
ARM’s approach to managing environmental impacts aligns 
with the ICMM Sustainable Development Framework. We take  
a precautionary approach across business processes, from 
planning and exploration to construction, operation and the 
rehabilitation and closure stages.

Our most material environmental matters are:

 > Climate change;

 > Resource management, particularly energy use and water 
availability;

 > Land management, including biodiversity conservation, 
rehabilitation and closure planning;

 > Managing and minimising our waste streams; and

 > Environmental compliance – ensuring that our operations 
remain legally compliant with current and new legislation 
and keeping abreast of  legislative changes. We engage 
regulators through industry forums such as the Chamber of  
Mines and BUSA to constructively provide input and voice 
our concerns where appropriate.

Our values commit us to responsible stewardship and responsible 
environmental practices are integral to our strategic pillar of  
operational efficiencies. The processes of  mining and beneficiation 
are, at their core, the conversion of  natural capital into financial 
capital. 

ICMM   International Council on Mining 
and Metals Sustainable 
Development Principles 

UNGC   United Nations Global Compact 
Principles

 •  FTSE/Russell 
Responsible 
Investment Index

GRI   GRI Standards
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HOW WE MANAGE NATURAL RESOURCES
The Board holds ultimate responsibility for sustainable development, including environmental 
matters and has delegated the monitoring of  this area to the Social and Ethics Committee. The 
Executive: Sustainable Development operates with oversight from the Social and Ethics Committee.

Material environmental matters and risks such as climate change, carbon emissions and water are 
identified at operational level during quarterly risk workshops and are consolidated at the corporate 
level for the Group. Risks identified through risk workshops and processes, are included in 
operational and corporate risk registers through the Enterprise Risk Management System and 
reported to the Management Risk and Compliance Committee as well as the Audit and Risk 
Committee.

Group environmental strategy is implemented through SHEQ managers at divisional and operational 
level, who ensure that operational environmental policies and strategies address the specific 
environmental challenges and opportunities in their areas.

ARM  
BOARD

ARM Social and Ethics Committee

Executive: Sustainable Development

Operational SHEQ ManagersOperational SHEQ Managers

Divisional SHEQ Managers Divisional SHEQ Managers

ENVIRONMENTAL HIGHLIGHTS

 > Scope 1 and 2 carbon emissions decreased by 3% (increased 0.2% if Dwarsrivier Mine 
is excluded from F2016)

 > 25% decrease in water consumption (23.2% if Dwarsrivier Mine is excluded from F2016)

 > Modikwa Mine achieved ISO 14001 certification

 > Submitted 2016 CDP and CDP Water Reports with B performance scores

Environmental training is included in induction training for employees and contractors, as well 
as in regular refresher courses and job-specific training, which cover appropriate policies, 
standards and procedures.

Corporate standards regarding environmental management are regularly reviewed and updated, 
and include environmental monitoring, rehabilitation, waste management, biodiversity and the 
reporting of  environmental incidents.

Before new projects or changes to existing operations are initiated, Environmental Impact 
Assessments (EIAs) are conducted and Environmental Management Programmes (EMPs) 
established as required by the National Environmental Management Act and Regulations. 

Operational environmental management systems (EMS) align with the international standard on 
EMS, ISO 14001 and most operations are certified in terms of  this Standard, except for Lubambe 
and Two Rivers mines. Environmental managements systems are based on the plan-do-check 
principle to identify potential environmental impacts and guide the implementation of  our 
environmental management plans and performance monitoring to mitigate environmental impact.

GRI MATERIAL 
TOPICS
GRI 301, 302, 303, 304, 
305, 306, 307, 308

BOUNDARY
ARM mines and 
operations

STAKEHOLDERS
Government, 
communities, civil 
society, NGOs, industry 
associations, joint venture 
partners

MAIN 
REGULATIONS AND 
FRAMEWORKS

 > The National 
Environmental 
Management Act 
(NEMA) and its 
Regulations

 > The National 
Environmental 
Management: Air 
Quality Act

 > The National 
Environmental 
Management: 
Biodiversity Act

 > The National 
Environmental 
Management: Waste 
Act

 > The Mineral and 
Petroleum Resources 
Development Act 
(MPRDA)

 > The National Water 
Act

 > The Environmental 
Conservation Act

 > The National Heritage 
Resources Act

 > National Climate 
Change Response 
Policy

 > National Greenhouse 
Gas Reporting 
Regulations
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ENVIRONMENTAL COMPLIANCE
As part of  our combined assurance process, the environmental 
management systems are regularly externally assured through 
a range of  audits, including those shown in the diagram below.
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*  Water Use Licences.
**   External assurance of  certain sustainability indicators and policies for sustainability 

and CDP reporting.

The environmental regulatory framework continues to evolve 
rapidly and many of  the proposed developments have significant 
potential reputational and financial implications of  non-compliance. 

Environmental regulatory compliance is monitored internally and 
by external parties at operations on an ongoing basis. Operational 
compliance monitoring includes compliance with conditions of  
environmental authorisations such as Environmental Management 
Programme Reports (EMPRs), Water Use Licences (WULs) and 
Environmental Impact Assessments (EIAs). No environmental fines 
or penalties were received during F2017.

From a corporate compliance perspective, external environmental 
compliance audits are conducted every second year as part of  
the Social and Ethics Committee’s instruction to monitor compliance 
in areas of  safety, occupational health and environmental 
management. Legal compliance is discussed in more detail in the 
Corporate Governance report available at www.arm.co.za.

We are supportive of  the trend towards a low carbon economy 
but it is important that these initiatives do not compromise local 
industry resilience and international competitiveness. We are 
also concerned about the significant direct and indirect costs of  
ensuring compliance with these new initiatives.

ARM is committed to constructive engagement with government 
on various aspects of  the proposed measures that could have 
a material impact on our operations through meetings with 
government officials, attendance at stakeholder engagement 
events and direct comments on documents. Engagements with 
regulators also take place through the Chamber of  Mines, 
Business Unity South Africa (BUSA) and the National Business 

Initiative (NBI) in order to understand the potential impacts on 
business activities and to prepare for the potential impacts.

We continue to enhance our reporting systems to ensure that we 
can report according to the requirements once the regulations 
have been passed into law.

 All ARM operations are registered on the National Atmospheric 
Emissions Information System (NAEIS) as required by the 
National Environmental Management: Air Quality Act and submit 
annual online atmospheric emission reports that include dust.

1.  ENGAGING PROACTIVELY IN THE PROCESS OF IMPLEMENTING VARIOUS POLICY 
MEASURES AND ENVIRONMENTAL INSTRUMENTS SUCH AS CARBON BUDGETS 
AND CARBON TAX

FOCUS 
FOR F2017

ENGAGEMENT WITH REGULATORS AND PARTICIPATION IN INDUSTRY FORUMS
ARM participates in several industry organisations to benchmark and share good environmental practice and to collectively engage 
with regulators. These include the Chamber of  Mines Environmental Policy Committee, the Ferro Alloy Producers’ Association (FAPA) 
and the ICMM. Our joint venture partnership in the ARM Ferrous Division with Assore, includes participation in valuable initiatives 
such as Life Cycle Assessment and Life Cycle Inventory studies, waste management initiatives and energy efficiency initiatives of  
the International Manganese Institute and the International Chrome Development Institute.
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CLIMATE CHANGE
Climate change is recorded in our Enterprise Risk Management system as one of our 
principal risks with associated opportunities and is a key input into our sustainable 
business strategy. 

We assess the most significant medium- to long-term impacts 
of  climate change risks and opportunities at our operations to 
include:

 > Water availability, which is a particular concern for our operations 
in water-stressed regions such as the Northern Cape.

 > Increased regulation that will increase compliance costs and 
energy costs in those areas that rely on fossil fuels.

 > The financial implications of  carbon tax, both in the form of  
direct tax and pass-throughs from electricity producers after 
2020.

 > Extreme weather, such as storms, flooding and higher 
temperatures, could cause shutdowns and lost production at 
our operations. Storms and floods could affect delivery of  
our products to customers and raw materials to our smelters 
as these are transported over long distances by rail and 
road.

 > Changed weather patterns could reduce food security and 
alter distribution of  diseases such as malaria, leading to 
negative health implications, increasing costs and negatively 
affecting our workforce and the communities around us.

 > Failure to demonstrate responsible environmental stewardship 
would damage ARM’s reputation and impact our relationships 
with customers, investors, business partners, regulators and 
the broader society.

Climate change has reinforced our long-term strategy to grow 
and diversify. Carbon emissions and carbon tax played a role in 
the strategic decision to build the Sakura smelter in Sarawak, 
Malaysia. The project produces alloy at significantly reduced 
CO2e emissions per tonne due to the use of  hydroelectric power, 
new cleaner smelting technologies, increased automation and a 
reduced vehicle fleet size. We are developing new breakthrough 
technology to produce ferromanganese and pig iron through 
direct reduction by replacing electrical energy with coal fines 
as fuel. 

CARBON EMISSIONS
ARM’s carbon footprint is determined through annual greenhouse 
gas (GHG) emissions calculations1. We disclose our carbon 
footprint on an attributable basis, which weights operational 
carbon footprints according to our shareholding in the joint 
venture operations. The consumption of  electricity produced by 
coal-fired power stations is a significant contributor to ARM’s 
carbon footprint. Other contributors include diesel used in 
mining operations and materials movement, and carbon-based 
reductants in the smelters, such as coke and coal.

Greenhouse gas (GHG) emissions are measured and reported 
to the CDP in terms of  Scope 1, Scope 2 and Scope 3 emissions, 
as defined in the table on the next page. Emissions data is 
reported internally every quarter, discussed at the individual 
operational sustainability meetings and assessed in terms of  the 
risk it poses to the business as part of  quarterly risk management 
workshops.

ARM has initiated a project to comply with new climate change 
regulations and reporting requirements related to climate change 
and water reporting. This is part of  our continuous development 
process to improve our monitoring and reporting systems and 
building capacity to meet the current and evolving requirements.

Within this context, the project objectives are:

 > To comply with the regulatory requirements to submit a Climate 
Change Pollution Prevention Plan and greenhouse gas emissions 
to the Department of Environmental Affairs (DEA); and

 > To identify gaps in climate change and water management 
and reporting to inform a practical and realistic strategy for 
filling gaps and to support ongoing reporting needs.

This work builds on earlier work focused on identifying gaps in 
water management and reporting and will ensure that systems 
for reporting are integrated to be robust and efficient.

Our focus in F2017 was on preparing for climate change and energy regulations, monitoring and implementation of  efficiency targets 
for energy consumption, finalising the Group climate change strategy through consultation with the various divisions, finalising 
performance objectives and longer-term emissions targets at all our operations and rolling out our climate change strategy in 
consultation with our joint venture partners.

PRIMARY CLIMATE CHANGE RISKS OPPORTUNITIES ARISING FROM CLIMATE CHANGE

 > Increased energy prices;

 > Increased compliance costs;

 > Changes to water quality and availability;

 > Weather-related production disruptions;

 > Weather-related impacts on our value chain; and

 >  Climate change impacts on communities and the 
requirement to accelerate adaptation programmes.

 >  ARM’s ability to produce higher-quality products that 
are favoured in terms of  their lower impact on the 
environment, e.g. high quality manganese ore;

 >  Reputational benefits of  an environmentally responsible 
approach;

 >  New production technologies to reduce electrical 
energy consumption and carbon emissions; and

 >  Financial energy and climate change incentives, including 
tax incentives, research and development incentives 
and government grants.

1 ARM’s GHG calculations are based on the Greenhouse Gas Protocol – Corporate Standard (GHG Protocol), published by the World Resources Institute and World Business Council 
for Sustainable Development in March 2004. The data collection process complies with the data quality requirements set out in ISO 14044, as well as the GRI G4 guidelines, and is 
verified externally on an annual basis.
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SOUTH AFRICAN CLIMATE 
CHANGE REGULATIONS
CARBON TAX
The implementation of  carbon tax in South Africa was 
deferred from January 2017 and is now likely to apply 
from the start of  2018. While the first phase of  the tax (to 
2020) will have no impact on the price of  electricity, the 
direct tax will significantly increase costs. The final policy 
should consider partial ring-fencing and other options to 
support targeted mitigation actions, and needs to align 
with other mechanisms such as the Sectoral Emission 
Targets, Measures and the company-level carbon budgets 
that will become legislated from 2021. 

THE NATIONAL CLIMATE CHANGE ACT 
AND RESPONSE POLICY
The National Climate Change Response Policy is in place 
while the National Climate Change Act is being drafted 
by the Department of  Environmental Affairs (DEA). It 
includes requirements for mandatory reporting and the 
establishment of  Sectoral Emission Targets that will apply 
to our South African operations. ARM’s carbon budget has 
been allocated under the policy and we are monitoring and 
reporting on our compliance with the budget.

POLLUTION PREVENTION PLANS
Draft regulations on Pollution Prevention Plans were 
published by The Department of  Environmental Affairs 
(DEA) in 2016. The regulations apply to entities conducting 
production processes listed under the National Environmental 
Management: Air Quality Act that involve direct emission 
of  greenhouse gases (GHG) in excess of  0.1 megatons 
CO2e annually. These entities are required to compile and 
submit a pollution prevention plan to the DEA describing 
mitigation interventions to reduce GHG emissions over 
the next five years and projected emissions reductions 
that will be achieved during this period. These requirements 
will be incorporated into ARM’s ongoing carbon emissions 
monitoring and management programme.

Cato Ridge Works contributes 34% of  the Group’s total Scope 1 
and 2 emissions due to the high energy requirements of  the 
smelting process. Other significant contributors include Khumani 
Mine (14%) and Nkomati Mine (19%).

Category Classification

Scope 1 Direct GHG emissions from sources owned 
or controlled by the Company.

Scope 2 Indirect GHG emissions related to 
purchased energy.

Scope 3 All indirect emissions not included in 
Scope 2 that occur in the upstream and 
downstream value chain.
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ARM’s energy and climate change strategy aims to identify and 
develop long-term achievable emission reduction activities through 
initiatives such as alternative energy projects, investigating new 
technology and diversification into less energy-intensive products. 
78% of  ARM’s estimated carbon footprint arises from indirect 
emissions related to purchased energy (Scope 2 emissions) and 
operational projects to reduce GHG emissions therefore mainly 
focus on improving energy efficiency.

Site-specific assessments of  GHG emission reduction oppor-
tunities are built into longer term bottom-up targets and 
operational cost reduction projects emphasise the importance 
of  reducing emissions and energy consumption.

Operational and capital budgets are allocated at operations 
for  energy efficiency projects as appropriate, but the current 
economic conditions present challenges in this respect. Energy 
targets are set at operations and engineers are incentivised on 
energy efficiency per tonne of  ore milled, time of  energy use 
and the use of  alternative energy sources. Employee bonus 
calculations for appropriate positions and production teams at 
the smelters include KPIs linked to climate change emissions 
reduction initiatives.

We have set a quantitative emission reduction target of  reducing 
5% of  absolute emissions based on the F2014 figure by 2018. 
We plan to revise this in line with our journey towards setting 
science-based targets.

ARM’s F2017 estimated carbon footprint (Scope 1 and 2 attributable 
emissions) decreased 3% to 1.05 mtCO2e (F2016: 1.08 mtCO2e). 
This decrease is partly attributable to the exclusion of  emissions 
from Dwarsrivier Mine, which was sold at the end of  F2016 and 
therefore not included in the F2017 calculation.

ARM’s 2016 CDP Report was submitted in June 2017, based on 
F2016 energy consumption and GHG emission figures, which 
were reviewed and externally verified. We continue to consider 
Scope 3 activities, upstream and downstream of  our operations, 
which enables us to assess and mitigate greenhouse gas related 
risks in our value chain. We measure and report on all material 
Scope 3 categories (10 of the 15 categories) in our CDP Report. 
Our most material source of  emissions is associated with our 
investments and we work closely with our joint venture partners to 
ensure risks are mitigated. In 2017/18 we are undertaking a 
review of  material Scope 3 categories and will revise our systems 
based on the outcomes. This process will also inform more 
targeted climate change-related engagement with partners in our 
value chain.

Further detailed information is available in ARM’s CDP Report which is 
available at www.cdp.net.

2.  CONTINUE TO IMPLEMENT CARBON EMISSION REDUCTION INITIATIVES AND MONITOR 
OUR PERFORMANCE AGAINST OUR EMISSION TARGETS

FOCUS 
FOR F2017

REDUCING OUR CARBON EMISSIONS
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  Iron ore (produced)              Manganese ore (produced)
  PGMs (tonnes milled)*

F2013

0.079

F2014

0.077

F2015

0.089

F2016

0.092

F2017

* Two Rivers and Modikwa Mines only.

0.10

0.08

0.06

0.04

0.02

0.035 0.033

0.047
0.042

0.022 0.021 0.022 0.022

SCOPE 1 AND 2 CARBON EMISSIONS PER TONNE PRODUCED –
MINE (tCO2e)

0.090

0.044

0.020

We calculate efficiency ratios of  carbon emissions per full-time 
employee and per tonne produced or processed to measure 
our progress in reducing emissions adjusted for changes in 
production activity. Scope 1 and 2 carbon emissions per tonne 
of  manganese alloy produced, decreased to 1.7 tCO2e/tonne 
(F2016: 3.3 tCO2e/tonne) as Cato Ridge Works limited operations 
to its three most efficient furnaces. Production of  charge chrome 
ceased in F2017. 

Per tonne of  iron produced, Scope 1 and 2 emissions decreased 
marginally to 0.020 tCO2e/tonne (F2016: 0.022 tCO2e/tonne) 
and per tonne of  manganese ore produced, Scope 1 and 2 
emissions increased marginally to 0.044 tCO2e/tonne (F2016: 
0.042 tCO2e/tonne).

Carbon emissions per tonne of  ore milled at our two primary 
platinum mines, Modikwa and Two Rivers mines, decreased 
marginally to 0.090 tCO2e/ tonne (F2016: 0.092 tCO2e/tonne).

Scope 1 and 2 emissions per full-time employee (FTE) increased 
1% to 160.4 tonnes CO2e (F2016: 158.2 tCO2e). Scope 1 and 2 
emissions per man-hour increased to 45 kg CO2e (F2016: 41 kg 
CO2e).

The diagram below shows F2017 Scope 1 and Scope 2 emissions 
on an attributable basis for each operation expressed in equivalent 
tonnes of  CO2 (tCO2e).

Direct emissions
The smelter at Cato Ridge Works produces direct emissions, 
which are regulated by an approved Air Emission Licence, issued 
in terms of  the National Environmental Management: Air Quality 
Act. Emissions include carbon dioxide, nitrous oxide, sulphurous 
oxide and particulates. Air cleaning equipment is in place to 
manage emissions and the system’s availability is continuously 
monitored and regularly reported to local and provincial authorities 
as required by their licence conditions.

F2017: RELATIVE EMISSIONS PER OPERATION 
(Scope 1 and 2 attributable tonnes CO2e)

NORTHERN CAPE

NORTH WEST MPUMALANGA

LIMPOPO

TWO RIVERS
MACHADODORP

CATO RIDGE 

BLACK ROCK

KHUMANI

BEESHOEK

SOUTH AFRICA

MODIKWA

NKOMATI

BLACK ROCK
MINE

68 167

KHUMANI
MINE

144 442

BEESHOEK
MINE

36 189

NKOMATI
MINE

197 968

LUBAMBE
MINE

4 227

MACHADODORP
WORKS
6 618

CATO RIDGE
WORKS

352 623

TWO RIVERS
MINE

124 948

MODIKWA
MINE

112 072

ARM 
CORPORATE 

OFFICE
164 (tCO2e)

WESTERN

SOUTHERN

NORTHWESTERN COPPERBELT

CENTRAL

LUSAKA

NORTHERN

LUAPULA MUCHINGA

EASTERN

ZAMBIA
LUBAMBE

78 SUSTAINABILITY REPORT 2017



The cost of  electricity is a significant portion of  our production 
cost and increasing tariffs and the potential for pass-through of  
carbon tax to consumers by Eskom can affect our ability to keep 
South African operations cost competitive in the global arena. 
The ongoing drought in Zambia has affected the availability of  
hydroelectric power supply and the electricity supply agreements 
to meet Lubambe Mine’s energy needs came at a significantly 
higher cost that negatively impacted profitability.

Electricity supply interruptions have a significant impact on our 
operations as they affect workplace safety, production efficiencies 
and diesel consumption with resulting emissions when generators 
are used to supply electricity to critical functions such as 
ventilation. While electricity supply has stabilised over the last two 
years, the condition of  off-mine electrical infrastructure is a 
concern. This is listed as a top 10 risk at Two Rivers Mine where 
the sub-station supplying the mines in the area is running at 50% 
above capacity with no spare transformer installed. Indications 
from Eskom are that this situation will not be resolved within 
the next five years. The long lead time for installation of  new 
transmission lines (up to eight years) has implications for planned 
mine expansions.

We focus on improving energy efficiency as part of  improving 
operational efficiencies through our strategic focus on cost com-
petitiveness. Managing energy consumption also reduces GHG 
emissions and the likely cost of  carbon taxes.

The Ferrous division, which includes the smelters, accounted for 
49% of Group electricity consumption in F2017, the Platinum division 
45% and the remainder was attributable to ARM Copper.

Note: The emissions conversion factor for calculating emissions 
from electricity produced by coal-fired power stations, in kWh is 
990 gCO2e/kWh. The published conversion factor for Zambian 
electricity generation is 3 gCO2/kWh due to the high contribution 
of  hydro-electricity to their national electricity grid, hence the 
relatively low Scope 2 emissions generated by Lubambe Mine.

Energy efficiency initiatives
Various energy saving and carbon emission reduction initiatives 
were implemented by operations during F2017, including those 
listed in the table below. 

Energy efficiency initiatives Mines

 > Improving compressor efficiency, 
including only starting on 
demand and repairing leaks

Two Rivers and 
Modikwa mines

 > Improving energy efficiency of  
fans through controlling use and 
guide vane controls

Modikwa Mine

 > Water conservation initiatives led 
to reduced pumping and 
switching off  evaporator sprays

Modikwa Mine

 > Installing of  energy efficient LED 
lighting

Two Rivers, Beeshoek 
and Modikwa mines

 > Power factor correction Two Rivers Mine

 > Improving ventilation efficiency 
by replacing underground fans, 
repairing leaks and removing 
redundant kit

Two Rivers and 
Modikwa mines

 > Installing variable speed drives 
on cooling towers

Modikwa Mine

ARM Ferrous, trading as Assmang (Pty) Ltd (a joint venture with 
Assore Limited), is part of  the Energy Intensive Users’ Association 
and has an Energy Efficiency Charter, which includes targets for 
energy efficient practices. Energy reduction plans are also in 
place at the operations in the Platinum division.

ENERGY
Mining relies on electricity in most aspects of the production process – to power the 
crushers and mills that process ore, to run ventilation fans and pumps for dewatering; and 
the motors that drive conveyor belts. Smelting processes require significant energy for 
heating and nearly one-third of the Group’s electricity consumption occurs at Cato Ridge 
Works in the ARM Ferrous division. 
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ELECTRICITY CONSUMPTION (100% BASIS)
(GWh)

Two Rivers Mine 12% (12%)

Cato Ridge Works 28% (26%)

Nkomati Mine 18% (19%)

Modikwa Mine 15% (14%)

ELECTRICITY CONSUMPTION BY OPERATION FOR F2017 (F2016)
(%)

Lubambe Mine 6% (6%)

4%

Khumani Mine 11% (11%)

Black Rock Mine 7% (6%)

Machadodorp Works 1% (6%)

Beeshoek Mine 2% (2%)

Operations consumed 1 785 GWh (reported on a 100% basis), 
which represents a 2.0% decrease on F2016 (1 820 GWh). On 
a like-for-like basis (adjusting for Dwarsrivier Mine which was 
sold in July 2016), electricity consumption increased by 1.2%. 
The Ferrous division’s electricity consumption increased by 
5.6% on a like-for-like basis to 875 GWh (F2016: 887 GWh 
including Dwarsrivier Mine) and the Platinum division’s electricity 
consumption decreased by 3% to 805 GWh (F2016: 829 GWh).

Fuel consumption
Diesel consumption is reported under Scope 1 emissions and 
includes both mobile and non-mobile consumption processes. 
Mobile diesel consumption activities include trackless machines 
and vehicles used for mining, loading, hauling and logistics while 
stationary combustion of  diesel refers to electricity generation by 
means of  generators. 

Nkomati Mine 29% (27%)

Black Rock Mine 6% (6%)

Two Rivers Mine 5% (4%)

DIESEL CONSUMPTION BY OPERATION FOR F2017 (F2016)
(%)

Lubambe Mine 4% (5%)

4%

Khumani Mine 35% (35%)

Beeshoek Mine 15% (15%)

Modikwa Mine 5% (5%)
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Khumani (35%), Nkomati (29%) and Beeshoek (15%) mines 
represent the majority of  diesel consumption in the Group. These 
mines are large open pit mines and diesel is mostly consumed 
during hauling of  run-of-mine material to the concentrator plants.

On a like-for-like basis (excluding Dwarsrivier Mine in F2016), total 
Group diesel consumption decreased by 3% to 87.5 million litres 
in F2017 (F2016: 92 million litres including Dwarsrivier Mine).
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Water is also a critical resource for agriculture, other industries 
and the communities around our operations, and water stewardship 
is fundamental to achieving our strategic objectives. A holistic 
approach to water includes developing an understanding of  
the catchments in which we operate and we are engaging in 
collective action with other water users to find solutions to 
challenges around water availability. Water availability, consumption 
and pollution are regarded as key risks to the Group. The evolving 
impact of  climate change can have a detrimental impact through 
changing patterns of  water availability.

Investors and other stakeholders are increasingly calling for 
greater insight into catchment-level water balances, including 
projected demand and supply as well as water quality elements. 
There is also more interest in collective action to reduce water 
usage/leaks, restore ecosystem health, identify and manage water 
risks through stakeholder engagement. 

In some areas, operations face significant catchment-level water 
risks due to the standard of  existing water infrastructure, the lack 
of  funding and capacity to deliver new infrastructure and the 
impacts of  climate change on supply of  water to adequately meet 
the growing need. Local government has to be engaged and the 
challenge for operations is finding the balance between taking 
action outside mine boundaries to mitigate water risks and 
partnering with government structures both locally and regionally 
where appropriate. Where Catchment Management Forums 
(CMFs) are functional, catchment level water risks are considered 
through engagement with stakeholders in these Forums.

In January 2017, the ICMM published a position statement on 
water stewardship. ICMM members are required to implement 
the commitments in the position statement by November 2018. 
While our operations already comply with the majority of  these 
commitments, a formal gap analysis process was undertaken to 
identify gaps in water management and reporting. Workshops 

were conducted across operations to inform a practical and 
realistic strategy to meet the reporting and performance 
requirements of  various guidance and reporting frameworks, 
including the ICMM water position statement. During this 
process, we collectively explored potential water efficiency 
targets at individual operations and identified metrics and 
potential targets that would be relevant and appropriate at  
the facility level. These targets will be considered in informing  
a company-level target for ARM. Goals were also set and 
objectives include engaging with suppliers along the supply 
chain to understand and collectively manage water risks. 

ARM’s annual Board strategic sessions include a consideration 
of  material issues such as water in both the regional and 
commodity context. The five-year business plans at each 
operation include a consideration of  water and strategic reviews, 
and assess the availability and use of  appropriate technology to 
address water requirements or manage impacts. Our ability to 
continue and expand our operations sustainably, is critically 
dependent on water quality and availability.

ARM’s focus on operational efficiencies includes a recognition 
of the value of water and the need to use it efficiently. At operations 
where water is material, relevant KPIs are in place to incentivise 
increased water efficiency.

Water availability is considered as part of  each operation’s 5-year 
business plan, while specific operational water-related challenges 
are listed in the table on the next page. There remains a need to 
better understand catchment level risks and to better coordinate 
efforts to manage water at the catchment level. ARM has increased 
its focus on cleaning of  process water through technologies 
such as reverse osmosis where appropriate and is investigating 
wetland formation, particularly relevant for mine closure plans 
and objectives.

WATER MANAGEMENT
Water is a shared and finite resource, with high social, cultural, environmental and economic value. It is a basic 
human right and fundamental ecosystem requirement. Water is also an essential component 
of mining and metals operations. Global water resources are under increasing pressure and it 
is widely recognised that a holistic approach to water management is required to achieve 
resource sustainability and secure future access for all water users. Water is used for milling, 
beneficiation, cooling and for dust suppression during blasting, on haul roads and at 
ore transfer points. We need access to sufficient potable water for our employees for drinking 
and WASH services. Therefore, water is a material consideration from an operational and 
strategic perspective. Water is included in both the individual operational risk registers as well as the corporate  
risk register. 
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Operation Key water challenges

Machadodorp Works Reduced production decreases the amount of  water used in the production process, 
increasing the risk of  process water discharges particularly in high rainfall periods. 

Beeshoek Mine Limited water resources, deteriorating water quality and declining regional water 
infrastructure. However, excess rainfall in January and February 2017 led to plant stoppages.

Black Rock Mine Limited water resources, deteriorating water quality and declining regional water 
infrastructure.

Khumani Mine Limited water resources, deteriorating water quality and declining water infrastructure. 
However, excessive rain in January 2017 led to seven days of  lost production due to unsafe 
haul road conditions.

Modikwa Mine Excess underground water. More than five megalitres of  water are pumped out of  the 
underground mining area every day.

Nkomati Mine Excess water requires de-watering of  the area around the open pit mine to keep it safe.  
Our priority is to minimise abstraction from other sources by recycling water and using 
groundwater from the de-watering process.

Lubambe Mine Water intersection from a flooded mine in the Democratic Republic of  Congo has slowed 
access development. This challenge is compounded by ongoing electricity supply 
interruptions that disrupt pumping of  water out of  the affected areas.

Our operations engage with the Department of  Water and 
Sanitation, local communities, local, provincial and national 
authorities, irrigation boards, catchment management agencies 
and other industry users to ensure the sustainability of  water 
resources for all stakeholders. ARM invests in local water 
infrastructure through its SLPs to improve community access to 
sufficient potable water and increase community resilience. 
Community concerns about water availability are likely to increase 
as climate change effects on water increase and demand continues 
to grow.

We also invest in sinking and equipping boreholes for local 
community use through the ARM BBEE Trust projects, reported 
on page 64 and 65 of  this report. Two Rivers Mine installed 
three boreholes at Buffelshoek after a request from the local 
community. Nkomati Mine refurbished the Water Treatment Works 
in Machadodorp/Entokozweni to ensure clean drinkable water 
to a community of  6 000 people. Black Rock Mine provides 
water to the mine villages.

Managing water use
Water balances are in place at operations to manage and 
optimise water use. To the extent possible, we run closed circuit 
water systems to maximise recycling and minimise discharge 
into the environment. Operations separate dirty and clean water, 
and implement a hierarchy of  water use to ensure that “dirty” or 
process water is recycled for re-use before clean water is 
abstracted from the natural environment. Our target is to recycle 
100% of  water and to have no discharges.

We undertake ongoing water quality monitoring to assess our 
impact on the receiving environment. This alerts us when mitigation 
is required and measures compliance with licence conditions. 
Water quality monitoring includes both surface and groundwater. 
Biomonitoring of  aquatic/riverine environments is also performed 
as appropriate and as stipulated in each operations’ Water Use 
Licence (WUL) conditions.

Water scarcity, the reliability of  current water infrastructure and 
the long lead time in rolling out new infrastructure pose potential 
constraints on current production and future expansion, particularly 
for our operations in the water-stressed Northern Cape. Current 
limitations in the water supply from the Vaal/Gamagara/Sedibeng 
scheme to the Central Cape is a strategic concern for Khumani 
Mine. Black Rock Mine is located at the end of  this supply line 
and constraints are a risk to the ongoing expansion at the mine. 
Khumani Mine has completed a detailed ground water study 
and boreholes have been sunk in key areas to assess the feasibility 
of  supplementing water supply.

Since August 2016, ARM has taken a strategic role in the Vaal 
Gamagara Water Supply Scheme (VGGWSS) project to develop 
a collaborative response to the requirement for a 25-year take or 
pay water supply agreement. The R18 billion VGGWSS project 
will upgrade and increase the supply of  water from the Vaal 
River to mines and municipalities in the Northern Cape, and to 
Botswana. In accordance with the National Water Act, the mines 
are expected to fund 60% of  the project. Due to the high cost 
potential and long-term duration of  this project, a collaborative 
‘Mines Leadership Forum’ was established with the Chamber of  
Mines and various Northern Cape mines to respond to Sedibeng’s 
development of  the VGGWSS.

ARM engages regularly with interested parties and other relevant 
stakeholders to ensure the sustainability of  water resources and 
that all operations have the necessary controls in place to ensure 
that the quality of  water around them is not negatively affected. 
We also participate in forums that discuss issues relating to 
sustainable water supply in the region, including climate change 
and the potential influence changing climate and potential 
regulation could have on the supply and cost of  water. 

Further details of ARM’s engagements around water during F2017 are 
available in the stakeholder engagement section on page 18, which 
includes a list of the water-related forums in which we participate.

SR
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WATER ABSTRACTION BY DIVISION (100% BASIS)
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Operations abstract water from a range of sources including rivers, 
boreholes and municipal supplies according to the terms of  the 
integrated water use licence at each operation.

In total, 14.3 million m3 of water were abstracted by operations in 
F2017 (F2016: 19.1 million m3), a 25% decrease. On a like-for-like 
basis (adjusting for Dwarsrivier Mine, which was sold at the 
beginning of  F2017) water use decreased by 23.2%. A large 
proportion of the decline is due to the decrease in water abstracted 
at Nkomati Mine. Due to the high rainfall during F2017, dewatering 
activities increased, leading to a significant decrease in surface 
water abstracted at the mine.

Nkomati Mine 9% (16%)

Black Rock Mine 7% (6%)

Two Rivers Mine 12% (13%)

WATER ABSTRACTION BY OPERATION FOR F2017 (F2016)
(%)

Lubambe Mine 2% (5%)

4%

Khumani Mine 28% (24%)

Beeshoek Mine 32% (26%)

Modikwa Mine 9% (6%)

Cato Ridge Works 1% (1%)

Beeshoek Mine accounted for 32% of  the total volume of  water 
abstracted, Khumani Mine 28% and Two Rivers Mine 12%. Most 
of  the water Black Rock Mine abstracts is supplied to local 
communities and the mine’s employee village. Black Rock Mine 
decreased its water consumption by discontinuing watering of  the 
golf  course and provision of  water to the game farm.

Water abstracted by the Ferrous division decreased 14.8% to 
9.8 million m3 (F2016: 11.5 million m3) and 11.3% adjusting for 
Dwarsrivier Mine. Abstraction decreased 37.9% in the Platinum 
division to 4.2 million m3 (F2016: 6.7 million m3).

There were four incidents at Nkomati Mine where process water 
(below the quality specified for discharge in their Water Use 
Licence) discharged into the Gladdespruit River. These incidents 
were due to excessive rainfall and were reported to the Inkomati-
Usuthu Catchment Management Agency (IUCMA), the DWS and 
the Department of  Environmental Affairs (DEA).
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In 2016, the Department of  Environmental Affairs (DEA) published 

regulations in terms of  the National Environmental Management 

Act pertaining to financial provision for rehabilitation and closure 

that apply to prospecting, exploration, mining or production 

operations. These regulations have significant financial implications 

for the mining industry as they require mines to provide for ongoing 

expenses after mine closure and effectively freeze the existing 

provisions for rehabilitation and closure, requiring further provisions 

to be made from operating expenses. The Chamber of Mines has 

engaged with the DMR and the DEA around the implications of the 

regulations and certain of  the concerns have been addressed. 

The date for compliance with the NEMA Financial Regulations has 

been extended to February 2019.

Every year independent specialists update the estimated cost 

of  rehabilitation and closure for each operation based on the 

requirements of  relevant legislation, EMPR closure commitments 

and applicable good practice. These are assessed against the 

Conservation Trust Fund for each operation and financial provision 
is made to ensure liabilities are adequately funded.

The total estimated closure cost across the Ferrous and Platinum 
divisions on a 100% basis (as if  ARM owned 100% of  the joint 
ventures) at the end of  June 2017, was R1.01 billion (F2016: 
R1.05 billion). This estimated cost represents the investment 
required to close the mines and restore the sites to an agreed 
land end use or state as per the conditions in the environmental 
management programmes.

The operational Trust Funds total was R371 million at June 2017 
and guaranteed facilities are in place for a further R756 million, 
representing a total closure cost provision of  R1.13 billion.

While there are shortfalls at certain operations, these represent 
a relatively small value compared to the assets at the operations 
and the annual cash flows they generate. Closure costs tend to 
be highest in the early stages of  a mine or during expansion 
phases when most of  the disturbance occurs.

LAND USE MANAGEMENT: REHABILITATION
The impact of our operations on local landscapes is considered at each stage from 
exploration to construction, operation and eventual decommissioning and closure. 
Wherever possible, operations undertake rehabilitation activities concurrently with 
ongoing mining activities.

Operation

Contributions

Total 
provision 
including 

guarantees 
(Rm)

Anticipated 
shortfall, 
excluding 

guarantees 
(Rm)

Anticipated 
shortfall 

including 
guarantees 

(Rm)

Trust fund

Guarantees
(Rm)

Estimated 
closure 

cost as at 
30 June 2017 

(Rm)

2017 
contribution 

(Rm)

Estimated 
fund 

balance as at 
30 June 2017 

(Rm)

Beeshoek 128.5 5.8 81.3 51.4 132.6 47.2 4.2
Khumani 308.3 5.5 76.9 254.6 331.5 231.4 23.2
Gloria* 41.4 1.5 20.7 76.1 96.8 20.7 55.4
Nchwaning* 80.2 3.4 16.8 – 16.8 63.4 (63.4)
Black Rock* 86.1 2.4 33.8 81.9 115.8 52.3 29.7
Dwarsrivier –  –  9.8  39.4  49.2 – 49.2
Two Rivers 63.1 2.6 18.5 42.5 61.0 44.6 (2.1)
Nkomati 182.8 – 85.2 83.2 168.3 97.7 (14.5)
Modikwa 122.6 1.9 28.4 127.0 155.4 94.3 32.7

Total 1 013.1 23.9 371.4 756.0 1 127.4 651.5 114.3

* Part of  Black Rock Mine.
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Waste management
Waste management processes aim to ensure compliance with 
the relevant waste legislation and to minimise our impact on the 
natural environment and surrounding communities. Our focus on 
operational efficiencies includes reducing waste production and 
recycling wherever possible.

Operational waste inventories describe the source, volume, and 
type of  waste generated by each process, as well as the disposal 
method. Operations are registered on the National Waste Inventory 
Reporting (SAWIS) system and the volume and type of  waste 
generated and disposed is reported on a monthly basis.

We have expanded our reporting procedure to include more sub-
categories of  hazardous waste and this is reflected in the table 
on page 86. Our objective is to effectively sort and minimise 
waste and to recycle as far as practically possible. Where disposal 
is necessary, waste has to be safely disposed at appropriate 
waste facilities and safe disposal certificates obtained.

Domestic waste is disposed of  in licenced municipal landfill sites 
and therefore we have no associated volatile organic compound 
(VOC) emissions. Hazardous waste includes a number of  
categories, including oil-contaminated material and used filters as 
well as medical waste, that is sent to appropriate registered 
waste-disposal facilities and safe disposal certificates are 
obtained for each hazardous waste stream. Used oil, another 
hazardous waste stream, is recycled through specialist service 
providers.

Slag is included in waste inventories at the smelters. Mine residue, 
including tailings and waste rock, is included in waste inventories 
at the mines in line with the new regulations in terms of  the 
National Environmental Management: Waste Act.

Waste controls
There was one hydrocarbon spill during the year at Black Rock 
Mine involving 449 litres of  diesel due to failure of  the batching 
system. The spill was contained in the bunded area. There was 
leakage of  hydrocarbons from trackless machinery at Two Rivers 
Mine totalling an estimated 0.2m3 over the course of  the year. The 
area was cleaned with environmentally friendly bacteriological 
products and the incident was not reported as it occurred in 
minute quantity. There were some small spills of  oil and diesel at 
Lubambe Mine due to poor handling at workshops and leaking 
machines.

There was a spillage of  polluted silt materials from the processing 
plants at Nkomati Mine when a booster pump failed during 
dredging of the pollution control dam. The spill area was rehabilitated 
and the incident reported to the IUCMA.

A spill of  sewage effluent occurred at Black Rock Mine due to a 
power failure at the sewage treatment plant while the pumps from 
the residential area continued to pump. The soil was neutralised 
with lime and the incident was reported to the Department of  
Water and Sanitation. It was not possible to determine the amount 
of  sewage spilled.

Recent amendments to the National Environmental Management: 
Waste Act relate to the remediation of  contaminated land. 
Contaminated land surveys have been completed for Machadodorp 
Works and Cato Ridge Works and the other operations will 
conduct surveys as appropriate. The assessment of  closure and 

rehabilitation costs and related financial provisions include the 
outcomes from these completed studies.

Slag
The smelting process generates slag as the main industrial waste 
product. The volume of  slag produced is minimised through 
management plans at each smelter that prioritise recycling and 
recovery of  residual metal. Designated, licensed slag disposal 
sites within the boundaries of  the smelters are fully lined to 
prevent soil and water pollution. Water management and drainage 
control around slag disposal areas is monitored through internal 
and external environmental programmes.

ARM’s smelters produced 90 748 tonnes of  slag during F2017 
(F2016: 93 953 tonnes).

Waste rock and tailings
Waste rock and tailings are by-products of  mining and beneficiation 
activities. Tailings dams are lined to prevent pollution and surface 
water runoff, and ground water around waste rock dumps and 
tailings disposal facilities is closely monitored to alert operations 
to any negative impacts. Ground water modelling predicts the 
potential impact of  tailings disposal on aquifers.

Waste stream Definition Disposal

Waste rock Non-ore 
bearing rock 
removed in the 
mining process.

Waste rock dumps or 
used to backfill and 
rehabilitate open pit 
workings.

Tailings Finely milled 
waste material 
suspended in 
water.

Lined tailings dams.

Tailings are classified as hazardous waste under the National 
Environmental Management: Waste Act. This imposes more 
stringent liner requirements on new stockpiles and tailings facilities 
which increase the cost of  waste management significantly. The 
Chamber of  Mines has engaged extensively with the DEA and 
DWS to provide comment on the new regulations promulgated and 
their implications for the mining industry. The Chamber of  Mines  
is also engaging the DEA through the Presidential Regulatory 
Working Group to propose solutions to the concerns raised by the 
mining industry regarding the NEMA Waste Act and Financial 
Provision regulations.

The ICMM published a review of  tailings management guidelines 
and recommendations for improvement as well as a position 
statement on preventing catastrophic failure of  tailings storage 
facilities in December 2016. Members are required to comply 
with the position statement by November 2018.

ARM conducts an annual internal review of  tailings storage 
facilities led by an internal multi-disciplinary team. The outcomes 
from the review are submitted to the Audit and Risk Committee for 
review and assessment. The review this year focused on the 
controls, management systems and relevant regulations to align 
with the reviews done by the International Mining Industry 
Underwriters. It also included a gap analysis against the ICMM 
position statement as well as recommendations from the ICMM 
tailings management guidelines to use as a benchmark for further 
improvement.
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ARM’s mines produced 16.9 million tonnes of  tailings in F2017 (F2016: 13.7 million tonnes) and 78.5 million tonnes of  waste rock 
was mined during F2017, a 6% increase on F2016.

Waste produced F2017 F2016 F2015

Slag (tonnes) 90 748 93 953 152 800
Waste rock (million tonnes) 78.5 73.8# 75.3
Tailings (million tonnes) 17.0 15.4# 16.8
Domestic waste (tonnes) 2.9 12.3** 14.0
Hazardous waste: used oil (million litres) 1.2 1.2 1.2
Hazardous waste: other (tonnes)* 723 12 NR

NR Not reported.
* In line with our improved reporting system, categories of  “other” hazardous waste have been expanded.
** Included 10.3 tonnes of  building rubble.
# Restated.

Biodiversity
Biodiversity encompasses the wide variety and variability of  Life 
on Earth. It is the basis for the provision of  clean water, the 
recycling of  nutrients and pollination – sustaining human 
livelihoods and life itself. The estate of  biodiversity over most of  the 
globe is declining, despite increased activity by policy makers, 
civil society and the private sector to underpin resilience. 
Leadership and collaboration from all sectors is required to 
address this challenge.

As an ICMM member, ARM is committed to:

 > Respecting legally designated protected areas;

 > Disseminating scientific data on and promote practices and 
experiences in biodiversity assessment and management; 
and

 > Supporting the development and implementation of scientifically 
sound, inclusive and transparent procedures for integrated 
approaches to land use planning, biodiversity, conservation 
and mining.

Mining and associated activities impact on the physical 
environment and therefore effective processes and controls must 
be implemented to safeguard the biodiversity in the biomes in 
which we operate. Biodiversity baseline studies are conducted 
during the early stages of  new and expansion projects and 
include investigations to identify the potential risks to biodiversity 
and landscape which have to be mitigated and monitored.

Three of  ARM’s operations are located in close proximity to 
sensitive areas:

Operation Proximity to sensitive areas

Two Rivers Mine Located within the Sekhukhune Land 
Centre for Plant Endemism.

Cato Ridge Works Protected Ngonigoni grasslands to 
the south and south-east of  the 
operations.

Machadodorp 
Works

Within the proposed Lydenburg 
Centre of  Endemism.

Biodiversity Action Plans (BAPs) have been drafted for all 
operations and operations are at different stages of  implementation 
of  their biodiversity management programmes. 

EIA and/or EMP processes include land use planning that 
involves structured engagement with community forums, local 
municipalities and other affected stakeholders.

The BAPs include commitments to conserve protected areas 
such as wetlands, zones of  endemism, archaeological and 
heritage sites, protected and endangered species (as per the 
IUCN). An example of  commitment to biodiversity conservation, 
is the biodiversity offset area which was purchased by Khumani 
Mine. Operational biodiversity performance audits are conducted 
biennially as part of  external EMP audits.

Access is provided to sites for scientific research purposes  
if  required and ARM often works in concert with government 
and/ or academic institutions to promote biodiversity protection, 
including relocations of  protected species and removal of  alien 
vegetation.

Employees, contractors and communities are provided with 
awareness training regarding sensitive and endangered species 
around our operations.

Nkomati Mine, as part of a stream flow reduction activity programme, 
has a fulltime team that continuously manages alien invasive plant 
species within the mine boundaries. Two Rivers Mine completed 
and submitted a Biodiversity Baseline Assessment Plan (BBAP) 
for its new tailings storage facility site. The BBAP contains a 
comprehensive action plan clearly outlining the programme of  
action to accomplish recommended mitigation measures.

More details of ARM’s biodiversity impact and management is 
available in the online biodiversity management table available at 
www.arm.co.za.
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 > Continue to implement carbon emission reduction initiatives and monitor our 
performance against our emission targets.

 > Improving the carbon intensity of  our production by identifying and implementing 
appropriate emission reduction initiatives.

 > Engaging proactively in the process of  implementing various policy measures 
and environmental instruments, including carbon budgets and carbon tax.

 > Continue collaborating with other stakeholders to ensure equitable access to 
water and mitigation of  catchment-based risks. 

 > Proactive engagement with other users around our operations to understand their 
needs and priorities and to ensure management of  water risks.

 > Continue to increase water efficiencies by maximising water recycling and re-use

 > Continue working with the operations to develop water targets. 

ENVIRONMENTAL 
STEWARDSHIP

FOCUS 
FOR F2018
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