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SH2Occupational safety and health Business principle

AngloGold as an employer – safety and health

• The company is committed to complying with all relevant occupational
health and safety laws, regulations and standards. In the absence of such
standards, leading practice will be adopted.

• We are committed to providing a working environment that is conducive to
safety and health. 

• The management of occupational safety and health is a prime responsibility
of line management, from the executive level to the first line supervisory
level. 

• We strive for employee involvement and consultation with employees
or their representatives to gain commitment in the implementation of
these principles.

• The company is committed to providing all necessary resources to enable
compliance with these principles.

• The company will not tolerate or condone deliberate breaches in standards
and procedures.

• We will implement safety and health management systems based
on internationally recognised standards and we will assess the effectiveness
of these systems through periodic audits. 

• We will conduct the necessary risk assessments to anticipate, minimise and
control occupational hazards.

• We will promote initiatives to continuously reduce the safety and health
risks associated with our business activities. 

• We will set safety and health objectives based on comprehensive strategic
plans and will measure performance against these plans. 

• We will monitor the effects of the company's operational activities on the
safety and health of our employees and others, and we will conduct regular
performance reviews. 

• We will provide all necessary personal protective equipment. 

• We will establish and maintain a system of medical surveillance for our
employees. 

• We will communicate openly on safety and health issues with employees
and other stakeholders.

• We will ensure that employees at all levels receive appropriate training and
are competent to carry out their duties and responsibilities. We will require
our contractors to comply with these principles and we will seek to
influence joint partners to apply them as well.
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1. Key indicators

• 43 employees lost their lives in work-related accidents in 2003, 40 of these in
fatal accidents in South Africa. 

• The Fatal Injury Frequency Rate (FIFR) was 0.29 per million man hours worked,
which was a slight decrease on the rate of 0.31 in 2002.

• The Lost Time Injury Frequency Rate (LTIFR) continued to decline to 8.83 per
million man hours worked. The last two years have seen the lowest LTIFR in the
group since the formation of AngloGold, giving a decrease of 40% since 1998.

2. Milestones – 2003

• The South African Department of Minerals and Energy (DME) released its findings
on the Mponeng accident, a gas explosion that took place on 29 June 1999 and
in which 19 employees lost their lives. The investigation conducted by the DME
after the accident highlighted a number of procedural shortcomings at the mine,
although these were found not to relate directly to the accident. These
shortcomings, together with the recommendations made by the DME, have
been acted upon by AngloGold and support the steps already taken by the mine
following AngloGold’s own investigations into the incident. A number of new
procedures and technological changes have been implemented to reduce the
risk of similar accidents occurring in the future.

• Serra Grande in Brazil was recognised by NOSA a group specialising in global
safety and health auditing, in June 2003 as the winner in the Underground Hard
Rock Deep Mining category in its worldwide auditing programme.

• Morila mine in Mali was nominated the overall winner in the Dynamic Health
and Safety Competition in May 2003. The competition, which is organised by
the I’institut National de Prevention Social (INPS) is open to all industries in Mali,
had 150 entrants this year, including a cross-section of industrial activities in that
country. Sadiola mine achieved second place in the competition.

• The Colorado Division of Minerals and Geology and the Colorado Mining
Association jointly recognised the Cripple Creek and Victor mine (CC&V) and
Safety, Health and Environment Manager, Larry Snyder, for the mine’s continued
exemplary safety record during the recent two-year Cresson expansion project.

• In August 2003, the Namibian Chamber of Mines recognised Navachab as the
safest mine in Namibia based on the number of fatality-free employee hours
worked in 2002. 

• In February 2003, Serra Grande mine was awarded the inaugural Dick Fisher
Global Safety Award for excellent safety performance in 2002. This is an internal
AngloGold award intended as an incentive for outstanding safety performance
and recognises both the actual performance of the operation, as well as the
improvement year-on-year. Union Reefs in Australia and TauTona in South Africa
both received special commendations for their performances.

• The second AngloGold Global Safety Award was made to Sunrise Dam Gold Mine
in Western Australia for the best safety performance in the AngloGold group in
2003. The award was ratified at a meeting of the Board committee on safety, health and sustainable development in
January 2004 in recognition of Sunrise Dam’s improvement in safety management systems, together with much
improved accident rates.

• Ergo, the surface re-treatment operation in South Africa achieved one million fatality-free shifts on 22 June 2003.
It took the 2,000 employees, including contractors, 23 months to reach this milestone. 

• The Moab Khotsong mine, which is currently under development in South Africa, also achieved a million fatality-free
shifts on 18 November 2003. Some 1,700 employees took 22 months to accomplish this achievement in this deep
level mine, where the average depth of operations is about 2,900 metres.

• Mponeng mine won the South African Safety Shield competition for 2003. The mine showed a 13% improvement
in its Serious Injury Frequency Rate, compared to the best performance over the previous four years.

Lost Time Injury Frequency Rate (LTIFR)  
(per million man hours)

2003 2002

South Africa 10.40 9.98
East and West Africa 1.77 2.93
South America 4.48 4.21
Australia 5.54 11.22
North America 2.91 4.95
AngloGold group 8.83 8.86
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3. Safety and health policy and agreements
A group-wide safety and health policy implemented in 1999, was revised during the year, ratified by the Board in April
2003, and re-issued to all operations. In addition, some regions and operations may have additional policies to which
they adhere.

Safety and health policy
AngloGold recognises that excellence in the management of safety and health is an integral part of its business. The
AngloGold safety and health policy provides the foundation for the company’s commitment to improving safety and
health performance. 

The Chief Operating Officer (COO) is charged with the overall management of occupational safety and health, reporting
to the Chief Executive Officer (CEO) and also to a committee of the Board of Directors, which is under the
chairmanship of a non-executive director. The Board requires company-wide compliance with this policy and this
will be monitored by regular audit reports to the Board and sub-committee.

To achieve this AngloGold will:

• provide a working environment that is conducive to safety and health;

• place the management of occupational safety and health as a prime responsibility of line management from
the executive through to the first line supervisory level;

• obtain employee involvement and consult with employees or their representatives to gain commitment in
the implementation of the policy;

• provide all necessary resources to enable compliance with this policy;

• comply with all relevant laws, regulations and standards. In the absence of appropriate legislation, standards
reflecting best practice will be adopted;

• adopt a zero tolerance approach to the implementation of standards and procedures;

• implement safety and health management systems based on internationally recognised standards and assess
the effectiveness of these through periodic audit;

• conduct the necessary risk assessments to minimise and control occupational hazards;

• promote initiatives to continuously reduce the safety and health risks associated with the business activities;

• set safety and health objectives based on a comprehensive strategic plan and measure performance against
the plan;

• monitor the effects on the company’s operational activities on the safety and health of employees and others
and conduct regular performance reviews;

• provide the necessary personal protective equipment;

• establish and maintain a system of medical surveillance for all employees;

• ensure that employees at all levels receive appropriate training and are competent to carry out their duties
and responsibilities;

• require contractors to comply with this policy; and

• seek to influence joint partners to apply this policy and promote it in other ventures.

A country-specific policy, where required by legislation, is available.

Various safety and health agreements have been negotiated and are in place at the operations. The safety and health
agreement signed between the management of TauTona and the various unions represented on the mine is attached as
an example. (See TauTona safety and health agreement).
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4. Review of 2003
AngloGold recognises that excellence in the management of safety and health
is integral to its success as a business entity. AngloGold is committed to working
with employees, trade unions, and government representatives to improve
safety and health management across the company and has extensive joint
management and union or employee safety and health forums, particularly in
South Africa, to be able to achieve this. Considerable resources and effort are
dedicated to identifying and implementing sound safety and health practices
across operations, as well as addressing specific problem areas as and where
these may arise. 

Governance and structure
While a Board committee oversees safety and health reporting company-wide,
the recently-revised health and safety policy allows for country-specific principles
and guidelines to be developed in accordance with local legislation. Guided by
the policy, the COO, Dave Hodgson, is charged with the overall management of
occupational safety and health. He reports to both the CEO, Bobby Godsell, and
the Board committee on Safety, Health and Sustainable Development, which
is chaired by non-executive Board member, Bill Nairn. The other committee
members are Deputy Chairman, James Motlatsi, and CEO, Bobby Godsell.
Members of management are invited to participate in the committee’s
proceedings as and when required. In addition to reviewing the overall
performance of the key indicators, the committee sets objectives and advises
on strategy. The committee also conducts on-site inspections on matters of
serious concern.

Management of safety and health

Safety performance – South Africa region
(per million man hours)

LTIFR FIFR

2003 2002 2003 2002

Great Noligwa 9.83 11.06 0.32 0.47
Kopanang 14.08 12.91 0.41 0.22
Tau Lekoa 25.96 17.84 0.09 0.51
Ergo 1.75 1.53 0.00 0.00
TauTona 8.24 7.67 1.10 0.08
Savuka 17.57 17.12 0.47 1.06
Mponeng 9.81 10.91 0.33 0.47
Moab Khotsong 7.11 6.82 0.00 0.19

Board committee on safety,
health and sustainable

development.
Chairman: Bill Nairn,

Non-executive Director

Chief Executive Officer:
Bobby Godsell

Chief Operating Officer: 
Dave Hodgson

Regional executive officers

Mine managers

Corporate
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health
department
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6. Objectives for 2004

• Long-term objective is to eliminate all accidents.

• Reduce the LTIFR by 20% year-on-year.

• Transition across the group to using leading indicators (as opposed to lagging
indicators) as a management tool.

• Further implementation of the fall of ground campaign in South Africa, to
reduce fall of ground accidents by 20% year-on-year.

• Further implementation of the Du Pont SMAT system at the South African
operations to reduce the number of unsafe acts and thus, to improve safety
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South Africa

7.1 Facing the challenge of seismicity at TauTona –
the deepest mine in the world

The South Africa region’s TauTona (which means “mighty lion” in seSotho), is the
deepest operating mine in the world, with mining taking place up to 3,800m
underground. Until recently, this mine, which employs more than 5,000 people
and is one of the largest and most productive operations in the world, also
boasted one of the most impressive underground mining safety track records.
This was until two tragic seismic events – in April and May 2003 – resulted in
the deaths of nine people in two separate incidents. 

TauTona was a winner of the AngloGold safety competition (South Africa Region)
in 2000 and 2002. The mine also achieved one million fatality-free shifts on
28 February 2000 and again on 20 January 2003 – a feat never before
accomplished in the mine’s 42-year history. The Mine Health and Safety Council
(a tripartite body consisting of government, labour and business) awarded the
operation its Safety Flag, in recognition of superior safety performance within
the South African mining industry in 2000 and 2001.

With a safety performance over the past three years that was comparable with
that of some surface operations, the blows dealt by the seismic events in the
first half of 2003 were all the more devastating. The first incident, measuring
2.8 on the Richter scale, occurred on 1 April 2003 on the 111/112 longwall, and
resulted in the loss of five lives and the immediate closure of two stoping
panels. Following investigations, it became apparent that the rock burst was
caused by a seismic event immediately in front of the mining panels on a fault
which had not been predicted or detected by the mine’s geologists and
seismologists. 

Then, at 04:08 on 26 May 2003, a seismic event struck the 109 return airway
and replacement haulage which was being developed. Tragically, four people lost
their lives in the incident and both the return airway and replacement haulage
were extensively damaged.

The subsequent rescue operation lasted six days and involved 36 voluntary
rescue teams who worked around the clock to recover the missing miners. 

Again, following investigations, the mine plan for the entire area was re-
assessed. A detailed investigation into the latter incident showed that there were
in fact two seismic events with magnitudes of 2.8 and 3.0 respectively on the
Richter scale. These events occurred milliseconds apart and once again appear to
be related to two geological faults that traverse the area. It is thought that the
first event triggered the second.The energy that resulted from the second event,
which originated closer to the tunnels than the first, was transferred into the two
development ends where it manifested itself causing severe damage.

Says general manager, Robbie Lazare, “As a result of the incident, significant
expenditure – about R4 million in 2004 alone – has been allocated for drilling
long cover holes in the area, to obtain advance information about the geology
well ahead of the face. Support density and type have also been changed in line
with the most stringent standards ever applied at the mine. Development rates
have also been slowed in areas where the geology is complex. 

“Although this has delayed the project by about a year, it will all be worth it if we
can prevent similar accidents in the future.”

On-mine rescue model

Key to any rescue are the brave proto and
rescue team members who perform
potentially high-risk rescue operations in
difficult conditions. Together with Mines
Rescue Services (MRS), a volunteer body
to which member mines belong, TauTona
is developing a model for on-mine rescue
teams. South African proto teams have
traditionally comprised employees from
official level upwards. A pilot is being run
at TauTona mine where all employees are
encouraged to volunteer their services to
a rescue team which is trained to assist in
rescue operations, excluding fire and gas,
where the use of self-contained breathing
apparatus is required. These teams are
immediately available in the case of an
emergency and are familiar with the mine
and its unique challenges. While the services
of MRS can still be called upon if the need
arises, the mine intends being able to cope
with most incidents using trained employees.

Robbie Lazare, Mine manager at TauTona, 
in South Africa.

Preventing falls of ground is a major challenge
at TauTona.
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South Africa

7.2 Fall of ground management initiative in South Africa
– Targeting the primary cause of fatal accidents 

In 2003, 78% of fatal accidents on the South African operations were caused
by rockfalls and rockbursts. Of these, 45% related to rockfalls and 55% to
rockbursts. A rockburst is a seismic release of energy, similar to an earthquake,
that results in obvious damage to mining excavations. The magnitude of a
seismic event is measured on locally calculated magnitude scales, and can be
anything from a minor movement – which cannot be detected by an individual –
to a catastrophic event. Clearly, by reducing the number of rock-related
accidents, a significant number of injuries and fatalities can be avoided.

Much has been done by the company and the industry by way of research and
development in respect of rock engineering, particularly in the management of
seismicity, strata control, training and the development of a safety mindset. In
fact, through an internationally-renowned subsidiary company – ISSI – AngloGold
applies some of the most advanced and extensive mine seismic monitoring
networks in the world. Although substantial strides were being made in reducing
rock-related injuries and fatalities, rockfalls and rockbursts remained the main
contributors to accident statistics.

In response to this challenge, the South African Region has devised and
implemented a Fall of Ground Management System (FOGM). FOGM embodies
the manner in which rock engineering is managed to induce improvements in
safety. This system incorporates both proactive and reactive audits at mine level
to evaluate the status of each of five different elements on regular basis, and to
identify where remedial action needs to be taken.

The five elements that are audited are:

• The design of mine layouts. These are regularly audited by corporate rock
engineering personnel.

• The design of support systems. These are regularly audited by corporate and
mine-based rock engineering personnel.

• Human factors involved in falls of ground. These are tracked by both
corporate and on-mine rock engineering occupational environment, safety
and health and training personnel to ensure that the workforce is equipped
with the relevant knowledge and skills to be able to identify and deal with
hazards.

• Monitoring systems to verify sufficiency of designs and implementation.
These systems comprise primarily the extensive seismic networks that are
in place on mine. Monitoring includes in situ measurements, as well as
observations of rock mass behaviour relative to mining activities.

• Problem solving. This relates to both company and industry level innovation
and technology development.

Following the development of the system in 2002, it is now being
implemented at all South African underground operations. Audits, remedial
action recommendations and on-mine implementation are conducted on a
continuous basis.

Causes of fatal accidents – 2003

SA Region – LTIFR (per million man hours)
FOG Rockburst/Seismic & FOG Rockfalls 

FOG (Seismic) 42.5%
FOG (Other) 35.0%
Other 22.5%
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South Africa

7.3 Education Trust Fund assists children

Following the tragic accident at Mponeng mine in South Africa’s North West
Province in 1999, the AngloGold Board resolved to set up the AngloGold Fatal
Accident Education Fund to cater for the education of the children of the victims
of all fatal accidents on AngloGold mines. The implementation of the fund was
backdated so that it applied to families affected since the formation of AngloGold
in June 1998. 

The Masifunde fund (which in Zulu and Xhosa means “Let us learn”) has funded
the primary and secondary education of 390 children who are the dependents of
258 former employees. These children live and attend school all over South Africa
(but mainly in the Eastern Cape, KwaZulu Natal, Limpopo and North West
provinces) and further – in Lesotho, Botswana, Mozambique and Swaziland. 

AngloGold appointed TEBA, an industry-owned entity with a vast rural and peri-
urban network, assists with the administration of the fund.

The fund covers the cost of tuition, boarding (where required) and books at
primary and secondary schools. Special arrangements are made where potential
for tertiary education is shown. Although benefits are allocated in an equitable
manner, each case is handled individually and resourced appropriately according
to the specific needs of the various beneficiaries. Specifically, an assessment is
conducted using reports from appropriate family, union, church, social welfare,
education professionals. The educational institutions utilised need to be
appropriate for the needs of each beneficiary, but bearing in mind the location
and circumstances of each family.

Dependents over age for normal schooling are given access to skills training,
Adult Basic Education and Training (ABET) or appropriate developmental
training and, where suitable and possible, employment offered within
AngloGold operations. 

In setting up and managing the fund, extensive consultation with union
representatives was conducted. Regular updates are given on fund and the
children it supports. It is overseen by a management committee comprising
senior AngloGold executives and managers, the TEBA project leader and,
by invitation, two union representatives.



SH15Occupational safety and health Case studies

East and West Africa

7.4 Mining Geita Hill – drawing on international best
practice

The most significant risk identified during the planning of the open pit mining
operation of the Geita Hill ore reserve, which is scheduled to commence in
February 2004, is the existence of old underground workings within the pit shell.
Underground mining of this ore reserve started in the 1930s and continued until
the official closure of the original mine during the late 1960s. 

Says Ian Wallace, a mining engineer responsible for mining through the old
workings at Geita Hill, “Records of these operations are sometimes unreliable
or inaccurate. More recently, the orebody has been mined informally by local
artesenal miners – and there are no records at all for these excavations. In many
cases the extent of these mined-out areas or voids exceeds 50,000m3 – and all
have a significant potential impact on the planned mining operations and are a
source of potential danger to personnel and equipment.”

In planning for mining under these circumstances, Geita employed the best
methods and best people available for the job. Ian himself has had extensive
experience at Kalgoorlie Consolidated Gold Mines, at the Super pit in Western
Australia where similar circumstances were faced when large-scale open pit
mining commenced.

“In an attempt to identify the extent and position of voids prior to the
commencement of mining, an underground survey of the historic excavations
within Geita Hill was commissioned. This survey is making use of cavity
monitoring survey (CMS) equipment, which is among the latest technology
in this field. The CMS consists of a motorised laser rangefinder which is attached
to a long, fibre glass boom. The end of the boom with the rangefinder is then
inserted into the void. The rangefinder rotates around the end of the boom
measuring the inside dimensions and orientation of the void. The data is
transferred via a cable to a data logger where it is stored for post processing.

“Once mining commences, the primary method used to identify high-risk areas
within the pit will be probe drilling. Typically a probe hole will be drilled to a
maximum down-hole depth of 25 metres below the current working bench.
Reverse circulation (RC) grade control, exploration and blast hole drilling, which
are undertaken during the normal course of operation of the mine, will also
assist in defining the presence of underground excavations. Surface subsidence
or expression of voids will assist in identifying the presence of underground
workings before drilling of any sort commences.”

Where underground workings are identified and the safe ground area
established, the area will be delineated using coloured flagging tape on
the current mining bench. A two-colour system will be used to differentiate
between areas with high and moderate levels of risk. Entry into the demarcated
areas will be strictly controlled. 

“The volume of each void will be established making use of a cavity auto-
scanning laser survey (CALS) device,” continues Ian. “This is deployed down a
drill hole and the results of this survey provide a three-dimensional image of the
void. These images are then used to establish safe ground conditions, rock-fill
volumes and a true orientation of the void. Once identified, a holing between the
void and the surface working will be established by developing a rise, from the
pit floor into the void. This rise will then be used as a rock pass, through which
waste rock will be tipped in an effort to fill the void below. 

An example of the outcome of a Cavity Auto-scanning
Laser Survey (CALS) that will provide a three-
dimensional “wire-frame” image of any void

encountered when mining the Geita Hill ore body,
and will enable mining to proceed safely. 

Ian Wallace, Mining Engineer, Geita mine, Tanzania.

A “tag board” system has been developed to control
access to the “hill” and personnel without a Geita Hill

Void Awareness pass are not permitted in to
enter the hill area.
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East and West Africa

7.5 Behaviour-based approach to safety at Morila in Mali

The Morila gold mine in Mali, a joint venture between AngloGold and Randgold
Resources which is managed by AngloGold, has since inception experienced
a range of safety issues. This was particularly the case as the mine was
undergoing construction and ramping up to full production, and when a large
number of the people on site were employed by contractor companies. But,
since the implementation of the new safety strategy in 2003, the company’s
safety performance has improved markedly. For example, the Lost Time Injury
Frequency Rate has decreased to 3.78 per million man hours in 2003, from
6.27 in 2002.

To address the early disappointing safety performance, mine management first
undertook a survey of the safety climate and culture at the mine. This survey
indicated that:
• Employees felt that while the strategies, targets and goals were evident,

they were limited to senior employees;
• Some managers showed commitment some of the time;
• Leaders did not involve employees at all levels through empowerment,

recognition and consultation;
• Although the safety plan was defined, this existed in isolation and lacked

support; and
• The role of the individual in the system was not adequately defined or

communicated.

Says Rejean Prevereault, Safety Manager at Morila, “One of the problems we
have encountered is what we call a fatalistic ‘management is responsible for
safety’ attitude.

“Our new campaign started in 2003 with a total refocus on safety and an
increased personal and more visible involvement in the process by mine
management as well as the appointment of a dedicated Safety Manager.
We also increased our focus on safety awareness, audits and training, and
planned for increased involvement by the union safety representatives, coupled
with the cultural awareness programme. Finally, with the help of external
expertise, we started implementing a behaviour-based safety (BBS) programme
in September 2003.”

“We believe that this programme will contribute substantially towards increasing
communication at all levels at Morila, and further reducing accidents (by more
than 50% in two years). By changing the mindset in relation to safety, we hope
to effectively and efficiently focus, create synergies and align workforce energy
and commitment to optimise productive and safety behaviour and responsibility.
We involved a wide range of stakeholders, including the general manager, heads
of departments, line supervisors, safety representatives, unions, employees,
contractors, head office and external experts.”

Important components here have been the introduction of the “Brother’s
keeper” campaign, where employees are encouraged to stop unsafe actions
by fellow employees or stop work if they feel unsafe, and the positive
involvement of people in AngloGold’s Zero Tolerance approach. To implement
the Zero Tolerance approach, employees are first trained in respect of safety
regulations; then the safety rules are applied, with continuing education on why
it is important to apply this rule; third, employees who do not respect the rules
are disciplined. 

“We have the full support of management, the safety representatives and the
unions on this approach.”

Four-phase programme

• Phase 1 Mindset survey, including
interpretation and feedback; 

• Phase 2 Leader behaviour alignment,
which involves the steering team and
identification of champions, skills
coaching and relationship building;

• Phase 3 Implementation of self-directed
motivation in the safety process; and 

• Phase 4 Monitoring and measuring
progress (at the end of 2004).

Looking forward, Morila aims to improve still
further. Supervisors and employees will
continue to be expected to lead by example,
to improve communication and
understanding, to promote the development
of local safety personnel and to expand an
awareness of safety into the home.

Rejean Prevereault, Safety Manager at Morila in Mali.
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Australia

7.6 Preparing for the worst – the Emergency
Management Plan at Sunrise Dam, Australia

As part of Sunrise Dam’s commitment to maintaining the highest standards of
safety and management, the mine has developed an Emergency Management
Plan (EMP) that provides a starting point for the management of incidents that
have the potential to, or actually have caused, an emergency situation. This plan
is one element of AngloGold Australia’s comprehensive emergency management
system – it interfaces with the corporate Crisis Management Plan and covers
major emergency events. The EMP also identifies those circumstances that may
cause an emergency as identified by the extensive risk assessments undertaken
at the mine.

“Although we probably can’t plan for every eventuality, we can certainly try,” says
Health, Safety, and Environment Manager for the Australia region Mike LeRoy.
“In so doing, we can ensure that planning and preparedness for emergencies
is timely, that the response is co-ordinated and most importantly, that accurate
information is communicated to key personnel during and subsequent to any
emergency.” Emergencies that are prepared for include a fatality or multiple
serious casualties, a cyanide spillage, a missing person, an under ground fire,
a rockfall, a plane crash, any other major environmental mishap or process
interruption.

“Simulated emergencies take place to test the effectiveness of the EMP on a
regular basis,” says Mike.

Elements of the emergency plan

• Ensuring the safety of people is the top
priority;

• Developing plant and section emergency
shutdown procedures with the minimum
of loss with no further risk to personal
safety;

• Ensuring external emergency services
and Sunrise Dam Gold Mine response
personnel are not exposed to
unreasonable hazards;

• Involving external support services at the
discretion of the incident controller,
immediately an emergency is perceived
to be beyond the capability of the
internal resources; 

• Matching the response to an emergency
to the need. Assessment of the severity
of the emergency, and therefore the level
of response, is the initial responsibility of
the on-scene commander in liaison
with the incident controller;

• Ensuring that all key personnel receive
adequate training and are provided with
appropriate communications equipment
so they can be contacted quickly; and

• Ensuring the availability of resources and
the preparedness of personnel.

Tim Irimies conducting a simulated “rope” rescue of a person from a berm in the open pit.

Mike LeRoy, Health, Safety, and Environment
Manager for the Australia region.
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7.7 Going underground at Sunrise Dam – 
identifying risks 

In anticipation of a move to underground mining at the Sunrise Dam mine, after
seven years of operation as an open pit mine, AngloGold Australia undertook a
far-reaching risk assessment as the first stage in the implementation of a
systematic risk management programme. Included in this was the identification
of possible safety and health risks related to operational and maintenance
activities associated with drilling, blasting, bogging (ore extraction by an
underground loader), trucking and support areas (such as mine services,
technical services, operations management).

A team of 12 people was involved in the risk assessment process, from
management and operations personnel to safety professionals. The process
used the “Workplace Risk Assessment and Control” (or WRAC) method, which
is based on the concepts contained in the current Australian Standard related
to risk management.

Says Mike LeRoy, Health, Safety, and Environment Manager in the Australia
region office, “This risk assessment is based upon a tried and tested process
and the events and hazards identified are largely based on the experience and
judgement of the members of the team. The main aim was to identify the
significant hazards or events, not every hazard or event. 

Going underground. One of the first steps undertaken when Sunrise Dam received the go-ahead for
underground mining was a wide-ranging risk assessment. Some 1,600 risks were

identified as part of this process.

Select the process, area, equipment
or operation to be assessed

Select the team based on
experience/ knowledge/ ability

to work in a team

Determine the objectives and scope
of the assessment

Analyse the underground mining
operation to determine the various

component activities/ tasks

Identify the unwanted events within
each step of the underground mining

cycle that could impact safety
(including both task-related and

system hazards)

Determine the consequences
and likelihood (risk) of each

unwanted event

Rank each risk using a Risk Ranking
Matrix to identify those required

for further review

Identify what controls are currently
in place for very high and high risks
(risk ranks between 1 and 16) and

assess the adequacy

Determine what further action should
be recommended to minimise risk
(for example, conduct Job Safety

Analyses (which is systematic
breakdown of a job into tasks/steps
in order to identify hazards, assess
risks and select the best control,
review current procedures/work

practices, etc).

The following 9-step risk assessment 
process was used:
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Risk profile for activities and tasks without and with controls in place.

Underground development commencing at Sunrise Dam in Western Australia.

“The risk assessment identified some 1,600 hazards associated with underground mining that could have some effect on
the safety and health of underground employees at the operation. Of these, about 31% are considered as very high risk
and a further 26% are considered high risk. All of these risks will be managed using a formalised management plan and are
being considered in the mining planning. “

Risk category Risk rankings Number of events Percentage

Before After Before After
controls controls controls controls 

Very High (VH) 1 – 8 480 27 31% 2%
High (H) 9 – 16 411 23 26% 1%
Moderate (M) 17 – 20 363 273 23% 18%
Low (L) 21 –  25 303 1,234 20% 79%

1,557 100%
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7.8 New mining technique improves safety and
productivity at Serra Grande

Employees at Mine III, at Serra Grande, located in the state of Goiás Brazil, are
celebrating gains in both safety and productivity following the adoption of a new
mining method in line with the changing orebody. Serra Grande’s continued
safety excellence demonstrates clearly that safety goes hand-in-hand with
production.

Mechanised mining using the cut-and-fill method – on which testing was begun
in March 2001 – has completely changed the nature of operations at the mine.
This is now fully mechanised, with the use of small electro-hydraulic Jumbos and
LHDs operating in the stope. The LHDs feed 25-tonne Volvo trucks outside the
stope. These trucks then transport the ore to surface.

Until February 2001, the quartz veins in Mine III were mined manually using the
“room and pillar – open stope” method. This method relied on a three-phase
process of pneumatic drilling, blasting and cleaning. 

Says Sérgio Cardoso Santos, General Manager of the Serra Grande Mine, “Given
the instability of the hangingwall (or roof), the previous mining method made
accessing the mining area a much riskier operation. Production was, on average,
4 to 8 tonnes of ore per employee per shift. Productivity varied according to the
behaviour of the rock, demanding continuous inspections and adjustments to
operations, at an added cost of about US$23.00 per tonne.

“With the cut-and-fill method, the mined-out areas are filled with thickened
tailings from the metallurgical plant (called hydraulic backfill) that ensure greater
stability of the rock face. Productivity has also improved with average production
rising to 37 tonnes per employee per shift, at an operational cost of US$11.00
per tonne. This has increased the safety of workers even more.

Continued excellence at Serra Grande

Serra Grande’s continued excellence in
safety has been recognised. In January 2002,
AngloGold launched a company-wide safety
competition to promote and recognise
excellence in mining safety. The award is
presented to the operation which records the
largest improvement in safety, taking both
leading and trailing safety indicators into
account.

Serra Grande, the first mine to win the
AngloGold global safety competition, was
presented with the award in February 2003. 

Audits of the mine’s safety management
systems showed an improvement of 20% in
terms of Serra Grande’s leading indicators*,
which rose from 75.5% to 90.9%. In respect
of lagging safety indicators, the operation
has reduced its LTIFR by 84% over a two-
year period.

In addition, during 2002, the mine was
awarded NOSA 5-star status, making it the
first underground gold mine in the world to
achieve this. Only one lost-time injury
occurred in 2002 following a minor mishap at
the plant, and no injuries were recorded at
either of the two underground mines. In fact,
the older of the two mines – Mina III – has
not experienced a lost-time accident since
its inception nearly five years ago.

* These leading indicators include: 
1. Housekeeping. For example roof support

around the pit, ergonomic issues,
occupational hygiene, etc.

2. Mechanical, electrical and personal
safeguards, including maintenance
management, control of hazardous
substances, PPEs, etc. 

3. Emergency preparedness: Fire risk
management, drills etc. 

4. Incident investigation: Recording,
analysis etc. 

5. Organisational management: This
includes objectives and target setting,
roles and responsibilities, etc.
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7.9 Taking safety to the family at Morro Velho

When Roberto Carvalho Silva, head of AngloGold’s South American operations,
suggested that the wives of Morro Velho employees become involved in the
company’s safety initiatives, he had no idea where this would lead. Today, some
three years later, about 80 wives voluntarily work in support of the company’s
safety initiatives. 

Dubbed the “Esposas de Ouro” (Golden Wives), the group initially went on field trips
to the mines and the industrial plant, and received training on and information about
the company’s safety programmes and the resources available to protect employees.

“The wives’ participation in the safety programme is very important because it demonstrates their concern for their
husbands’ safety on a daily basis,” says Roberto Carvalho Silva, who remains enthusiastically supportive of the programme.

Getting to work
“It was interesting because at each step we ran into the husband of someone in the group. Some of them hid, others
ran away, some were very amused and others even came up to say hello,” says Mônica Araújo Felipe Souza, who is
married to Ely da Conceição Souza Jr., a mining engineer at Morro Velho.

After the trips and courses, the wives began meeting once every six weeks or so, to discuss how and where they
could make a difference. 

“We worked on the buses that take the employees to the mines and the industrial plant, distributing ‘sound bites’,
printed on small cards,” says Maria Piedade Marques Cândido, wife of Geraldo Eustáquio Cândido, a maintenance
electrician at Cuiabá Mine. 

“We also talked a lot to our husbands at home, put up messages about safety around the company’s premises, and
gave talks to students in public schools, where we also spoke about accidents inside the home,” says Piedade.

In 2003, the first class of Golden Wives was certified, and new members signed up. A new group was formed, this
time with 15 members. The goal was to intensify the work carried out by the women in the community in which they
live, working especially closely with children and youngsters to develop what they call a “spirit of safety”.

“We will visit communities, conduct technical talks about safety for children and youngsters, use drama as a medium
of communication, and find a way to always be close to our husbands, with strong messages on how important they
are to us and our families,” says Mônica Araújo.

At the same time the life of underground mechanic Rangel Francisco Figueiredo changed when his wife, Aparecida
Antônia Rocha, known as Cidinha, became one of the Golden Wives. She was one of the first five to sign up and is still
active. Says Rangel, “I began to pay more attention to safety when every day, on my way to work, my eight-year-old
daughter would say, ‘Daddy, be careful at work’, he says, visibly moved. “I am sure that is a reflection of the work done
by Cidinha,” he adds.

Another of the projects’ supporters is driver Gonçalo Ramos Júlio, who wouldn’t miss a Golden Wives’ meeting for
anything. He has driven them to meetings and on field trips from the very first time the wives met. “Wherever the
Golden Wives go, I’m right there,” he says. 

The project has produced impressive improvements in the mine’s day-to-day safety indicators. The accident frequency
rate has been reduced by more than 40% at Morro Velho, and at Serra Grande, where the Golden Wives programme
has also been adopted, there are very few accidents on the mine. In fact, the focus there is on “off-the-job” accidents,
as these cause more injuries than mine accidents. 

“The dedication these Golden Wives have put into these projects is impressive, which proves not only their ability to make
a difference, but also their commitment to the safety and well-being of their families,” he says. 

In 2003 AngloGold received two awards for this programme: First, the company achieved the Marketing Award in Social
Responsibility (run by the Fundacao Getulio Vargas) as well as the Aberje Award (Brazilian Association of Corporate
Communication) for innovation in communication.

The Morro Velho Golden Wives on an
underground visit. 
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7.10 STOP programme implemented in North America

Although the Cripple Creek & Victor (CC&V) mine in North America has an
exemplary safety record, that does not mean that mine management has
stopped their safety initiatives. In fact, this surface mining operation recently
introduced a Safety Training and Observation Programme (STOP) which was
developed by international safety experts, Du Pont.

Says Larry Snyder, Safety, Health and Environment Manager at CC&V, “STOP for
supervisors is an excellent behaviour-based observation programme that gives
us the means to achieve safety excellence. The programme trains management
– from the general manager to the front-line supervisor – to observe behaviour in
several key areas and to take appropriate action that will help change employees’
behaviour. It develops observation and communications skills so that positive
steps can be taken to ensure a safer workplace. 

The programme promotes behavioural safety changes by providing the tools
essential to supervisors to observe employees in critical areas of behaviour and
correct inappropriate acts and reinforce proper safe behavior. Emphasis is placed
on using the STOP Safety Cycle.  This is the process of:

DECIDE – Make safety a top priority

STOP – Give your full attention to the work area

OBSERVE – Look for unsafe acts and unsafe conditions

THINK – Consider how safety will be affected by what you have observed, and

ACT – Use good judgment to eliminate unsafe acts and unsafe conditions

Supervisors are required to complete a STOP card on their observations and are
required to correct unsafe acts and unsafe conditions as well as commend safe
acts and safe conditions. Observations are then tracked over time.

Says Larry, “STOP training for supervisors began in February 2003 and included
all supervisory personnel, from the Vice President and General Manager to
the front line supervisor. Training in STOP for all other employees began in
August 2003. Operating departments completed STOP training in December
2003. Administrative departments were so intrigued by the programme that
they decided to join the training effort in November 2003. They are currently
scheduled to complete their training in April 2004. We feel that STOP training is
valuable in keeping employees oriented and focused on unsafe acts in specific
work practices being leading causes of injury.

“Results from the mining department are encouraging. The end-of-year incident
rate was 1.4 reportable injuries per 200,000 man hours, down from 2.5 at the
end of 2002. But the results from the processing department are not as good,
indicating that there is still more work to be done there. The incident rate there
was 13.4, up from 5.5 at the end of 2002.

The STOP programme is based on the
following principles:
• All injuries and occupational illnesses

can be prevented;
• Safety is everyone’s responsibility;
• Management is directly accountable

for preventing injuries and occupational
illnesses;

• Safety is a condition of employment;
• Training is an essential element for safe

workplaces;
• Safety audits must be conducted;
• Safe work practices should be reinforced

and all unsafe acts and unsafe conditions
must be corrected promptly;

• It is essential to investigate injuries and
occupational illnesses as well as incidents
with the potential for injury;

• Safety off the job is an important element
of our overall safety effort;

• Preventing injuries and occupational
illnesses is good business; and

• People are the most critical element in a
successful safety and health programme.

Larry Snyder, Safety, Health and
Environment Manager at CC&V.

Both CC&V and Safety, Health and Environment
Manager, Larry Snyder, were recognised by the

Colorado Division of Minerals and Geology and the
Colorado Mining Association for undertaking almost
two years of construction on the expansion project

without having a single lost-time injury.


