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Sibanye-Stillwater’s 
approach to biodiversity 
management and 
monitoring supports a 
paradigm shift from a “no-
net loss” to a “net gain” 
in biodiversity through 
the implementation of a 
mitigation hierarchy as 
well as specific catchment- 
and regional-based 
management plans. 

Biodiversity management, a complex 

interplay of biotic and abiotic factors, drives 

holistic environmental management with the 

aim to promote resilient ecosystems beyond 

mine closure.

BIODIVERSITY 
MANAGEMENT 
AT SIBANYE-
STILLWATER 

FACT SHEET 2020

This fact sheet outlines the progress we 

have made on our biodiversity management 

journey, the progress made during 2020 and 

our focus for 2021. These will be presented 

in the following manner:

1. Riverine ecological condition

2. Wetland ecological condition

3. Other sensitive and/or 
critical habitat units

4. Biodiversity assessments

5. Biological diversity protocol

DEFINING BIODIVERSITY 
MANAGEMENT
What is biodiversity: In the broader 

context the Convention on Biodiversity1 

‘biological diversity’ is defined as: “the 

variability among living organisms 

from all sources including, inter alia, 

terrestrial, marine and other aquatic 

ecosystems and the ecological 

complexes of which they are part; 

this includes diversity within species, 

between species (genetic diversity) 

and of ecosystems (biotic and abiotic 

interactions).”

Due to the complexities in assessing 

and managing each of these factors 

that make up biodiversity there is 

a need to add further definition 

within the Sibanye-Stillwater context. 

Sibanye-Stillwater aims to implement 

biodiversity management from an 

1

1  The Convention on Biological Diversity, known informally as the Biodiversity Convention, is a multilateral treaty signed in December 1993. The convention 
has three main goals: the conservation of biological diversity; the sustainable use of its components; and the fair and equitable sharing of benefits arising 
from genetic resources
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ecosystem perspective by using indicators 

that assess the ecological functionality of 

key habitats, with a focus on protected 

and regulated areas. Mine-specific criteria 

will be defined as part of the Biological 

Diversity Protocol to provide stakeholders 

with trackable indicators.

No-net loss and net gain in 
biodiversity: These terms imply that 

the decisions taken in implementing 

the mitigation hierarchy result in either 

a like-for-like or an improvement in the 

overall biodiversity impacted by the 

operational activities. At Sibanye-Stillwater 

net gain is defined as the improvement 

in key ecosystems to support ecological 

functionality from the baseline at which 

the Group took ownership. This definition 

is applicable to established operations as 

many of these have been in operation long 

before baseline assessments of biodiversity 

began to be conducted, and thus it is 

not possible to set accurate pre-impact 

baselines. In terms of new developments, 

the aim is to achieve no net loss against 

the established baseline prior to the start 

of project construction and to investigate 

offset opportunities along with restoration 

goals to work towards a net gain.

The mitigation hierarchy: This refers 

to assessment and implementation of 

avoidance, minimisation, rehabilitation/ 

restoration and offset/conservation actions. 

Each of these terms have specific definitions 

within the context of each project and need 

to be continuously evaluated throughout 

the lifecycle of the project, from pre-

feasibility to post-rehabilitation. 

There are various levels to the 

implementation of each hierarchical step 

throughout the project lifecycle. The aim is 

to first determine avoidance of ecological 

degradation, then minimise the impact 

where avoidance cannot be achieved. 

While restoration is inherent in any 

development the end-goal of restoration 

should be clearly defined and finally 

offset, or conservation measures should 

be identified to enhance biodiversity. 

Offsets and conservation need to be 

carefully evaluated in their application and 

how they support the specific impacted 

biodiversity aspects from the project. 

The current aim is to implement the first 

three steps effectively and ensure that 

net impact on biodiversity is well defined 

before setting the criteria for offsetting.

2

RIVERINE ECOLOGICAL CONDITION

As in previous years, this section will focus on 

a summary of the biomonitoring programmes 

implemented across the Group in 2020. 

Biomonitoring involves the measurement of 

biological indicators to assess the condition 

of rivers. This includes evaluating physical 

features of a river, such as water quality, 

quantity and habitat. Biological indices are 

used to assign classes and categories in order 

to describe the state of the river reaches. The 

rationale for biomonitoring is to determine 

the differences in tolerance levels that various 

taxonomic groups of organisms (taxa: the 

classification of organisms into ranks in 

terms of their identifying features) have to 

the physical and chemical properties of a 

freshwater system. Taxa will occur according 

to their tolerances and preferences in various 

water qualities, quantities and habitats. 

Biomonitoring is a legal requirement in 

South Africa for all water use licences 

granted to mining operations by the 

Department of Water and Sanitation. 

In the US, biomonitoring is also a legal 

requirement of mine operating permits 

that are administered by the Montana 

Department of Environmental Quality and 

the United States Forest Service. Sibanye-

Stillwater’s biomonitoring efforts in the US is 

also undertaken in collaboration with local 

stakeholders through provisions within the 

Good Neighbor Agreement.

Sibanye-Stillwater uses biomonitoring to 

investigate the state of rivers during high-

flow and low-flow seasons. The purpose is to 

assess the variation in taxa assemblages (the 

combination of various types of organisms 

occurring within the study area) in the 

different hydrological periods when there is 

rain or drought. Assemblages vary due to 

the seasonal cues related to rainfall, runoff, 

plant growth and temperature. Multiple 

indicators of freshwater health are analysed 

to determine site-specific and catchment-

based variations in species composition of 

aquatic organisms, as well as changes in 

habitat suitability, during seasonal changes 

in water flow. Variations in water quality 

and quantity are assessed concurrently to 

aid interpretation of the results. Ultimately, 

biomonitoring enables us to assess long-

term trends and attribute changes in the 

environment to water quality or non-water 

quality related variables. 

External specialists are appointed to perform 

biomonitoring at Sibanye-Stillwater, these 

are planned and reviewed by an in-house 

specialist to ensure representative results 

and proactive management. The synergies 

in biomonitoring across our SA operations 

have been further investigated and will 

continue to be enhanced into 2021 for the 

new operations that have been acquired. 

COVID-19 impacted the execution of the 

biomonitoring requirements at the  

Marikana Operations.

Similarly, our US PGM operations use multi-

metric indices, based on the aquatic macro-

invertebrates and diatom assemblages. While 

this is similar to the monitoring conducted 

on the SA operations, each country uses 

bespoke indices. The indices are nevertheless 

based on the same principles and outcomes 

described above. Our US PGM operations 

also make use of chlorophyll-a monitoring 

– another commonly used measurement 

of water quality. The concentration of 

chlorophyll-a is a direct indication of the 

abundance of algae and productivity in 

aquatic environments. Higher concentrations 

typically indicate poorer water quality related 

to high nutrient concentrations. In Montana, 

the Department of Environmental Quality 

has established a nuisance threshold level of 

125mg/m2 for chlorophyll-a. This provides 

an indication of the level of eutrophication 

(excessive nutrients) in the river system.
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As with our SA operations, the US PGM 

operations’ catchment-based monitoring 

efforts include biomonitoring and water 

chemistry monitoring. The purpose of 

sample collection and consequent study of 

biomonitoring results and interpretations is 

to determine whether Sibanye-Stillwater’s 

activities have impacted the ecology of the 

Stillwater and East Boulder rivers. The benthic 

invertebrate and periphyton assemblages 

reflect the ecological health of a stream 

based upon the abundance and community 

structure of these aquatic insects and algae, 

which are critical parts of the stream’s food 

web. Monitoring evaluates spatial and 

temporal changes in the abundance and 

community structure of these aquatic insects 

and algae. 

During biomonitoring, a representative 

sample is collected over selected stream 

reaches. The presence or absence of 

certain indicator species in that sample 

provides indices of stream quality along that 

reach. Since the ecological tolerances for 

many macro-invertebrate and periphyton 

species are known, changes in community 

composition can be used to diagnose the 

environmental stress factors that affect 

ecological health and assess biotic integrity.

BIOMONITORING PROCESS

Site selection is  
based on

• Water use assessment 

• Presence of suitable sampling habitat 

• Good representation of entire river reach  

• Availability of historic data

Water quality 
monitoring

•  Hand-held water quality meters are used for on-

site monitoring of pH (acidity or alkalinity of water), 

conductivity, dissolved oxygen and total dissolved solids 

•  Water samples are taken for laboratory analysis of salts, 

nutrients and metals in line with the requirements of the 

Department of Water and Sanitation or the requirements 

of the Department of Environmental Quality in the US

Habitat  
monitoring

•  Assessment of the suitability of invertebrate habitats 

includes site-specific monitoring of biotopes: 

 • stones 

 • vegetation 

 • gravel 

 • sand 

 • mud

•  Reach-based assessments of the state of riparian and 

instream habitats

Aquatic macro-
invertebrate and 
periphyton monitoring

•  Site-specific assessment of macro-invertebrate assemblage 

by sampling biotopes (as defined above) using SASS51

•  Reach-based assessment of macro-invertebrates based on 

site-specific data, using the MIRAI2

•  Periphyton monitoring is conducted in the US PGM 

operations using the composition of microalgae taxa 

(diatoms) found on substrate in various sites

1 South African Scoring System Version 5
2 Macro-invertebrate Response Assessment Index

KEY FINDINGS IN 2020

SA OPERATIONS
Catchments within our gold operations were affected by various land and water uses that are not limited to mining. The results presented 

below therefore indicate catchment-wide impacts for the 2020 high- and low-flow cycles.

Before elaborating on the results, it is necessary to state that restrictions imposed due to COVID-19 impacted the monitoring programmes 

as follows:

• Beatrix and Burnstone operations: The high-flow assessment, which usually occurs in March, was moved to October 2020

• RPM and Kroondal operations: Similarly, the high-flow assessments were moved from March to November 2020

•  Marikana operation: During 2020, alignment with the other existing biomonitoring programmes at Marikana was due to be achieved, 

however execution was hampered by COVID-19 restrictions and thus it will only be executed in 2021
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The ecological condition of the Theronspruit 

and Boschluispruit remained aligned with 

previous monitoring results. A deterioration in 

the Doring river’s overall ecological condition 

was noted during the 2020 low-flow although 

recovery was shown in the 2020 high-flow 

period. The decline was not attributed to 

mining operations directly and is likely a result 

of cumulative catchment influences. 

Key focus areas for 2021 will be to address 

the diffuse and point source inputs of salts 

and nutrients from the Beatrix operations. 

This will especially aid in improving the 

ecological conditions during low-flow periods 

where return flows from the mining areas act 

as the only flows contributing to the Theron- 

and Boschluispruit. 

The catchment showed a deterioration 

during the 2020 monitoring period. This 

was expected during the low-flow period 

where flow was very limited and the 

temperatures were below the average, 

which even resulted in ice formation. While 

the downstream site showed some recovery 

in the high-flow period there is a need to 

further investigate impacts and influences 

on the sites, with eutrophication possibly 

contributing to the noted deterioration. 

Although nutrient loads remain comparably 

low it is apparent that the catchment is 

susceptible to enrichment and algal blooms, 

which in turn impact on the invertebrate 

diversity as the suitable habitat is limited in 

the wetland system and thus algal blooms 

further decrease the habitat availability.

INTERPRETATION OF BIOMONITORING CLASSES

Class as per index Interpretation

E/F
Critically modified: The system has been so significantly impacted by human activities that complete deterioration 
has occurred, the system barely serves its ecological function and recovery will be very difficult to achieve. This is an 
unacceptable state and no river reach is allowed to fall within this category.

D
Largely modified: Human activities have had a clearly evident negative impact on the ecosystem and have significantly 
changed the system. Recovery will be difficult but, if this is acknowledged and the need for economic activities is prioritised, 
a class D is allowable.

C Moderately modified: Some ecosystem deterioration has occurred due to anthropogenic activities. Deterioration is not, 
however, significant and the ecosystem has a good chance of recovery.

B Largely natural: Mostly not impacted by humans (anthropogenic impacts are minimal/acceptable).

A Natural, unmodified: Not impacted by humans (mostly protected areas in upstream catchments).

 SA GOLD OPERATIONS

BEATRIX

BURNSTONE

Legend

Biomonitoring Site Shaft Tailings Storage Facility (TSF) Watercourse
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The Wonderfonteinspruit and 

Bloubankspruit continued to show seriously 

modified conditions. The temporary 

improvement recorded at the Upper 

Wonderfonteinspruit’s upper site during 

the 2019 period has been completely lost 

due to significant partial and untreated 

sewage inputs into the stream leading to 

eutrophication and acutely toxic ammonia 

within the stream. Similarly, the upper 

reaches of the Bloubankspruit have been 

highly impacted by sewage with intolerable 

nutrient concentrations. 

It is notable that these water quality impacts 

decrease downstream of the Cooke 1 

discharge, however the most downstream 

site in the Wonderfonteinspruit is located 

in an impoundment and thus habitat 

availability is limited. 

The Loopspruit Main and Upper West 

Loopspruit are discussed under Kloof. 

The Lower Wonderfonteinspruit showed 

a deterioration with significant impacts 

from municipal sewage sources. The 

Kraalkopspruit showed a decline only 

during the low-flow assessment which was 

attributed largely to deteriorated habitat. 

A new site was added in 2019 to assess the 

reclamation of the No. 5 tailings storage 

facility by Far West Gold Recoveries, 

however the site assessment was not 

possible due to the security risks posed by 

the significant presence of illegal miners 

within the reach.

COOKE

DRIEFONTEIN
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currently under application and review. 

The second issue was related to nutrient 

enrichment in the downstream site due to 

noted dumping of waste and carcasses. 

It was noted that water quality in the reach, 

which is primarily influenced by Ezulwini, has 

shown an improvement over time, indicating 

that the water quality management 

measures implemented are contributing to 

improving the water resource. 

The most downstream point in the Leespruit 

is represented in the Kloof map below as 

point 14. It is notable that both the Ezulwini 

and Kloof assessments showed the end 

point of impacts further upstream, point 3 

for Ezulwini and point 6 for Kloof. However 

it was found that the Leeuspruit Confluence  

shows a deterioration as compared to 

the upstream points indicating that other 

catchment inputs are influencing this stream 

The results for the Lower Wonderfonteinspruit 

are presented under Kloof. 

The Middelvleispruit showed improvement 

in the high-flow assessment but suffers 

from illegal mining activities that 

significantly impact on the instream and 

riparian area. The Main Loopspruit shows 

moderately modified to near natural 

conditions, which specifically points to the 

most downstream point acting as a fair 

end of influence point for the mine. The 

Leeuspruit shows fair conditions despite the 

wetland nature of the stream. 

Further investigation into nutrients in the 

Leeu- and Loopspruit catchments and 

ultimately upon closure habitat restoration 

at the discharge points are recommended. 

Refer to the Ezulwini discussion for more 

information on point 14.

The Klein Wes Rietspruit showed consistent 

results with the previous assessments. Two 

key impacts were noted. The first was 

ongoing erosion due to large discharge 

volumes. This will be addressed by means of 

the rewatering of the shaft and subsequent 

rehabilitation of the stream which is 

outside of Sibanye-Stillwater’s activities. This 

is significant from a biodiversity perspective 

as this reach was the area in which the new 

fish species Enteromius cf palidus was noted, 

and has not subsequently been found. These 

findings and concerns have been raised at 

catchment forums to alert authorities and 

other catchment users. 

EZULWINI

KLOOF
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A unique biodiversity assessment known 

as the Dragonfly Biotic Index (DBI) was 

undertaken for Kloof in 2020. This 

index assists in confirming the riparian, 

marginal and aquatic biotope diversity. 

A total of 22 species were found, with 21 

of these occurring in the Loopspruit. The 

endemic Yellow-Faced Sprite (Pseudagrion 
citricola) and near endemic Friendly 

Hawker (Zosteraeschna minuscula) were 

found on site.

No impacts from the Blue Ridge operation 

were found to be occurring within the river 

reaches assessed. 

Deterioration within the lower Olifants and 

Bloed rivers is largely related to flow and 

habitat drivers. The upper reaches of the 

Olifants river show a near natural condition, 

which was also evident in the sampling 

of the larvae of a Blue Cascader (Zygonyx 
natalensis) which is reliant on river systems 

that are healthy and have consistent flow.

 SA PGM OPERATIONS

BLUE RIDGE

The Hex Upper was found to be in a near 

natural condition and the Largescale 

Yellowfish (Labeobarbus Marequensis) 
was sampled for the first time in the 2020 

low-flow survey. The future management 

aim based on this finding would be to 

encourage the protection of habitat, flow 

and water quality drivers to allow for further 

populations to be found downstream, the 

action plans related to Sibanye-Stillwater are 

detailed in the RPM sections below.

KROONDAL AND RPM HEX UPPER

KLOOF continued

Note: The 4 (red dot) was dry during measurement 
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The Marikana operation was not attributed 

to having impacted the Sterkstroom’s 

condition; impacts on the downstream 

site have been attributed to cumulative 

catchment impacts. 

It is a future requirement that this 

assessment be combined with that of the 

Marikana (Western Limb) operation as these 

may be contributing to the noted cumulative 

impacts on the downstream site.

MARIKANA (KROONDAL)

The Klipfonteinspruit has been found to be 

impacted by high salt concentrations, which 

have an impact on the downstream Hex 

river as demonstrated in the Lower Hex river 

results below. Mid Hex upper- and mid-sites 

show deterioration as compared to the 

upstream monitoring points, and are primarily 

impacted by municipal sewage input, urban 

development and solid waste dumping.

The Lower Hex river is affected by 

cumulative impacts including municipal 

sewage, solid waste and extensive urban 

and mining development. However high 

salt loads emanating from the contributing 

tributaries (Dorpspruit, Klipfonteinspruit and 

Klipgatspruit) will be key areas of focus in 

2021 in order to identify and reduce sources 

from the operations. 

Investigations have already begun to reduce 

potential seepage sources from tailings 

facilities within these catchment areas. 

RPM: MID HEX RIVER

RPM: LOWER HEX RIVER
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Aquatic invertebrate and periphyton 

sampling has been conducted in the 

Stillwater river since 1980. 

In 2020, biological assessments were 

done and chlorophyll-a determination 

were sampled from sites, as presented 

below, SMC-J (upstream), SMC-2 and 

SMC-11 (proximal to the mine site) and 

sites WFSC and SMC-13 (upstream and 

downstream from the Hertzler tailings 

storage facility). Data was evaluated using 

current and historic Montana Department 

of Environmental Quality (DEQ) assessment 

methods as well as ecological interpretations 

of the raw taxonomic data. Scores and 

interpretations were used to provide insight 

into spatial and temporal trends in biological 

integrity at sites on the Stillwater river, 

associated with the Stillwater mine. 

Sampling locations on the Stillwater river (1998-2020)

During 2020, ecological analysis of composite macro-invertebrate 

assemblages at SMC-J (upstream of the mine) suggested 

good water quality, whereas analyses suggested some slight 

water quality impairment by nutrient enrichment at SMC-11 

(immediately downstream of the mine). Water quality impairment 

by nutrient enrichment could not be ruled out at SMC-2, WFSC, 

and SMC-13. However, the algal data did not support nutrient 

enrichment at any of these sites. Mitigation measures are in place 

and further measures will be implemented to prevent potential 

nutrient enrichment from the Stillwater mine.

The macro-invertebrate data suggested disturbed habitat 

conditions, potential negative effects of fine sediments, and 

a slight possibility of metals contamination at site SMC-11 

(immediately downstream of the mine).  No habitat disturbances 

or negative effects of fine sediments or metals were indicated at 

any of the other sites.

In 2020, mean chlorophyll-a concentrations at WFSC (upstream 

of the Hertzler TSF) surpassed the perceived nuisance level 

concentration (125mg/m2) set by Montana DEQ. Means at all 

other sites in previous years, and WFSC in previous years, have 

been below this concentration; however, in recent years some 

individual replicate samples have exceeded this value. In recent 

years’ chlorophyll-a concentrations have trended downward 

at SMC-J and SMC-13, whereas they have trended upward at 

SMC-2, SMC-11, and WFSC. The chlorophyll-a trends between 

1998 and 2020 are indicated below.

 US PGM OPERATIONS

9

STILLWATER MINE
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Biological assessments, including chlorophyll-a, periphyton and macro-invertebrate sample collection and analysis, of the East Boulder river 

upstream and downstream of the East Boulder mine have been conducted since 1998.

In 2020, macro-invertebrates, periphyton and chlorophyll-a were sampled from sites upstream (EBR-003) and downstream (EBR-004a and 

EBR-005) of the East Boulder mine as shown in the map below. The purpose of sample collection and study of chlorophyll-a results and 

interpretations is to assist in determining whether the East Boulder mine’s activities have impacted the periphyton density and thus the 

ecology of the East Boulder river.

10

Stillwater river: Mean 
chlorophyll-a concentrations 
at sampled sites, 1998 – 
2020. The chlorophyll-a 
concentration that is the 
threshold for nuisance algae 
is 125 mg/m2

  EAST BOULDER MINE
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“Trend analyses demonstrated no 
significant monotonic trend in chlorophyll-a 
concentrations at any East Boulder river site 
over the study period.”

WETLAND ECOLOGICAL CONDITION
Sibanye-Stillwater is fortunate to operate 

within areas surrounded by wetland systems 

as these provide a host of ecological 

services, many of which service the 

operations, such as carbon and pollutant 

sequestration, flood attenuation, water 

storage and biodiversity support. In turn 

careful management is required of both 

direct and indirect mining-related impacts so 

as to maintain the ecological functionality 

of the wetlands and ultimately ensure that 

these wetlands’ ecosystems will function 

sustainably beyond mining.

While numerous assessments have been 

conducted for all the operations, Sibanye-

Stillwater is undergoing a process of 

improving upon these assessments by 

monitoring the health of these systems in a 

more consistent manner so as to inform the 

ecological degradation and/or improvement 

occurring. This in turn will inform improved 

management of the wetlands’ ecosystems as 

well as the catchments that surround them. 

WETLAND ASSESSMENT PROCESS
Wetland assessments involve the 

integration of several indicators to identify 

and delineate the wetland, evaluate 

the state of the wetland as compared 

to expected baseline conditions, and 

to determine the services provided by 

the wetland and, thus, its function 

and importance in the ecosystem. The 

delineation criteria used can vary from 

desktop-based assessments that make use 

of Geographic Information Systems (GIS)

based indicators to determine landscape 

characteristics or vegetation indicators 

that predict the position and extent of 

the wetlands. These are often supported 

by literature reviews and much of the 

GIS delineations have been executed by 

government and are readily accessible 

through open access internet-based 

national inventories. 

While these assessments provide an initial 

indication of the position and extent of 

wetlands on site there is a need to expand 

these assessments on site, as the GIS-based 

assessments often mis-identify systems such 

as tailings storage facilities, return water 

dams and other mine-created facilities as 

wetlands. Depending on the timing and 

quality of data they may also provide a 

misrepresentation of the extent of wetlands, 

and in some cases miss wetland systems 

entirely. Thus, additional in-field assessment 

criteria using soil, vegetation and the 

presence of water is also used to improve 

upon the wetland delineations. This in turn 

11

Approximate sample locations for 
biological monitoring on the East 
Boulder river

There was little indication of nutrient 

enrichment and water quality appeared 

to be good at all three East Boulder river 

sites in 2020, based on invertebrate and 

periphyton assemblages. The dominance of 

Achnanthidium species among the diatom 

flora supported these findings due to their 

preference for water quality showing low 

nutrient levels and unimpacted run-off from 

the surrounding catchment. 

Chlorophyll-a concentrations at a given 

riverine site are influenced by a number of 

factors, including ambient, point and non-

point sources of nutrients, light exposure, 

water temperature, volume and flow. These 

concentrations are provided for the East 

Boulder river from 2010 to 2020 in the 

adjacent graph.

After seeing a large increase in 

concentrations in 2018 and 2019 at EBR-003 

and EBR-004A, chlorophyll-a concentrations 

in 2020 declined to levels recorded prior to 

2018. Chlorophyll-a concentrations have 

remained essentially unchanged at EBR-005 

since 2013. Trend analyses demonstrated no 

significant monotonic trend in chlorophyll-a 

concentrations at any East Boulder river site 

over the study period. 

East Boulder river: Long-term mean chlorophyll-a concentrations, 2010 – 2020



O U R  M I N I N G  I M P R O V E S  L I V E S
JSE: SSW NYSE: SBSW

allows for the total wetland area to be 

determined and buffers delineated based on 

legislative requirements. In future, assessment 

methods will be aimed to use project-specific 

requirements along with other wetland 

criteria to determine site-specific buffers 

so as to promote ecological connectivity 

and reduce deterioration of these essential 

ecosystems, while maximising the area 

that may be used for beneficial economic 

development.

Once a wetland has been delineated and 

the hydrogeomorphic (HGM2) unit has 

been determined, the Present Ecological 

Status (PES) and Ecological Integrity and 

Sensitivity (EIS) can be determined as per 

the WET-Management Series published by 

the Department of Water and Sanitation 

and Water Research Commission. The PES 

assessment is made up of three components: 

1. Hydrology

2. Geomorphology

3. Vegetation

2  The functional unit of a wetland which 
shows approximate uniform hydrological and 
geomorphological features.

These criteria are scored out of 10 (0=natural 

and 10=critically altered) in order to determine 

the variation from reference or natural 

conditions. This in turn is translated to 

health classes from “A” (natural/unmodified) 

to “F” (critically-modified). It should be 

noted that these criteria also consider 

potential influences between ground- and 

surface-water interactions. This is an area 

that is being expanded upon in terms of 

hydropedological assessments and will 

become a focus area in 2022 and beyond but 

have and will be executed for new projects.

Finally, the EIS is determined through the 

scoring of the various criteria within the 

following categories:

1. HGM catchment

2. HGM unit

3. Downstream of HGM unit

4. Landscape

5. Threats and opportunities

Within these categories the various criteria 

are rated from 0 (lowest level and/or 

likelihood of service provision) to 4 (highest 

level and/or likelihood of service provision). 

These criteria are applied to the categories 

of the 15 different EcoServices  and can be 

applicable to several categories. These are 

plotted in the radar diagrams. However, 

an overall statement of services is usually 

provided in the form of high, moderate or 

low EIS.

KEY FINDINGS
The extent of the wetland HGM unit, as well 

as the PES and EIS for the areas assessed at 

the SA operations is provided in the table 

below. 

Gaps noted in the assessments are to be 

addressed through the course of 2021 

and 2022. A specific aim in the next two 

years will be to ensure the impact extent is 

determined for each wetland unit, that the 

expansion of the delineation of the wetland 

units to represent the actual wetland extent 

as several are limited to the wetland footprint 

within the operational/ownership area of the 

mine and not the actual ecological unit, and 

finally to set management and appropriate 

monitoring criteria for each wetland. 

These will feed into the greater integrated 

catchment monitoring programme Sibanye-

Stillwater has already begun with in terms of 

the riverine ecological condition monitoring.

A refinement of the wetland delineations 

is expected as the assessments above 

commence. Specifically, the units are likely 

to be divided further to more appropriately 

group the HGM units, which is needed to 

improve management as each unit type is 

influenced by different hydrological drivers.

12

Operation Wetland Unit No. HGM unit Size (ha) PES EIS

Beatrix Wolvepan 1 & 2 Pan/depression 31.85  Very High

Beatrix Rietpan 1 & 2 Pan/depression 243.8  Very High

Beatrix Sandrivier Channelled valley bottom 20.3 C High

Beatrix Boschluispruit Channelled valley bottom 112 C Mod

Beatrix 4# Wetland Unchannelled valley bottom 144  Mod

Beatrix Doring river Channelled valley bottom 3.3 B High

Beatrix Theronspruit Channelled valley bottom 10.3

Beatrix Btx Depression Pan/depression 65  Low

Burnstone Burn 1 Unchannelled valley bottom 47  NA

Burnstone Burn 2 Unchannelled valley bottom 205 C Mod

Driefontein Drie 1 Unchannelled valley bottom 49.8 D Mod

Driefontein Drie 2 Channelled valley bottom 19.7 D Mod

Driefontein Drie 3 Channelled valley bottom 66.5 C Mod

Kloof Klf 1 Channelled valley bottom 261 E Mod

Kloof Klf 2 Channelled valley bottom 26 D Mod

Kloof Klf 3 Hill slope seep 42 D Low

Kloof Klf 4 Hill slope seep 2 D Low

Kloof Klf 7 Hill slope seep 2.5 D Low

Kloof Klf 9 Hill slope seep 9.8 D Low
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Operation Wetland Unit No. HGM unit Size (ha) PES EIS

Kloof Klf 11 Unchannelled valley bottom 20.5 C Mod

Kloof Klf 12 Unchannelled valley bottom 30 D Low

Kloof Klf 13 Hill slope seep 18 E Low

Kloof Klf 14 Channelled valley bottom 9 C Low

Kloof Klf 15 Unchannelled valley bottom 2 D Low

Kloof Klf 16 Channelled valley bottom 327 D High

Kloof Klf 17 Unchannelled valley bottom 110 C High

Kloof Klf 24 Channelled valley bottom 383 D Mod

Kloof Klf 25 Unchannelled valley bottom 20 C Low

Kloof Klf 28 Channelled valley bottom 22 D Low

Kloof Klf 29 Channelled valley bottom 125 C High

Kloof Klf 30 Hill slope seep 2 C High

Ezulwini Ezulwini Wetland Unchannelled valley bottom 62.5 E/F Low

Ezulwini Klein Wes Rietspruit Channelled valley bottom (15) 92.5 E Low

Ezulwini Leeuspruit Unchannelled valley bottom (14a) 20.6 D Low

Cooke RU   2 Hill slope seep 10.47   

Cooke RU 3 Ephemeral drainage line 1.33 C Mod

Cooke RU 4 Hill slope seep 1.07 C Mod

Cooke RU 6 Channelled valley bottom 14.78 C Mod

Cooke RU 7 Hill slope seep 36.19 D Mod

Cooke RU 9 Channelled valley bottom 33.48 E Mod

Cooke RU 10 Pan/depression 16.42 D Low

Cooke RU 11 Pan/depression 22.61 F Low

Cooke RU 12 Channelled valley bottom 35.68 E Low

Cooke RU 13 Pan/depression 8.69 E Low

Cooke Temp Wetland Temp orary wetland 3.91 F Low

Cooke RU 14 Unchannelled valley bottom 85.43 E Mod

Cooke RU 25 Ephemeral drainage line 8.63 D High

Cooke RU 16 Unchannelled valley bottom 38.22 E Mod

Cooke RU 17 Hill slope seep 61.59 C High

Cooke RU 18 Channelled valley bottom 45.66 E High

Cooke RU 15 Channelled valley bottom 588.93 E Low

Cooke RU 19 Channelled valley bottom 56.35 D High

Cooke RU 23 Pan/depression 9.21 D Low

Cooke RU 22 Hill slope seep 77.8 D High

Cooke RU 21 Pan/depression 40.75 D Mod

Cooke RU 24 Pan/depression 8.93 D Low

Akanani Mohlosane river Channelled valley bottom C/D Mod

Akanani Mohlosane EDL  Ephemeral drainage line C/D Mod

Kroondal & 
Marikana KM A Channelled valley bottom 21.03 C Low

Kroondal & 
Marikana KM B Channelled valley bottom 20.7 C Low

Kroondal & 
Marikana KM C Channelled valley bottom 12.87 C Low

Kroondal & 
Marikana KM D Channelled valley bottom 33.78 C Mod

Kroondal & 
Marikana KM E Channelled valley bottom 7.15 D Low

3  The EcoServices refer to the ecosystem services provided by wetlands to humans and the greater environment, these include: flood attenuation, 
streamflow regulations, sediment trapping, toxicant and nutrient removal, erosion control, carbon storage, biodiversity maintenance, provision of natural 
resources (water, textiles, food etc.), cultural significance, aesthetic and scientific research value.

13



O U R  M I N I N G  I M P R O V E S  L I V E S
JSE: SSW NYSE: SBSW

14

CONSTRUCTED WETLANDS
Constructed wetlands within the context of 

this discussion are situated within in- and 

off-stream built environments for the purpose 

of treating the water entering these facilities, 

such that it is improved upon discharge 

to the receiving environment. Within the 

SA gold operations, the large volumes of 

groundwater dewatered from the mine 

workings undergoes various treatment 

measures before it is discharged into the 

receiving environment. This often includes 

the implementation of a combination 

of active and semi-passive measures to 

effectively treat the water. Constructed 

wetlands as a form of semi-passive treatment 

are used to treat more than 150 Ml per day 

of groundwater discharged into freshwater 

ecosystems. These systems serve a multitude 

of functions including:

•  Sediment trapping: Runoff from 

impacted areas and sediment that may 

be washed into water abstracted from 

underground is trapped within the 

constructed wetlands, this allows for the 

constructed facilities to be excavated 

without the natural wetland being 

impacted while reducing sedimentation 

and channel incision

•  Settling of metals and solids: Similarly, 

the anoxic zones created within the 

constructed wetlands allow for the 

settling of metals and solids, which is 

further supported and enhanced by the 

presence of helpful flora such as iron-

reducing bacteria and reeds 

•  Sequestration of nutrients: The 

function of wetland plants in the uptake 

of nutrients is well known and utilised. 

Further to this, the creation of oxic 

and anoxic environments within the 

constructed wetland system allows for 

reduction in nutrients and specifically the 

reduction in toxic ammonia 

•  Sources of biodiversity: Despite 

these systems having been artificially 

created, the presence of consistent water 

availability promotes biodiversity while 

the constructed wetlands are in use, 

and in the case of the long-term gold 

mining within the West Rand this source 

of biodiversity has been promoted for 

many decades. These wetlands host a 

wide variety of plant, insect, fish and bird 

life, even when the natural surrounding 

systems are dry or otherwise impacted

•  Water attenuation: Many of these 

facilities were designed to act as storage 

facilities from where abstraction for 

other beneficial uses occur, and water 

is stored for more progressive release 

into the receiving environment, thereby 

reducing the erosion impact by buffering 

high-flow events

A few examples are briefly discussed in 

terms of the constructed wetlands serving 

these vital functions at the Sibanye-

Stillwater operations:

Peter Wright dam: The dam serves as 

the catchment facility for the groundwater 

pumped from the Ezulwini underground 

operation. It is an in-stream facility, 

constructed in 1971, in the upper-most 

catchment of the Klein Wes Rietspruit. 

Besides receiving mine-impacted 

groundwater it also receives impacted 

stormwater from the surrounding historically 

built tailings storage areas. The dam has 

a large capacity and therefore has a large 

anoxic and settling zone which allows for 

the settling-out of metals, in particular 

uranium, iron and manganese, as well as 

suspended solids. In turn, upon the cessation 

of underground dewatering this will allow for 

the impacted settled material to be removed 

from the dam, while the flow out of the dam 

is controlled to prevent downstream impacts 

to the Klein Wes Rietspruit.

Kloof and Driefontein biodams: The 

biodams are, as the name describes, a 

series of dams filled with wetland plants 

to promote the settling of solids and 

sequestration of metals and nutrients before 

release into the downstream environment. 

The series of dams and channels allows 

for oxic and anoxic zones to be created. 

Phosphorous and nitrogen removal as 

well as iron and manganese settling are 

primarily performed by these systems. These 

dams are off channel thus providing the 

same function as the Peter Wright dam, 

but also further reduce the impact on 

the receiving water bodies upon closure 

and decommissioning. Considering their 

function in water storage and treatment, 

it may be viable to consider these facilities 

in long-term planning for post-mining 

water uses as they could be used by under-

resourced municipalities for the treatment 

of sewage effluent and/or sources of water 

supply to surrounding farmers, as they 

are associated with historical pipeline and 

channel networks used in irrigation schemes 

for the region.

Beatrix evaporation dams: The 

evaporation dams are earthen facilities into 

which highly saline groundwater from the 

underground workings in the Free State is 

pumped to prevent the salinisation of the 

surrounding freshwater systems. These 

facilities have been in operation for many 

decades and have established saline tolerant 

fauna and flora and are often the only 

available water resources in the surrounding 

catchment in low-flow periods. The area is 

also dominated by endorheic wetlands, i.e. 

pans, which typically vary between fresh and 

saline conditions, thus within the ecological 

context of the region the evaporation dams 

provide an extension of these pans and 

refuges in low-rainfall periods when most 

other pans are dry, specifically for waterfowl.
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The natural wetland systems provide 
similar and often enhanced treatment, 
attenuation and biodiversity solutions, 
however the aim is to reduce the impact 
to these systems so as to ensure their 
functionality and prevent the need to 
remove impacted sediment which can 
cause significant ecological degradation. 
A case study is presented whereby 
this situation is exemplified and the 
mitigation hierarchy has been applied 
in order to assess the most sustainable 
way forward for the implementation of 
rehabilitation activities.

CASE STUDY 1:  
IMPLEMENTING THE MITIGATION 
HIERARCHY FOR WETLAND 
REHABILITATION

The application of the mitigation hierarchy is 

applicable during all phases of the mining life 

cycle: avoidance is not only applicable prior 

to mining but also when considering the best 

way forward for closure and rehabilitation 

as there are situations where avoidance is 

preferable to certain restoration measures 

as the implementation of these measures is 

likely to cause more loss to biodiversity and 

ecosystem functionality. In this case study, 

two wetland systems will be considered 

both of which have been impacted by the 

deposition of metal and salt-rich sediments, 

though to varying degrees. Multiple metrics 

were investigated to determine the best 

restoration requirements for these wetland 

systems, though it is essential to ensure 

evaluation of indicators is done throughout 

the restoration period so as to inform any 

further management measures.

BACKGROUND

In the cases presented the standard approach 

advocated has been the removal of impacted 

sediments from the wetland systems, which 

has subsequently required the need to restore 

these excavated environments. This poses 

several environmental concerns including the 

disposal of impacted material, the shaping 

of the disturbed environments to ensure the 

hydrological characteristics are maintained 

and the re-establishment of the biological 

integrity of the systems. Both systems have 

been impacted for several decades, which 

has led to the gradual adaptation of the 

wetland system to the disturbed condition. 

Despite this adaptation, the goal is to 

promote a net gain in biodiversity. Thus, both 

systems have been investigated as to how 

this enhancement could best be achieved.

RATIONALE
The following key factors were considered 

when determining the way forward for 

wetland restoration requirements:

1. Flow: The hydrological drivers within 

an ecosystem were considered in terms of 

current flow patterns during rehabilitation 

and post-rehabilitation flow. The hydrological 

connectivity with up- and downstream 

environments was also considered, as any 

inputs into the wetlands would need to 

be diverted to allow for the removal of 

sediments or else the sediments would wash 

into the downstream catchment causing 

further environmental degradation. It should 

be noted that this also refers to ground- and 

surface-water interactions.

2. Ecosystem connectivity: The position of 

the wetland system within the environment 

is a key consideration as, similarly with 

hydrological connectivity, the system may 

serve vital services for the migration and 

colonisation of aquatic species. Disturbances 

during rehabilitation may even impact on 

vegetation confined to very limited areas 

within the landscape and cause disturbance 

to fauna (mammals, birds and reptiles) 

dependent on these limited wetland habitats.

3. Sediment characteristics: The long-term 

impacts expected within wetland systems 

that have received impacted run-off and/or 

mining material are largely related to the re-

mobilisation of settled solids as well as metals 

trapped in the wetland sediment. These can 

be released due to physical disturbances, 

hydrolysis, leaching and oxidation.

4. Water quality: Long-term water quality 

data is considered in terms of inputs and 

outputs from the wetland system for both 

ground- and surface-water influences. This 

is also considered in the context of post-

rehabilitation water quality.

THE CASE FOR AVOIDANCE
The Rand Uranium Cooke No. 1 shaft has 

been discharging treated mine water into the 

Wonderfonteinspruit for several decades. As 

the treatment of the impacted groundwater 

has varied over time, impacts associated with 

heavy metals and settled solids were expected 

to be observed in the wetland. The discharge 

contains sulfates which have the potential to 

cause acidification due to feasible biological 

and chemical processes. Upon the cessation of 

discharge the wetland will also have a reduced 

flow and thus experience oxidation in areas 

that are no longer inundated, which may 

promote the mobilisation of metals.

The consideration of the potential risks 

as described above tends towards a 

solution advocating for the removal of 

instream sediments to prevent the potential 

remobilisation of toxicants. However it is 

for this reason that more detailed scientific 

investigations should be undertaken as 

sediment removal would require complete 

diversion of the stream and thus significant 

habitat and hydrological alterations, and the 

excavation of complex wetland sediments 

for which restoration would be very difficult. 

It would also require the need to replace the 

excavated sediments with unimpacted soils 

which not only damages unimpacted areas 

but also may result in a release of metals 

from the unimpacted soils (commonly these 

are high in iron and manganese when not 

sufficiently leached).

Therefore, the rationale discussed above was 

applied. Specifically the risk of leaching and 

acid generation was assessed for the wetland 

soils. This risk in turn was weighed against 

the impacts associated with the removal of 

the sediment. The following key findings has 

led to the preliminary decision to avoid the 

removal of sediments:

1. Net acid generating capacity was found to 

be limited.

2. Leachate concentrations of toxicants 

when exposed to distilled water showed that 

limited unacceptable levels of metals would 

be released into the environment, and this is 

in the context of zero dilution from upstream 

sources. The high leachable concentrations 

noted were also associated with metals 

found elevated throughout the catchment, 

i.e. not attributed to the mining operations. 

Finally, the mechanisms for remobilsation will 

be dispersed throughout the wetland and 

would occur most likely during high rainfall 

conditions when dilution is expected, thus 

further reducing the expected impact.

3. The current water quality also shows that 

the quality of water leaving this wetland 
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is acceptable for downstream water user 

requirements, thus demonstrating that 

current leachate even in a variation of high- 

and low-flow conditions is not negatively 

impacting the downstream environment.

4. The wetland is instream and within the 

mid-reaches of the watercourse, the section 

is essential in maintaining habitat and 

hydrological connectivity, thus diversion 

would result in the alteration of  

these services. 

5. The wetland is made up of a sprawling 

reed-bed with diffuse flows, though some 

preferential flow paths have been created. 

Nevertheless, the reed-beds provide a 

function in toxicant removal and flow 

attenuation not only for the water discharged 

from Sibanye-Stillwater’s operations but also 

the upstream water users, which include 

inputs of high manganese, phosphate and 

total nitrogen. 

6. The removal of the sediments would also 

result in the removal of existing habitats 

supporting biodiversity and even egg-banks 

in the wetland sediments, particularly 

zooplankton.

7. Finally, the downstream receptors are 

sensitive to water quality and quantity 

changes as it feeds into the Donaldson dam, 

which is a well-known fishing site and is 

used by the surrounding communities. The 

potential washing of sediments into the dam 

during the sediment removal process would 

exacerbate the sedimentation of the dam and 

impact on the dam’s capacity.

Nevertheless, as indicated above continuous 

monitoring and assessment is implemented 

and will be continuously improved to ensure 

the appropriate course of action, as informed 

by the scientific investigations, has been 

undertaken. Should areas of concern arise 

the aim will remain to reduce the area of 

influence as far as possible and focus only 

on targeted areas of disturbance to promote 

avoidance thereby supporting continued 

ecosystem service provision and functionality. 

It should also be stated that the surrounding 

inputs and alterations to the catchment will 

be restored.

THE CASE FOR SEDIMENT REMOVAL
The Ezulwini wetland is located in the upper 

reaches of the Klein Wes Rietspruit and 

forms part of the catchment area for the 

Peter Wright dam. Prior to its takeover by 

Sibanye-Stillwater, the wetland was impacted 

by the paddocking of tailings material in 

the wetland, alteration of flow patterns and 

capturing of impacted stormwater. Discharge 

of treated sewage water is also channeled 

through the wetland to the Peter Wright 

dam. Sibanye-Stillwater noted that the outlet 

of the wetland into the Peter Wright dam as 

well as the groundwater in the immediate 

vicinity of the wetland showed elevated 

metals and salts, particularly uranium and 

sulfates. This led to an investigation into the 

required rehabilitation of this area. In contrast 

to the Cooke 1 Wonderfonteinspruit wetland 

the scientific investigation concluded that 

removal would be the best way forward. The 

key findings leading to this conclusion were 

as follows:

1. The leachate qualities in the wetland, 

shallow groundwater and outlet of the 

wetland showed clear unacceptable water 

quality concentrations in terms of metals 

and salts. While these qualities were 

significantly diluted by the water discharged 

from the Ezulwini underground operations, 

this discharge is planned to stop, which 

means that the dilution would be lost. 

Thus, mitigation measures needed to be 

implemented before the discharge ceases.

2. The sediment was significantly impacted 

as concentrated tailings were deposited into 

portions of the wetlands. Natural adaptation 

and amelioration of the sediments had 

occurred only to a limited extent while large 

portions still showed obvious  

tailings signatures.

3. The wetland is located in the upper-most 

reaches of the wetland and the upstream 

catchment’s inputs are limited to the 

mine’s footprint area, which means these 

inputs could easily be diverted through 

the enhancement of existing stormwater 

features. The loss of water to the receiving 

watercourse is limited and no connectivity 

issues between hydrological units were 

a concern as the impacted wetland is 

the upper-most portion of this wetland. 

Further flow would continue to be supplied 

throughout the rehabilitation phase from the 

treated sewage and underground mine  

water discharges.

4. An on-site inspection was also conducted, 

and no species of concern or unique habitat 

units were identified. 

5. The altered nature of the wetland area 

also allowed for the creation of paddocks 

and storage units to contain impacted water 

that accumulates during removal without 

requiring further alteration to the catchment.

6. Finally, due to the position of the wetland 

and the expected ultimate rehabilitation 

requirements of the Klein Wes Rietspruit 

upon final mine closure, integrated sediment 

removal, disposal and shaping rehabilitation 

measures will need to be undertaken. This 

includes considerations for the Peter Wright 

dam. Thus, the sediment removal was not 

considered to pose a greater risk to the 

ultimate rehabilitation of the Peter Wright 

dam catchment area and in fact is one of 

the first steps that needs to be completed 

before the downstream environment can be 

rehabilitated.

The case studies presented above 

demonstrate the need to investigate each 

rehabilitation project on the basis of site 

and project specific considerations. This 

further demonstrates that the mitigation 

hierarchy forms part of every decision-

making process and may be applicable in 

a variety of forms within a single project. 

In the first case where further disturbance 

was found to be best avoided there is 

still a need to ensure targeted restoration 

occurs based on the outcome of monitoring 

results. In turn in the second case, while 

removal and restoration was considered 

the best viable option avoidance of further 

impacts was implemented through careful 

stormwater control and planning of activities 

to first address upstream impacts before 

rehabilitation occurs downstream. In this way 

re-disturbing the downstream environment 

once rehabilitated is prevented.
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OTHER SENSITIVE AND/OR CRITICAL 
HABITAT UNITS
While surface water resources and their 

associated ecosystems will remain a key focus 

in management there is a need to ensure 

the ecosystem is managed as an integrated 

unit. A large portion of biodiversity may be 

supported by and reliant on surface water 

ecosystems but the terrestrial environments 

surrounding them are critical in ensuring a 

diverse ecosystem and biological community 

are maintained. These assessments need 

to consider a host of indicators in order to 

inform management criteria, including:

1. Soil characteristics

2. Vegetation units

3. Land impact assessments

4. Unique and important terrestrial 
habitats (e.g. ridges and caves)

Due to the large number of indicators 

and factors that need to be considered 

Sibanye-Stillwater implements a variety 

of assessments the aim of which is to 

ensure that a standard set of criteria 

are implemented as per the guidance 

provided in the biological diversity protocol 

assessments in the future. Thus, this section 

will be expanded in the 2021 annual report.

SA OPERATIONS
At our SA operations, new mine developments undergo a detailed environmental 

impact assessment process in which all protected areas and the potential impacts from 

developments are identified in line with national environmental legislation. Mitigation 

actions and plans are included in environmental management programmes for which 

approval is sought from the regulatory authorities. Where development needs to occur in 

ridges and wetlands, we apply for licensing and specific mitigation measures are proposed 

and signed off by the relevant regulatory authority before implementation. 

The removal of alien invasive species, important for biodiversity, is ongoing at our 

operations. In 2019, local SMMEs were identified to carry out the removal of these alien 

species at Driefontein and Kloof, and in 2020, the training, oversight and finalisation of 

contractual agreements requirements was undertaken. Removal is due to begin in 2021. 

An alien and invasive species programme is in place at the Marikana operations that 

involves the annual identification of these species and their mostly mechanical removal 

by employees. Chemical eradication occurs at selected areas by garden services under the 

supervision of a registered pest control operator (PCO) and by professional pest control 

companies.

BIODIVERSITY ASSESSMENTS
Biodiversity assessments have been conducted at Driefontein, Kloof, Burnstone and the 

Marikana operations. Biodiversity action plans (BAPs) have been developed for most of our 

operations and those operations without BAPs have been scheduled for this. 

The following species of interest, as per the International Union for Conservation of Nature 

(IUCN) and South African National Biodiversity Institute (SANBI) Red List data, have been 

found. Note: this is not a comprehensive list of all species in the respective areas. 

BIODIVERSITY ASSESSMENTS
Sibanye-Stillwater’s vision of promoting 

natural resources and improving life 

strongly advocates for the reduction 

in the degradation of natural habitats, 

halting the loss of biodiversity and 

protecting species on land and water. 

Our management processes contribute 

to the conservation of biodiversity and 

take integrated approaches to land use 

planning, as guided by the International 

Council on Mining and Metals (ICMM).

Sibanye-Stillwater is in the process of 

reviewing our environment-related 

policies to better align to the objectives 

outlined by the ICMM including specific 

commitments to the protection and 

enhancement of biodiversity within the 

ecosystems influenced by its operations. 

IUCN/SANBI  
Red List status Species observed 

Near threatened • Eupodotis caerulescens (Blue Korhaan) 1, 3 

• Mirafra cheniana (Melodius Lark) 2 

• Adromischus umbraticola subsp umbraticola (Cliff Andromischus) 2 

• Panthera pardus (Leopard) 2 

• Miniopterus schreibersii (Natal Clinging Bat) 2 

• Rhinolophus clivosus (Geoffroy’s Horseshoe Bat) 2 

• Rhinolophus darlingi (Darling’s Horseshoe Bat) 2 

• Myoti tricolor (Temminck’s Hairy Bat) 2 

• Vulpes chama (Cape Fox) 3 

• Leptailurus serval (Serval) 3 

• Atelerix frontalis (Southern African Hedgehog) 3,4 

• Adromischcus umbraticula 3 

• Phoenicopterus minor (Lesser Flamingo) 4

• Pterocles gutturalis (Yellow-throated Sandgrouse) 4

• Sagittarius serpentarius (Secretary Bird) 4

Declining • Boophane disticha (Gifbol) 2, 3 

• Hypoxis hemerocallidea (African Potato) 2, 3 

• Crinum macowanii (Cape Coast Lily) 4 

• Eucomis autumnalis (Pineapple Lily) 4
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IUCN/SANBI  
Red List status Species observed 

Vulnerable • Rhinolophus blasii (Blasius’s Horseshoe Bat) 2 

• Tyto capensis (African Grass Owl) 3 

• Crocodylus niloticus (Nile Crocodile) 4

Protected • Protected Opistophthalmus pugnax (Burrowing Scorpion) 2 

• Cheilanthes hirta (Parsley Fern) 4

• Cheilanthes viridis var. viridis (Lip Fern) 4

• Combretum imberbe (Leadwood) 4

• Cussonia spicata (Common Cabbage Tree) 4

• Gladiolus sericeovillosus (Gladiolus) 4

• Kniphofiia ensifolia (Torch Lily) 4

• Pellae calomelanos (Hard Fern) 4

• Scadoxus puniceus (Paintbrush Lily) 4

• Sclerocarya birrea (Marula) 4

• Acacia erioloba (Camel Thorn Tree) 5

• Boscia albitrunca (Shepherd’s Tree) 5

• Elaeodendron transvaalensis (Transvaal Saffron) 5

Endangered • Endangered Circus ranivorus (African Marsh Harrier) 3 

• Hadogenes gunningi (Rock Scorpion) 4

New species (not 
categorised)

• Enteromius pallidus (Goldie Barb) 3

1 Burnstone  
2 Driefontein  
3 Kloof 
4 Marikana operations  
5 Boabab operations

US PGM OPERATIONS

BASELINE BIODIVERSITY 
ASSESSMENTS

At our US PGM operations during 2019-

2020, supplemental baseline environmental 

studies for wildlife, vegetation, cultural 

resources, soil, hydrology, hydrogeology, 

and wetlands were concluded in 

preparation for expansion projects at 

both the Stillwater mine and East Boulder 

mine. The baseline assessment provided 

supplemental biodiversity data specific 

to the areas of tailings and waste rock 

expansion. Expansion of the tailings 

storage facilities and waste rock storage 

areas require formal amendments to the 

operating permits. The amendments 

proposed by the US operations will be 

evaluated by the regulatory authorities 

through an environmental assessment 

process to identify potential environmental 

impacts and management requirements.

Design for the new tailings storage facilities 

included complete avoidance of wetlands 

and streams. Design for the waste rock 

storage areas includes an unavoidable 

relocation of a small ephemeral drainage 

line at the Stillwater mine. The design 

of the diversion aims at maintaining the 

ecosystem functionality of the drainage line. 

Concurrent reclamation of all expansion 

facilities was included as a design criteria. 

Other potential critical habitats such as 

forests were also considered. The potential 

species of conservation concern was not 

found in the areas to be disturbed and thus 

avoidance was not considered necessary. 

The management of the forest is done in 

line with the US Forest Service Forest Plan. 

The footprint impact on the forest was 

aimed at minimising the area of disturbance 

as far as possible.
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FISHERIES MONITORING
During 2020, the framework for a voluntary 

fishery monitoring programme on the 

Stillwater river was established in cooperation 

with the Good Neighbor Agreement (GNA). 

Fisheries monitoring on the East Boulder river 

has been a foundational component of the 

stream health monitoring programme under 

the GNA for the past 20 years. The new 

monitoring programme on the Stillwater river 

is being established based on interest from 

the surrounding community in collaboration 

with the GNA Councils and the Montana 

Department of Fish, Wildlife, and Parks.

The Stillwater and East Boulder rivers are 

both cold-water trout fisheries with high-

quality water representing high elevation, 

headwater mountain streams with little to 

no human influence upstream of the mine 

sites. Recreational use of these rivers for trout 

fishing is an important beneficial use that the 

US PGM operations wishes to preserve and 

verify through monitoring.

The draft objectives of the GNA fisheries 

monitoring programme are as follows:

•  To attempt to determine fish distribution, 

species composition, and estimates for 

fish populations in the Stillwater river 

watershed

•  To collect baseline data that can be used 

to develop a long-term monitoring plan 

of fish populations in the Stillwater river, 

and to monitor potential impacts from 

the operations at the Stillwater mine and 

other sources (climate change, agriculture/

ranching, recreational stresses, etc.) 

•  To provide current fisheries census results 

to other stakeholders in the community 

Sibanye-Stillwater has sponsored the 

monitoring of fish distribution, species 

composition, and population estimates in 

the East Boulder river since 1996. Over that 

24-year timeframe, the East Boulder river has 

continued to support a healthy and vibrant 

trout population with no discernible impact 

from the East Boulder mine. The long-term 

population estimate graph below illustrates 

fisheries monitoring at a forest service 

recreational campground approximately 

two miles downstream of the East Boulder 

mine in a reach of the East Boulder river that 

is indirectly influenced by the discharge of 

treated mine water via groundwater. 

Population estimates for all trout species (>4 inches in length) captured at Site B-5 
over time. Yellowstone Cutthroat Trout were also present in low numbers in 2001, 
2009 and 2019
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BIGHORN SHEEP MONITORING
In 2020, Stillwater mine’s environmental 

department hired a Montana State University 

student under a summer internship. Her 

project for the summer, among many 

other responsibilities, was to create a 

Citizen Science Manual for Bighorn Sheep 

Monitoring. Monitoring of bighorn sheep 

has been a foundation of our biodiversity 

monitoring programme in the US for over  

30 years. 

The objective of the citizen guide is to 

educate the local community and general 

public about bighorn sheep and to learn 

about the science behind counting and 

monitoring sheep and how that data is useful 

for our overall understanding of habitat. 

This type of information is used by Montana 

Fish, Wildlife, and Parks, as well as US Forest 

Service to accurately monitor the trends of 

bighorn sheep in the Nye valley, which is a 

native wintering range for these bighorns.  

Rocky Mountain bighorn sheep (Ovis 

canadensis) are typically found in 

mountainous habitats with rugged, rocky 

BIOLOGICAL DIVERSITY PROTOCOL
The biological diversity protocol (BDP) has 

been developed and is due to be launched 

in early 2021. Sibanye-Stillwater has already 

started the process to partner with the 

Endangered Wildlife Trust (EWT), the hosts 

for the BDP. The first phase of the BDP will be 

executed in 2021 at Sibanye-Stillwater and 

will aim at achieving the following:

1. Setting of project framework and 
boundaries

2. Consolidation of available 
information into easy to report 
and track criteria

3. Identification of gaps and 
measures to address gaps

4. Setting of management 
guidelines and targets

The process will be dynamic with an aim 

to ensure continual improvement, taking 

cognisance of the complex and extensive 

environment within which Sibanye-Stillwater 

operates. The intention is to gradually replace 

and enhance the reporting provided in this 

fact sheet with that of BDP reporting.

cliff terrain. They can be seen in a variety of 

habitats from alpine tundra to sagebrush 

and grassland steppes where they forage 

on a wide variety of bunchgrasses, shrubs, 

and forbs. The range of the three subspecies 

of bighorns are distributed throughout 

the western portion of the United States, 

Canada, and Mexico.

Terraced cliff faces are particularly important 

for the use of “escape terrain,” where they 

can evade predators with their superior rock 

scaling abilities. It has been widely noted 

that bighorn sheep are hardly ever found in 

dense forests, where ambush by predators is 

a much higher possibility. Short, stout, and 

muscular stature makes them well adapted 

to nonchalant cliff navigating, but at the 

expense of being able to rely on great speed 

in the way many deer do to escape predators.

The bighorns that make up the Stillwater 

herd return yearly to the Nye valley adjacent 

to the Stillwater mine in mid to late fall 

for the winter season. Bighorn sheep are 

social creatures, forming herds of rams and 

larger groups of ewes with their lambs, or 

“nursery groups.” During the winter season, 

the bighorn herd can usually be spotted 

and observed from the mine property or 

from national forest land adjacent to the 

Stillwater mine.

James Wellsted 
Senior Vice President: Investor Relations 
Email: ir@sibanyestillwater.com  
Website: www.sibanyestillwater.com 
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OUR VISION:  Superior value creation for all our stakeholders through the responsible mining of 
our mineral resources
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