GROUP

FACT SHEET

31 December 2018

Sibanye-Stillwater is actively
involved in monitoring the
health of rivers vulnerable
to various land uses,
including mining, within its
areas of operation in
South Africa and the US.

BIOMONITORING:
RIVER HEALTHCARE
Biomonitoring involves the measurement of biological indicators to assess the condition
of rivers. This includes evaluating the 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 to determine
the state of river systems is based on differences in tolerance levels that various taxonomic
groups of organisms (taxa: the classification of organisms into ranks in terms of their
identifying features) have on 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 by
the Department of Water and Sanitation to our mining operations.

“The external biomonitoring
at Sibanye-Stillwater is
carefully 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 2019. Similarly, our US
operations use multimetric
indices, based on the aquatic
macroinvertebrates and
diatom assemblages”
1 Sibanye-Stillwater Biomonitoring: river healthcare 2018

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 flow. Variations in water quality and quantity are assessed
concurrently to aid interpretation of the results. Biomonitoring enables us to assess
long-term trends and attribute changes in the environment to water quality or non-water
quality related variables.
The external biomonitoring performed at Sibanye-Stillwater is carefully 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 2019.
Similarly, our US operations use multimetric indices, based on the aquatic
macroinvertebrates and diatom assemblages (the combination of various types of
organisms occurring within the study area). This is similar to the monitoring conducted
in the SA operations although each country uses indices relevant to the nation. The
indices are nevertheless based on the same principles and outcomes described above.
Our US operations also makes use of chlorophyll-a monitoring – another commonly used
measure 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.

The US operations’ catchment-based monitoring efforts include bio-assessment monitoring
and water chemistry monitoring. The purpose of sample collection and consequent study
of bio-assessment 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 bio-assessment monitoring, 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 macroinvertebrate and periphyton species are known, changes in community
composition can be used to diagnose the environmental stressors that affect ecological
health and assess biotic integrity.

BIOMONITORING PROCESS
• Water use assessment
Site selection
is based on

• Accessibility
• Presence of suitable sampling habitat
• Good representivity of entire river
• Availability of historic data
• Hand-held water quality meters are used for on-site monitoring of

Water quality
monitoring

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
• Assessment of the suitability of invertebrate habitats includes sitespecific monitoring of biotopes:

Habitat monitoring

Aquatic
macroinvertebrate and
periphyton monitoring

–– stones
–– vegetation
–– gravel
–– sand
–– mud
• Reach-based assessments of the state of riparian and
instream habitats
• Site-specific assessment of macroinvertebrate assemblage by
sampling biotopes

• Reach-based assessment of macroinvertebrates based on sitespecific data

• Periphyton monitoring is conducted in the US operations using the
composition of microalgae taxa (diatoms) found on substrate in
various sites

Adult violet dropwing (Trithemis annulata)

Subsistence fishing in the Lower Wonderfonteinspruit near our SA gold operations
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KEY FINDINGS
US PGM OPERATIONS
The Montana Valley and Foothill Prairie score of 83 for the Stillwater
River near the Stillwater mine (see red line on graph below) represents
the impairment threshold for the montane and foothill regions of
Western Montana (see area below red line for impaired range of
scores). At SMC-J (upstream), scores were mostly below the impairment
threshold between 2008 and 2015, exhibiting considerable vacillation
at SMC-J. However, from 2016 until 2018, scores varied little and were
clustered around the impairment threshold. At SMC-2, scores vacillated
around the impairment threshold from 1998 until 2011.After 2011,
scores declined dramatically and then recovered somewhat in 2017 and
2018 although they remained below the impairment threshold. There
was a general decline at site SMC-11 in scores from 1998 to 2016. Since
2014, scores have been below the impairment threshold with a slight
increase in scores in 2017 and 2018. However, the algal data does not
support nutrient enrichment at any of these sites. The habitat conditions
are undisrupted at all Stillwater River sites. Metals contamination was
not evident at any site.

WFSC

SMC-11

SMC-2

Stillwater Mine

SMC-J

For more detail on biomonitoring at our US PGM operations, refer to
page 15.

Approximate monitoring locations on Stillwater River (1998-2018)

90

100

80

80

70
Chlorophyll-a (mg/m2)

90

70
60
Score (%)

SMC-13

Hertzler Ranch

50
40

60
50
40
30

30
20

20

10

10

0

0

1998

1999

SMC-J

2000

2001

2002

SMC-2

2005

2008

2011

SMC-11

2014

2015

2016

WFC

2017

2018

Temporal trends in Montana Valley and Foothill Prairie bio-assessment
scores at all Stillwater River sites (2008-2018)

1998 1999 2000 2001 2002 2005 2006 2007 2009 2010 2001 2012 2013 2014 2015 2016 2017 2018

SMC-J

SMC-13

SMC-2

SMC-11

WFSC

SMC-13

Stillwater River: Mean chlorophyll-a concentrations at sampled sites
(1998-2018)

60

100
90

50

80

MVFP score

60
50

Chlorophyll-a (mg/m2)

70
Impairment threshold
Score below 83 indicates
impaired conditions

40

40
30
20

30
10

20
10
0

0
1998

EBR-002

1999

2000

2001

EBR-003

2002

2003

2004

2006

EBR-004A

2007

2008

2009

2010

EBR-005

Macroinvertebrate Montana Valley and Foothill Prairie (MVFP)
bio-assessment scoring (1998-2018)

2012

2015

2010-2012

2011-2013

2012-2014

2013-2015

2014-2016

2015-2017

2016-2018

2018

EBR-002

EBR-003

EBR-004

EBR-004A

EBR-005

East Boulder River: Three-year cumulative moving average trends for
chlorophyll-a concentrations (2010-2018)

Sibanye-Stillwater Biomonitoring: river healthcare 2018 3

SA OPERATIONS
Version 5 of the South African Scoring System (SASS) methodology,
used for rapid assessment of invertebrates in rivers to assist
in monitoring the health of the systems, is used at our SA
operations to determine the taxonomic community composition of
macroinvertebrate aquatic organisms.
A class can be determined for each river site based on the tolerances
to water quality and habitat changes of the macroinvertebrate
families found in the river systems. These classes, ranging from A to
E/F, indicate the condition of the river system from pristine to severely
impacted. Similarly, the Macroinvertebrate Response Assessment
Index (MIRAI), the method used for more in-depth interpretation of
the health of a river system, based on the invertebrate community,
determines similar classes for larger catchment areas.
The aquatic macroinvertebrate assessments at our US operations use
a combination of multimetric indices, including periphyton indices
for the interpretation of biological health of a river system. The
methodology, approach and interpretation of results are similar to the
practices and indices used in South Africa.
At the SA operations, the promulgated resource quality objectives
(the biological condition in which a system should be maintained
for the protection of the water resource and water users – defined
as numerical limits or classes) for the Upper Vaal recommend that
MIRAI category D is maintained for most of the river reaches around
Sibanye-Stillwater’s gold operations. Most of the river reaches satisfy
the MIRAI category D requirement with the exception of the Upper
Wonderfonteinspruit at Cooke and the Klein Wes Rietspruit at
Ezulwini. The Wonderfonteinspruit has been severely impacted by
the exponential growth of surrounding communities without the

requisite sanitation planning, resulting in uncontrolled and excessive
sewage inflows into the Wonderfonteinspruit. This has also been
exacerbated by the modification of the habitat following growth in
farming, mining and other industries in the catchment. The Klein
Wes Rietspruit, rated as a MIRAI category E for the 2018 low-flow
assessment, showed improvement in the latter part of 2018 and is
expected to improve to an acceptable MIRAI category when this is
next evaluated in 2019.
Deterioration in the high-flow assessment of 2018 of the Klein Wes
Rietspruit was expected to relate to construction and abstraction
activities near the assessed sites and not to mining as the legal
discharge quality and quantity results from the Ezulwini mining
operations have remained consistent. The quality of the river systems
and catchments have remained relatively consistent, when comparing
2018 to 2017, with some improvements at Beatrix following
improved flow during the high-flow assessment.
The resource quality objectives for our SA PGM operations in the
Crocodile Catchment have not yet been promulgated. The resource
quality objectives for the Olifants River require an MIRAI ecological
category of B/C. The Olifants River and Bloed River currently have
a SASS 5 category from B to E/F, largely as a result of non-mining
related factors including flow and habitat. Sibanye-Stillwater’s Blue
Ridge operation, which lies within this catchment, has been on care
and maintenance for several years. In comparison with the 2017
results, the systems have remained largely consistent.
The graphs and tables (on pages 5 to 14) indicate the SASS 5 results
for each of the mine sites in each river reach for the high- and lowflow assessments in 2018.

The Shortspine Suckermouth (Chiloglanis Pretoriae) in the Olifants River near the Blue Ridge operations
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SA GOLD 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 2018 high- and low-flow cycles.

INTERPRETATION OF BIOMONITORING CLASSES
Class as per index

Interpretation
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.

E/F
D

Largely modified: Human activities have had a clearly bad 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. It is not
significant and has a good chance of recovery.

B
A

Largely natural: Mostly not impacted by humans (anthropogenic impacts are minimal /acceptable).
Natural, unmodified: Not impacted by humans (mostly protected areas in upstream catchments).

DETAILED FINDINGS
BEATRIX
Beatrix

Beatrix

6

4
No. 4#

Doring River

Boschspruit

6

Doring River lower

5

Doring River upper

4

Boschluisspruit lower

3

Boschluisspruit upper

2

Theronspruit lower

1

Theronspruit upper

3
5
No. 3#

2

No. 1#
Theronspruit
No. 2#
1

Catchment

Results

2018 low flow

2018 high flow

Interpretation

• Wetland characteristics result in decreased habitat
Theronspruit

MIRAI Category: C*
SASS5 Class B to D: Largely natural to largely modified

availability at upstream site

• Improvement in state of macroinvertebrate community
downstream of Beatrix evident during both assessments

• Sites have shown to be impacted by flow conditions

Boschluisspruit

MIRAI Category: C*
SASS5 Class B to E/F: Largely natural to critically modified

with improvement when sufficient flow is available
(Class B) and significant deterioration when flow is not
present (Class E/F)

• Downstream site still impacted by water quality
and habitat from mining and surrounding land use
(especially erosion)

Doring River

MIRAI Category: C*
SASS5 Class B to D: Largely natural to largely modified

• Consistently good results for upstream site
• Sustained serious erosion visible at downstream site likely
impacting on macroinvertebrate assemblage

* High-flow only. Low-flow MIRAI results will be presented in 2019.
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BURNSTONE
Burnstone

Burnstone

3

4 Suikerbosrand Tributary
wetland

No flow

2

Suikerbosrant
Tributary

3

Suikerbosrand lower

TSF
4

2 Suikerbosrand Tributary
mid

Plant

1

Shaft

1 Suikerbosrand Tributary
upper
NA
2018 low flow

Catchment

Results

E/F

D

C

B

2018 high flow

Interpretation

• No detectable impacts from mining activities besides
increased water availability in system when discharge
took place
Suikerbosrand
Tributary

MIRAI Category: D*

• Water quality affected by surrounding soils and land use

SASS5 Class D to E/F: Largely modified to critically modified

• Low flow in system considered to be major ecological
driver resulting in stagnating pools and decreased
macroinvertebrate diversity (especially apparent when
discharge from operation ceased and decreased classes)

* High-flow only. Low-flow MIRAI results will be presented in 2019.

Aquatic macroinvertebrate sampling in the Wonderfonteinspruit for Rand Uranium operations
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A

COOKE
Cooke

Cooke

3 Upper Wonderfonteinspruit
lower
Plant

2 Upper Wonderfonteinspruit
mid

1
2

Up
pe
r

W
on
de
rfo
nt
ein
sp

ru
it

Luinaardsvlei Dam

No. 1#

3
No. 2#

Donaldson Dam

1 Upper Wonderfonteinspruit
upper

No. 3#

NA
2018 low flow

E/F

2018 high flow

D

C

B

A

Site too toxic to sample

Catchment

Results

Interpretation

Upper
Wonderfonteinspruit

MIRAI Category: F*

• Water quality also affected by mine water discharges

SASS5 Class E/F: Critically modified

• Sampling in uppermost reaches not possible during high

• Water quality severely impacted by municipal sewage

flow due to excessive and toxic sewage inflow
* High-flow only. Low-flow MIRAI results will be presented in 2019.

Foam build-up due to excessive sewage inflow into the Upper Wonderfonteinspruit close to our SA gold operations
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DRIEFONTEIN
Driefontein

Driefontein
1

2

Lower
Wonderfo
nt

einspruit

Driefontein Shaft Complex

No. 9#

5
Upp
Loo er We
psp st
ruit

No. 5#

6

4

Kr
aa
lko
ps
pru
it

3

7

Main Loopspruit lower

6

Upper West Loopspruit
lower

5

Upper West Loopspruit
upper

4

Kraalkopspruit lower

3

Kraalkopspruit upper

Lower
2 Wonderfonteinspuit lower
7

Lower
1 Wonderfonteinspuit upper

Main Loopspruit

Catchment

NA
2018 low flow

Results

E/F

D

C

B

A

2018 high flow

Interpretation

• Habitat significantly impacted by 1m-diameter pipeline**
Lower
Wonderfonteinspruit

MIRAI Category: D*
SASS5 Class B to D: Largely natural to largely
modified

and channels

• Water quality impacted primarily by sewage inflows and
mining discharges

• Increased flow in channels resulted in deterioration of
sites due to scouring and increased depths

• Site directly downstream of Driefontein show improved
MIRAI Category: D/E*
Kraalkopspruit

SASS5 Class B to E/F: Largely natural to critically
modified

results in comparison with site further downstream
after agricultural impacts

• Improvement in reach noted during low-flow
assessment and MIRAI expected to improve accordingly

• Reference stream for Upper Vaal sites at Sibanye-Stillwater
Upper West Loopspruit

MIRAI Category: C*
SASS5 Class A to E/F: Natural to critically modified

not affected by mining activities

• Good habitat and water quality at upstream site
• Poor results at downstream site due to limited flow and
poor habitat from roads and agricultural activities

Main Loopspruit

MIRAI Category: D*

• Good habitat

SASS5 Class B: Largely natural

• Not influenced by Driefontein mining activities

* High-flow only. Low-flow MIRAI results will be presented in 2019.
** Well-known historic pipeline in Wonderfonteinspruit installed to prevent flooding of dolomitic areas to enable mining and reduce risk
of sinkholes

Accessing water monitoring location on the East Boulder River

8 Sibanye-Stillwater Biomonitoring: river healthcare 2018

EZULWINI
Ezulwini

Ezulwini

3

Ezulwini
TSF

1
Shaft and
plant
Cooke
TSF

2 Klein Wes Rietspruit
lower
2
1 Klein Wes Rietspruit
upper

pru

it E
as
t

3

Kle
i
Rie n Wes
tsp
ruit

Leeuspruit East No flow

Le
e

us

NA

Catchment

2018 low flow

Results

E/F

D

C

B

A

2018 high flow

Interpretation

• Decline in macroinvertebrate community health during
MIRAI Category: E*
Klein Wes Rietspruit

SASS5 Class B to D: Largely natural to largely
modified

high-flow assessment

• Improvement in historic norms (Class B) during 2018
low flow

• Possible relation to non-mining related abstraction and
construction activities may have resulted in decline

Leeuspruit East

No flow

No discharges from Ezulwini mine into the Leeuspruit East
in 2018

* High-flow only. Low-flow MIRAI results will be presented in 2019.

Illegal mining in the Leeuspruit
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KLOOF
Kloof

Kloof

12

Venterspost

2

13
1

Middelvleispuit

Lower
Wonde

Donaldson Dam

rfontein

spruit
No. 10#

No. 9#
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No. 1 WWTW

9

No. 2 TSF

it West
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Up
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Loo per W
psp est
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4
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5
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6
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Middlevleispruit lower

12

Middlevleispruit upper

11

Main Loopspruit lower

10

Main Loopspruit mid

9

Main Loopspruit upper

8

Upper West Loopspruit
lower

7

Upper West Loopspruit
upper

6

Leeuspruit West lower

5

Leeuspruit West
lower-mid

4

Leeuspruit West
upper-mid

3

Leeuspruit West upper

No. 4#

3

Leeuspru

7

13

Lower
2 Wonderfonteinspuit lower
Lower
1 Wonderfonteinspuit upper

psp

11

oo
in L

NA

Ma

Catchment

Illegal mining

2018 low flow

Results

E/F

D

C

B

A

2018 high flow

Interpretation

• Habitat significantly impacted by the 1m-diameter
Lower
Wonderfonteinspruit

MIRAI Category: D*
SASS5 Class B to D: Largely natural to largely
modified

pipeline** and channels

• Water quality impacted primarily by sewage inflows and
mining discharges

• Increased flow in channels resulted in deterioration of
sites due to scouring and increased depths

• Continued recovery after overgrazing in previous years
MIRAI Category: C*
Leeuspruit West

SASS5 Class B to E/F: Largely natural to critically
modified

of downstream site evident, continued monitoring and
management essential to ensure continuous improvement

• Upstream site impacted by in-stream illegal mining
activities resulting in poor class (E/F) – illegal mining
activities found to be impacting several wetland and river
systems in SA operations

• Reference stream for Upper Vaal sites at Sibanye-Stillwater
Upper West Loopspruit

MIRAI Category: C*
SASS5 Class A to E/F: Natural to critically modified

– not affected by mining activities

• Good habitat and water quality at upstream site
• Poor results at downstream site due to limited flow and
poor habitat form roads and agricultural activities

• Stream in good condition – impacts mainly nutrientMIRAI Category: D*
Main Loopspruit

SASS5 Class B to C: Largely natural to moderately
modified

related as a result of mine sewage discharges and
agricultural activities

• Some impact on habitat owing to damming and
road crossings

• Recent reports of illegal mining activities in catchment:
may result in deterioration in future if not curbed
MIRAI Category: D*
Middelvleispruit

SASS5 Class B to E/F: Largely modified to critically
modified

• Poor stream condition due to altered habitat as a result of
illegal mining and informal agriculture

• Presence of illegal mining activities also resulted in no
sampling during high-flow assessment for downstream
site due to safety concerns

* High-flow only. Low-flow MIRAI results will be presented in 2019.
** Well-known historic pipeline in Wonderfonteinspruit installed to prevent flooding of dolomitic areas to enable mining and reduce risk
of sinkholes
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SA PGM OPERATIONS
The catchments within our SA PGM operations were affected by various land and water uses not limited to mining. The results presented below
therefore indicate catchment-wide impacts for the 2018 low-flow cycle.

BLUE
Blue
RidgeRIDGE

Blue Ridge
3

3

Bloed

Bloed River

river

2 Olifants lower
2

Olifants
river

Blue Ridge
mining area

1 Olifants upper

butary

Olifants tri
1

Catchment

NA

E/F

D

C

B

A

2018 low flow

Results

Interpretation

• Good condition
Olifants River

Bloed River

MIRAI Category: To be determined in 2019
SASS5 Class B to E/F: Largely natural to critically modified

MIRAI Category: To be determined in 2019
SASS5 Class E/F: Critically modified

• No impact as a result of Blue Ridge on care and maintenance
• Change in inputs from Maleoskop Tributary
(not influenced by Blue Ridge) as primary cause of
improvement at downstream site

• Very low-flow upstream site could not be sampled and
downstream site was stagnant pool

• Deteriorated state unrelated to Blue Ridge

Water quality sampling on the East Boulder River
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KROONDAL
Kroondal

Kroondal

3

4

Aq

ua

riu

st

rib

uta

ry

Hex

pruit

1

Sands

Catchment

Sand River

3

Hex lower

2

Hex river upper

Kroondal mining area

rive
r

2

4

Kroondal mining area

1 Aquarius Tributary
upper
NA

E/F

D

C

B

2018 low flow

Results

Interpretation

• Habitat impacted by several factors (mining and nonAquarius
Tributary

MIRAI Category: To be determined in 2019

mining) resulting in largely wetland-like conditions
decreasing macroinvertebrate assemblage

SASS5 Class E/F: Critically modified

• Possible impacts from low flow also considered to

MIRAI Category: To be determined in 2019

• Deteriorated state attributed to low flow and catchment-

influence state of macroinvertebrate assemblage
Hex River

SASS5 Class E/F: Critically modified

Sandspruit

The Sharptooth Catfish (Clarias gariepinus) in the Hex River near the Kroondal operations
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wide impacts with further monitoring recommended to
determine potential sources of impacts
Not assessed in 2018

A

MARIKANA
Marikana

Marikana
Sterkstroom lower

4
4

3

3 Sterkstroom lower mid

Sterk
stro
tributa om
ry

2

2 Sterkstroom upper mid
Sterkstroom

1

Sterkstroom upper

1

Marikana
mining area

NA

E/F

D

C

B

A

2018 low flow

Catchment

Results

Interpretation

• Improvement observed (from E/F to C) in
MIRAI Category: To be determined in 2019
Sterkstroom

downstream direction

• Improvement and deterioration between sites largely

SASS5 Class C to E/F: Moderately modified to critically
modified

attributed to flow and habitat conditions

• Marikana mine is unlikely to have had impact

UPPER
HEX
Upper
Hex River

RIVER

Upper Hex River
3 Upper Hex lower
3

r

ive

xr

He

spruit
Sand

2

Aq
tri uar
bu iu
ta s
ry

2

Upper Hex mid

1 Upper Hex upper

1

NA

E/F

D

C

B

A

2018 low flow

Catchment

Results
MIRAI Category: To be determined in 2019

Upper Hex River

SASS5 Class C to E/F: Moderately modified to critically
modified

Interpretation
Deterioration in downstream direction attributed mainly
to habitat
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MID
HEX
Mid
Hex River

RIVER

Mid Hex River
6 Klipfonteinspruit lower
4

6
5 Klipfonteinspruit upper

ru
teinsp
Klipfon
it

3

er
Hex riv

5

4

Mid Hex lower

3

Mid Hex lower-mid

2

Mid Hex upper-mid

1

Mid Hex upper

2

NA

1

Catchment

2018 low flow

Results

E/F

D

C

B

A

2018 high flow

Interpretation

• Poor habitat availability and continued marginal
MIRAI Category: To be determined in 2019

Mid Hex River

improvement from 2017

• Water quality may be impacted by surrounding land

SASS5 Class D to E/F: Largely modified to critically modified

uses including mining (especially organic pollutants)
Klipfonteinspruit

LOWER
HEX
Lower
Hex River

MIRAI Category: To be determined in 2019

Low flow and very limited habitat availability resulted in
low class

SASS5 Class E/F: Critically modified

RIVER

Lower Hex River

6

4

3

6

Paardekraalspruit

5

Dorpspruit

4

Lower Hex lower

Pa

r
ive
xr
He

it

ru

lsp

5

raa

ek

ard

3 Lower Hex lower-mid

Dorpspruit

2 Lower Hex upper-mid
1

Lower Hex lower

2
NA
1

Catchment

E/F

D

C

B

A

2018 low flow

Results

Interpretation

• Likely impacted by low flows, poor habitat and
Lower Hex River

MIRAI Category: To be determined in 2019
SASS5 Class E/F: Critically modified

water quality impacts from mining and non-mining
related sources

• Water quality particularly impacted by nutrients,
solid waste disposal and algal blooms expected to
contribute to deterioration of SASS class

• Attributed as main source of deterioration in upper
reach of Lower Hex River
Dorpspruit

MIRAI Category: To be determined in 2019
SASS5 Class E/F: Critically modified

• Significant algal proliferation observed downstream
of Dorpspruit inputs (expected to be source of
pollution in Hex River) but not expected to be
related to Rustenburg operations activities and likely
related to municipal sewage

• Impacts along stream may be due to mining activities
Paardekraalspruit

MIRAI Category: To be determined in 2019
SASS5 Class E/F: Critically modified

but also attributed to other land-use activities such as
livestock, sewage discharges, solid waste disposal and
informal/formal settlements

• Low flow likely to have contributed to poor SASS class

14 Sibanye-Stillwater Biomonitoring: river healthcare 2018

OPPORTUNITY FOR
CATCHMENT-BASED MONITORING
Sibanye-Stillwater’s efforts in respect of
catchment-based monitoring have been advanced
through the presentation of Sibanye-Stillwater’s
biomonitoring results at the Wonderfonteinspruit
and Loopspruit Water Forum. Participants in
the forum have expressed their willingness to
contribute to the combined catchment monitoring
efforts – a first step in supporting a collaborative
approach to catchment management as promoted
by the Resource Quality Objectives Framework
set by the Department of Water and Sanitation.
A collaborative effort between various water
stakeholders, including water users, mining
houses and government will enable alignment of
agreed catchment management goals, objectives
and strategies. This coincides with the current
initiative in our SA operations to quantify liabilities
associated with surface water resources as a result
of mining activities and to present action plans to
mitigate mining-related impacts.

US PGM OPERATIONS
Stillwater mine
Aquatic invertebrate sampling has been
conducted in the Stillwater River since 1980 (see
2018 monitoring locations on page 3, showing
upstream in the south-west and downstream in
the north-east).
In 2018, biological assessment and chlorophyll-a
determination were sampled from sites SMC-J
(upstream), SMC-2 and SMC-11 (proximal to the
mine site). Chlorophyll-a determinations from
periphyton sample collection were conducted
at sites WFSC and SMC-13. Data was evaluated
using current and historic Montana Department of
Environmental Quality 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.
In 2018, the mean chlorophyll-a concentrations
at Stillwater River sites ranged from 1.14mg/m2
at SMC-13 to 46.62 mg/m2 at SMC-2 (see graph
on page 3). The mean chlorophyll-a concentration
was higher at SMC-2 than at the other sites.
However, all mean chlorophyll-a concentrations
at Stillwater River sites were below the Montana
Department of Environmental Quality threshold
for nuisance algae. The mean chlorophyll-a
concentrations have been trending downward at
all sites with the exception of the 2016 value at
SMC-2. In spite of the increased concentration
of chlorophyll a at SMC-2, data suggested that
all sites continued to support periphyton algal
growth below levels that would indicate nutrient
impairment or that would be considered nuisance
threshold (125mg/m2).

East Boulder mine
The purpose of sample collection and consequent
study of bio-assessment results and interpretations
is to assist in determining whether the East
Boulder mine’s activities have impacted the benthic
invertebrate and periphyton assemblages and thus
the ecology of the East Boulder River. Samples
collected in 2018 at sites upstream (EBR-002 and
EBR-003) and downstream (EBR-004A and EBR005) of the East Boulder mine were considered
in this report, using current and historic Montana
Department of Environmental Quality 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 East Boulder River, associated with the East
Boulder Mine.
Chlorophyll-a concentrations were below the
Montana Department of Environmental Quality
threshold for nuisance algae (125mg/m2) at
three of the sites (with and without outliers) and
exceeded this threshold at EBR-002 only when
outliers were included. EBR-002 is considered
the background monitoring site (upstream of any
influence from the mine) for the East Boulder
River. Chlorophyll-a concentrations at a given
riverine site are influenced by a number of factors,
including ambient as well as point and non-point
sources of nutrients, incident sunlight, water
temperature, and water volume and flow. The
data collected from the East Boulder River in 2018
was inconclusive concerning mine influence on
chlorophyll-a concentrations within the sampled
reaches. As in previous years, impacts directly
associated with activities at the East Boulder Mine
could not be positively identified in 2018.
The red line at 83 represents the impairment
threshold for Montana Valley and Foothill Prairie
scores for the montane and foothill regions of
Western Montana. The area below the red line
is the impaired range for scores. Scores at all
four sites increased between 2015 and 2018.
The difference between years was statistically
significant at site EBR-002 but differences were not
significant at EBR-003, EBR-004A and EBR-005.
In addition, classifications at all four sites changed
from impaired in 2017 to non-impaired in 2018.
As in previous years, impacts directly associated
with activities at the East Boulder mine could not
be positively identified in 2018.

Electroshocking of flooded areas around
the Rietspruit Catchment for fish

FOR MORE INFORMATION, CONTACT:
James Wellsted
Senior Vice President: Investor Relations
Email:
ir@sibanyestillwater.com
Website: www.sibanyestillwater.com
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