRD footprint areas within the topsoil stripping management plan and ensure that these areas 
are stripped ahead of placement of waste rock material; 

 Limit soil stripping activities to the dry season as far as possible as handling saturated soils greatly 
increases compaction; 

 Never strip soils with bowl-scrapers or draglines; 

 Never strip soils with underlying subsoils and/or overburden. The usable soil4, subsoils and overburden 
should be stripped in three different actions/phases; 

 Provide training to operators and supervisors regarding field indicators for stripping depths and soil 
stripping procedures; 

 Align the rehabilitation manager’s key performance indicators in respect of rehabilitation, to be outcomes-
based (thus not hectare/volume-based). Chasing hectares/volumes only may give a false indication of 
rehabilitation success, where in fact the rehabilitation outcomes could fall significantly short of the relevant 
commitments; 

 Employing a “soil spotter” when soil stripping is conducted, to ensure that all usable soil is recovered and 
that no plinthic material is stripped along with the topsoil. Having a surveyor peg the area to be stripped 

 
4 Only the A-horizon and non-plinthic B-horizon as defined by the Guidelines ( (Coaltech, et al., 2019)) 
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prior to commencement of stripping activities and labelling the required soil stripping depth is also helpful. 
The surveyor should clearly demarcate where the transitions are between wetland soils, shallow plinthic 
soils, and well-drained soils so that these major soil categories are not mixed, both during direct placement 
and also during stockpiling; 

 Improve the contract with the rehabilitation contractor, if applicable, to ensure that the tracking of success 
is tied to rehabilitation performance (soils and vegetation) so that the contractor is not simply paid for 
undertaking an action such as topsoil placement, fertilisation or seeding, but for attaining pre-defined 
standards of success; 

 Clearly demarcate areas for placement of different soil stockpiles, being sure to provide large and clear 
signage for the material being stockpiled; 

 The designation of stripped soils must be aligned with the placement plan; and 

 Vegetation cover present to be stripped with the topsoil (only large vegetation and vegetation removed as 
part of the alien and invasive species control, to be removed prior to soil stripping). 

28.2.4 Soil stockpiling 
Only stockpile soils when absolutely necessary and maximise opportunities for live placement of stripped soils 
to their final destination (direct placement) aligned with the topsoil placement plan to be developed. The following 
management measures should be implemented to manage stockpiling activities: 

 Develop and implement innovative soil stockpiling methodologies and explore possible equipment 
modifications to limit compaction of soils during stripping and stockpiling related to the box-cut 
development;  

 Develop stockpiling procedures and traffic management plans that will limit the heavy traffic across 
stockpiled soils and train operators and supervisors; 

 Tip and level soil heaps as tightly (close together) as possible to maximum lift depths to limit compaction 
during stockpile development. Graders should not be used to level or shape placed topsoil as it will cause 
irreversible soil compaction; 

 Locate soil stockpiles where they do not interfere with current and future mining operations and with final 
replacement of topsoil on either subsoil or reshaped spoils in mind; 

 The stockpiles should be placed in a free draining location to minimize soil erosion and possible water 
logging; 

 Provide adequate drainage on and around stockpiles to control erosion from wind and water. Provide 
berms and trenches or suitable alternative control measures as required;  

 Store the soil derived from surface infrastructure areas as close as possible to where they will be required 
for rehabilitation purposes; and 

 Subsoil is to be used for cladding safety berms on highwalls and ramps where applicable, while topsoil 
should be used exclusively for rehabilitation and closure purposes.  

28.2.5 Soil placement 
Soil placement from stockpiles or as part of the concurrent rehabilitation process (live placement) requires the 
following management measures: 

 Develop a detailed soil placement plan based on the post mining landform design and desired land use 
capability; 
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 Arable soil thickness groupings should be grouped together in economically viable plot sizes; 

 Develop soil placement procedures and traffic management plans to limit any heavy traffic across placed 
soils; 

 Tip soil heaps at appropriate spacing to limit dozing distances to achieve the prescribed depth; 

 Only utilise the mid-sized dozers and equipment with low ground pressure to level placed topsoil (graders 
should not be used for this purpose as it causes irreversible compaction); and 

 Rip all placed topsoil to alleviate compaction and ensure disturbance of the soil / spoil interface. 

28.2.6 Topsoil stripping and post mining land capability planning  
Topsoil stripping and post mining capability planning has not yet been developed specifically for the New Pit. It 
is recommended that the available baseline soil assessments and the pre-mining capacity classes that were 
identified as part of the 2007 EMPr update be used to develop dedicated topsoil stripping and topsoil placement 
plans that are aligned with the drainage requirements of the post mining topography. 

28.2.7 Integration with mine planning 
Both the topsoil stripping and topsoil placement layers should be submitted to the mining planners for inclusion 
in future scenarios and detailed planning for implementation. 

The topsoil placement plans should be reviewed/updated as needed to address the following: 

 Developed in conjunction with the stripping plan and aligned with the drainage framework and topography 
provided by post mining landform design; 

 Refine and align the placement plan as the post mining landform design is developed in more detail for 
construction and to account for possible mine plan changes; 

 Incorporate the outcomes of specialist end land use studies as this aspect is developed and refined over 
the LoM; and 

 Incorporate the placement planning into the mine planning and scheduling to ensure integration with mining 
activities. 

28.2.8 Stormwater management 
The following actions are required to address risks related to storm water management: 

 Identify and address the areas with a potential high drainage density and storm water velocity through an 
iterative process of testing and adjusting/refining the post mining landform design with storm water and 
erosion modelling; 

 Construct additional storm water measures where required based on detailed hydrological calculations 
and engineering designs; 

 Design the post mining landform based on sound geomorphological principles to limit the requirement for 
constructed measures that could fail or might require ongoing maintenance; 

 Provide clean and dirty water separation measures during operations to limit soil loses due to erosion and 
contamination; and 

 Re-vegetate all rehabilitated areas as soon as practically possible. 
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28.2.9 Vegetation establishment 
The following measures are required: 

 Site specific rehabilitation methodologies and strategies should be developed that are aligned with the 
desired end land capability (leverage learnings from other operations); 

 Develop operational procedures and train operators and supervisors; 

 Define soil amelioration specifications based on dedicated fertility monitoring and keep records of specialist 
recommendations and fertiliser applications; 

 Source fertiliser and seed mixtures from reputable companies to ensure quality and rehabilitation success; 

 Implement revegetation measures on all rehabilitated areas as soon as possible, typically including (but 
not limited to) the following: 

▪ Deep ripping of all placed soils for effective compaction alleviation; 

▪ Disc and scarify the ripped area to prepare the seedbed; 

▪ Apply a suitable seed mixture and soil amelioration based on dedicated fertility sampling and analysis; 
and 

▪ Seeding should be done between November and mid-January taking cognisance of rainfall (early 
season seeding results in more successful rehabilitation outcomes). 

 Apply follow up seeding and soil amelioration based on monitoring results; and 

 Implement land management measures based on the land capability and intended land use. 

28.3 Financial provision 
The scheduled closure costs for the New Pit project, as at December 2021, are summarised in Table 81. 

Table 81: Scheduled closure costs for the New Pit, as at December 2021 

21468204 SBPM - New Pit Closure Costs, as at December 2021 

  Closure Components Scheduled Closure (2029) 
1 Infrastructural aspects  R                                 852,316  
2 Mining aspects  R                             66,237,158  
3 General surface rehabilitation  R                                         -    
4 Water / runoff Management  R                                   180,919  

  Sub-Total 1  R                             67,270,393  

5 P&Gs, Contingencies and Additional Allowances 
5.1 Preliminaries and general   R                               10,090,559  
5.2 Contingencies  R                                 6,727,039  
5.3 Additional studies  R                                                -  

  Sub-Total 2  R                          16,817,598  
6 Pre-site Relinquishment Monitoring and Aftercare 

6.1 Surface water monitoring R                                    950,724  
6.2 Groundwater monitoring R                                    345,241  
6.3 Rehabilitation monitoring R                                    203,563  
6.4 Care and maintenance (High Intensity) R                                                -    
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21468204 SBPM - New Pit Closure Costs, as at December 2021 

  Closure Components Scheduled Closure (2029) 
6.5 Care and maintenance (Low Intensity) R                                 2,073,434  

  Sub-Total 3   R                                 3,513,293  

  Closure Total 
Excl. VAT. (Sub-total 1 +2 +3)   R                               87,601,285  

7 Residual Closure Costs 
7.1 Water treatment  

  Sub-Total 4  

  Residual Closure Total 
Excl. VAT. (Sub-total 4)   

8 Closure costs including Ps&Gs and contingencies  
8.1 Preliminary and general   R                              10,090,559  
8.2 Contingencies  R                                6,727,039  

 Sub-Total 5  R                              16,817,598  

  Total including residual closure costs 
Excl. VAT. (Sub-total 1 +2 +3+4)   R                              87,601,285  

  Grand Total (Incl. P&Gs) 
Excl. VAT.  R                            104,418,884  

  Grand Total 
Incl. VAT @ 15% (Sub-total 1 +2 +3+4+5)   R                            120,081,716  

 

This financial provision has been assessed and calculated as required in terms of the requirements of the 
National Environmental Management Act, No. 107 of 1998 (NEMA) General Notice Regulation (GNR) 1147 
“Regulations pertaining to the Financial Provision for Prospecting, Exploration, Mining or Production Operations” 
(GNR1147).  

The financial provision will be made available to the DMRE by SBPM in the form of a Centriq Insurance and 
Trust to ensure that adequate rehabilitation will be undertaken following the LoM for the proposed Project.  The 
financial provision was calculated according to Regulation 6 of the Financial Provision Regulations (2015) which 
prescribe the minimum content requirements. 

SBPM confirmed that the financial provision detailed above will be provided by a combination of a Centric 
insurance and trust accounts as part of its overall mine provision for the rehabilitation of mining disturbed areas. 
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29.0 MECHANISMS FOR MONITORING COMPLIANCE WITH AND 
PERFORMANCE ASSESSMENT AGAINST THE ENVIRONMENTAL 
MANAGEMENT PROGRAMME AND REPORTING 

The monitoring plan proposed for the New Pit project is highlighted in Table 82. 

It is proposed to continue monitoring the surface and groundwater according to the existing SBPM standard 
(UNS-ENV-STD-002). 

Additional groundwater boreholes need to be drilled to update the groundwater monitoring plan. The location of 
the borehole is given in Figure 69. 

 

Figure 69: Proposed additional groundwater monitoring boreholes (to be drilled). 
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Table 82: Monitoring plan. 

Source Activity Impacts Requiring 
Monitoring 
Programmes 

Functional Requirements for Monitoring Roles and 
Responsibilities 
(For the execution of the 
monitoring programmes) 

Monitoring and 
Reporting Frequency 
and Time Periods for 
Implementing Impact 
Management Actions 

Construction and 
Operational Phase 

Noise Locations should include neighbouring 
sensitive receptors (nearby residential areas 
away from obstructions such as trees, etc) 
such as SR3, SR4 and SR5 (within an 
approximate 2 km radius from the proposed 
operations) 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Quarterly for first 2 years. 
If within acceptable limits, 
can be stopped thereafter 

Decommissioning 
closure and post closure 
phase 

A once-off noise monitoring campaign is 
recommended in accordance with the SANS 
methodology to ensure that noise levels are 
restored. 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Once-off 

Construction and 
Operational Phase 

Air Quality Carry out regular maintenance on the 
meteorological stations (Currently four 
monitoring stations location around the site, 
three of which had poor data recovery) 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Ongoing 

Conduct ongoing monitoring of the following 
variables in order to facilitate air quality 
reporting in line with relevant national 
standards (NAAQS) and corporate 
standards: 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

  

Continue monthly dust fallout monitoring SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Ongoing 

Inhalable particulate matter (PM10 and 
PM2.5).  

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Ongoing 

Ensure ambient monitoring stations are fully 
operation with a minimum data recovery of 
90% across all stations.  

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 
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Source Activity Impacts Requiring 
Monitoring 
Programmes 

Functional Requirements for Monitoring Roles and 
Responsibilities 
(For the execution of the 
monitoring programmes) 

Monitoring and 
Reporting Frequency 
and Time Periods for 
Implementing Impact 
Management Actions 

Analyse air quality monitoring results on a 
monthly basis to identify potential problem 
areas that immediate corrective action. 
Implement corrective measures and 
determine the success of the measures in 
subsequent monthly monitoring results.   

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Ongoing 

Produce an air quality monitoring report and 
make the report, including a non-technical 
summary available to I&APs, communities 
and competent authorities. 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Ongoing 

Compare the findings in the annual report to 
that of the previous year. 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Ongoing 

Revise the air quality management plan 
based on the air quality monitoring results 
and changes that have occurred, and 
implement corrective action and measures to 
maintain air emissions within relevant 
national standards (NAAQS) where required. 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Annually 

All phases Groundwater Water monitoring should be conducted 
based on the protocols and specifications, 
and code of practice contained in the SABS 
ISO 5667:1-15. 3 additional boreholes to be 
drilled as indicated in Figure 69. 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Quarterly: pH, TDS, EC, 
Major cations, major 
anions, trace elements 
listed in WUL quarterly 
 
 Biannually: Full suite of 
trace elements  



May 2022 21468204-352604-9 

 

 
 

 241 
 

Source Activity Impacts Requiring 
Monitoring 
Programmes 

Functional Requirements for Monitoring Roles and 
Responsibilities 
(For the execution of the 
monitoring programmes) 

Monitoring and 
Reporting Frequency 
and Time Periods for 
Implementing Impact 
Management Actions 

Construction and 
Operational Phase 

Water levels and quality 
Static groundwater levels 
pH, Electrical Conductivity (EC), 
Temperature 
Ca, Mg, Na, K, Total Alkalinity, SO4, NO3,Cl, 
Total Dissolved Solids (TDS) 
Al, As, B, Ba, Cr, Cu, F, Fe, Mn, Mo, Ni, Pb 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Quarterly 

Decommissioning 
closure and post closure 
phase 

Water levels and quality 
Static groundwater levels 
pH, Electrical Conductivity (EC), 
Temperature 
Ca, Mg, Na, K, Total Alkalinity, SO4, NO3,Cl, 
Total Dissolved Solids (TDS) 
Al, As, B, Ba, Cr, Cu, F, Fe, Mn, Mo, Ni, Pb 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Quarterly 

Construction and 
Operational Phase 

Overburden and ore 
Geochemical 

To improve level of understanding of risk of 
ARD and metal leaching of ore and 
overburden in the New Pit 
Production boreholes/ exposed rock units in 
active mining area and backfill 
 Paste pH, total sulphur, sulphide sulphur, 
sulphate sulphur 
Carbonate/inorganic carbon, neutralisation 
potential 
Synthetic Precipitation Leaching Procedure 
(SPLP) followed by analyses of parameters 
like pit water 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Annually 
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Source Activity Impacts Requiring 
Monitoring 
Programmes 

Functional Requirements for Monitoring Roles and 
Responsibilities 
(For the execution of the 
monitoring programmes) 

Monitoring and 
Reporting Frequency 
and Time Periods for 
Implementing Impact 
Management Actions 

Construction and 
Operational Phase 

Blasting A monitoring programme for recording 
blasting operations is recommended. The 
following elements should be part of such a 
monitoring program: 
• Ground vibration and air blast results; 
• Blast Information summary; 
• Meteorological information at time of the 
blast; 
• Video Recording of the blast; 
• Fly rock observations 

Drill and Blast Manager or 
Appointed Contractor  

Every blast 

Construction and 
Operational Phase 

Various structures and infrastructure must be 
monitored against their specific ground 
Vibration Limits and Air blast Limits  

SBPM ECO to appoint 
independent subcontractor 

Every blast 

Operational phase Rehabilitation Develop sign-off criteria for 
levelled/backfilled areas that must include 
comparing the monthly survey data (as-built 
surfaces) to the post mining landform design 
elevations; 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Monthly 

Monitor all aspects of topsoil stripping, 
stockpiling and placement to ensure 
procedures are followed and soils are placed 
to prescribed areas and depths; 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Monthly 

Annually conduct land capability 
assessments of newly rehabilitated areas to 
determine and map the actual soil depths 
towards incrementally developing a post 
mining land capability plan.  

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Annually 
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Source Activity Impacts Requiring 
Monitoring 
Programmes 

Functional Requirements for Monitoring Roles and 
Responsibilities 
(For the execution of the 
monitoring programmes) 

Monitoring and 
Reporting Frequency 
and Time Periods for 
Implementing Impact 
Management Actions 

Rehabilitation performance monitoring 
(including vegetation and soil fertility 
monitoring and carrying capacity 
assessments) of all rehabilitated areas for a 
period of five years following revegetation;  

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Annually 

Maintenance and after care of rehabilitated 
areas will continue for a minimum period of 
five years after revegetation to confirm that 
relinquishment criteria have been achieved; 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Annually 

On-going maintenance including defoliation 
and maintenance to maintain grass cover 
vitality so that all rehabilitated areas are 
maintained at the envisaged carrying 
capacity; and 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Annually 

Maintain the LoM topsoil balance based on 
monthly survey data and amend as required 
to ensure efficient use of topsoil resources 
for rehabilitation and closure purposes. 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Monthly 

Construction and 
Operational Phase 

Surface Water Assess area for erosion and hydrocarbon 
spillages  

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Weekly (or daily during 
high rainfall periods) until 
construction and closure/ 
decommissioning are 
complete  

Construction and 
Operational Phase 

Surface Water Maintain chemical storage areas, workshop 
areas and areas where refuelling takes place 
Clean and dispose in accordance with 
legislation 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Scheduled inspections  
Clean-up in the event of 
spills 



May 2022 21468204-352604-9 

 

 
 

 244 
 

Source Activity Impacts Requiring 
Monitoring 
Programmes 

Functional Requirements for Monitoring Roles and 
Responsibilities 
(For the execution of the 
monitoring programmes) 

Monitoring and 
Reporting Frequency 
and Time Periods for 
Implementing Impact 
Management Actions 

Construction and 
Operational Phase 

Surface Water Monitor and maintain stormwater 
containment systems;  
Clean and dispose in accordance with 
legislation. 
Take samples from RWD and PCD as 
necessary if stormwater is to be discharged 
and analyse for hydrocarbons and metals to 
assess level of contamination;  
Monitor water resources. 

SBPM Environmental 
Manager, ECO, Appointed 
Contractors 

Scheduled inspections, 
with higher frequency 
during high rainfall 
periods;  
Monthly water samples for 
water quality analyses 
from surface water 
resources 
Water samples from RWD 
and PCDs during high 
rainfall events, when 
storage capacity is 
decreased. 

Construction and 
Operational Phase 

Social Monitor the number of local employees and 
contractors 

Stakeholder Manager, HR Monthly 
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Monitoring positions were also suggested for the blasting and vibration management programme. These 
would monitor the ground vibrations and air blast according to the limits as determined by the (BMC, 2022). 

 

Figure 70:Blasting Monitoring Positions suggested for the Opencast Pit Area. 

30.0 ENVIRONMENTAL AWARENESS PLAN 
The environmental awareness plan has been appended in APPENDIX R. 

31.0 UNDERTAKING REGARDING CORRECTNESS OF INFORMATION 
The environmental assessment practitioner hereby confirms: 

  The correctness, to the best of her knowledge, of the information provided in the specialist reports and of 
information provided by SBPM. The information was accepted as being as reliable as information 
generated during the BA and feasibility study, and provided in good faith, can be; 

  The inclusion of comments and inputs from stakeholders and I&APs; 

  The inclusion of inputs and recommendations from the specialist reports where relevant; and 

  That the information provided to I&APs and the responses to comments and inputs made by the I&APs 
are correctly reflected herein. 
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DOCUMENT LIMITATIONS 
This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following 
limitations: 

i) This Document has been prepared for the particular purpose outlined in Golder’s proposal and no 
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any other 
purpose.  

ii) The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to 
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or 
circumstances that may exist at the site referenced in the Document. If a service is not expressly indicated, 
do not assume it has been provided. If a matter is not addressed, do not assume that any determination 
has been made by Golder in regard to it. 

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was retained 
to undertake with respect to the site. Variations in conditions may occur between investigatory locations, 
and there may be special conditions pertaining to the site which have not been revealed by the investigation 
and which have not therefore been taken into account in the Document. Accordingly, additional studies 
and actions may be required.   

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in 
this Document. Golder’s opinions are based upon information that existed at the time of the production of 
the Document. It is understood that the Services provided allowed Golder to form no more than an opinion 
of the actual conditions of the site at the time the site was visited and cannot be used to assess the effect 
of any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.   

v) Any assessments made in this Document are based on the conditions indicated from published sources 
and the investigation described. No warranty is included, either express or implied, that the actual 
conditions will conform exactly to the assessments contained in this Document. 

vi) Where data supplied by the client or other external sources, including previous site investigation data, have 
been used, it has been assumed that the information is correct unless otherwise stated. No responsibility 
is accepted by Golder for incomplete or inaccurate data supplied by others. 

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to provide 
Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and work 
done by all its sub-consultants and subcontractors. The Client agrees that it will only assert claims against 
and seek to recover losses, damages or other liabilities from Golder and not Golder’s affiliated companies. 
To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any legal 
recourse, and waives any expense, loss, claim, demand, or cause of action, against Golder’s affiliated 
companies, and their employees, officers and directors. 

viii) This Document is provided for sole use by the Client and is confidential to it and its professional advisers. 
No responsibility whatsoever for the contents of this Document will be accepted to any person other than 
the Client. Any use which a third party makes of this Document, or any reliance on or decisions to be made 
based on it, is the responsibility of such third parties. Golder accepts no responsibility for damages, if any, 
suffered by any third party because of decisions made or actions based on this Document. 
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