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Executive summary 
To further reduce scraper winch-related accidents, the SAMRASS database was analysed in 
detail to identify the major causes of such accidents in the ‘worst’ ten mines in the gold and 
platinum industry. The two most significant causes are “poor judgement” and “procedure not 
used for training purposes”, both together accounting for nearly 170 000 man days lost to the 
mining industry over the five-year period.  Therefore, it appears that the solution to reducing 
accidents may not necessarily lie in the scraper hardware, but rather in the associated human 
issues and the work environment.  This trend is been confirmed by other researchers on the 
same topic and has thus received special attention in this project execution. 

Based on the mine visits, key issues that can contribute to increased health and safety have 
been identified and are included in the Best Practice Guide.  Relevant regulations from the 
MHSA are included in appropriate sections for reference purposes. 

Recommendations that also consider the ‘soft issues of human behaviour’ are provided for 
consideration by the mines so that they can adapt their existing codes of practice.  Improved 
illumination along strategic travelling ways, combined with white-washed walls, is considered to 
be a cost-effective way of demonstrating the commitment to improve safety by enabling the 
worker to see the hazards and to react successfully to dangerous conditions. 
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1 Introduction 

1.1 Problem statement 
The safety record of the South African mining industry is not on par with international statistics 
due to the unique underground conditions and workforce characteristics.  This affects the 
reputation of global mining houses, which are measured against international best practice.  

Mechanisation of the mining of the steeply dipping, narrow, tabular ore bodies in the hard rock 
gold mining industry is an ongoing challenge.  However, the simple method of using a winch to 
pull broken rock from the stope to the ore pass by using long ropes and scraper scoops has not 
changed over the last (approximately) 100 years.  

Each mine has extensive codes of practice, which prescribe operating procedures and 
standards in as much detail as possible, while not being too prescriptive.  However, these codes 
of practice are somewhat open to site-specific interpretation, as well as to what can be 
classified as ‘appropriate’ or ‘acceptable’.  Against this background, the daily production 
pressures and adverse working conditions underground resulted in 575 255 ‘man hours lost’ 
due to scraper-related accidents in the years 2001 to 2005 alone. 

This project aims to provide additional insight into the underlying causes of scraper-related 
incidents and, based on comprehensive data analysis, provides specific guidelines for reducing 
the number of accidents in the future. 

1.2 Primary output 
This report describes the systematic work conducted to compile this Best Practice Guide, which 
should be reviewed by the mines and adapted to their existing codes of practice.   

The scope of this report does not cover the ‘nuts and bolts’ details for each scraper operation in 
the entire industry.  It is aimed at a higher level, including the so-called ‘softer issues’ that are 
contributing to accidents.  

1.3 Presentation of results to assist the mines  
During the site visits, it became apparent that the most colourful codes of practice exist in 
electronic format on corporate intrawebs.  Unfortunately, most workers have no access to such 
standards.   

From the study, it appears that the link between existing knowledge on how to prevent 
accidents and the daily operations underground is either limited, or is at times consciously 
ignored by taking a calculated risk.  The recommendations must satisfy management so that 
they can take, if necessary, the corrective actions, but equally, the recommendations must be 
easily understood by the workforce to create behavioural changes at the operational level.   
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1.4 Criteria for successful application 
Many past reports have contributed to improved safety standards, advanced training methods 
and safer handling of machinery underground.  This report provides specific, tabulated 
recommendations to the mining houses for their consideration.  Furthermore, the ‘worst’ ten 
mines, in terms of scraper winch-related accidents, have been identified, and the major causes 
of such accidents have been quantified.  This will enable the mines to review and update their 
applicable codes of practice effectively. 

1.5 Intended impact 
The intended impact is to reduce the major causes of accidents identified during this project.  
Therefore, the recommendations have been kept simple to read and understand in order to 
reach the worker, provided the recommendations are customised for mine-specific 
environments and are distributed to the relevant workplaces underground..  Training on certain 
mines has to be improved to address human behaviour underground, which in turn will enable 
the worker to take more control over his own activities. 

Mine-specific causes were quantified so that those mines can focus on remedial action to 
reduce the circumstances that led to the occurrence of such accidents. 

Mine B was identified as having an increasing accident rate per tonnage mined, and it is hoped 
that through this analysis, this increasing trend can, within a short period of time, be stopped, if 
not reversed. 

In order to achieve the intended impact, mining houses need to identify their own major causes 
from this report to channel their efforts consciously.   

2 Methodology 

2.1 Understanding human behaviour underground 
In order to ensure that the best practice guide has an effective impact by reducing future 
accidents, it is imperative to understand the circumstances under which the accidents reflected 
in the database have occurred.  Although the database provides a systematic structure for a 
total of some 140 possible accident causes within various categories, it became apparent that 
further insight into the underlying human behaviour was required.  Therefore, the pure data and 
information-gathering initiatives to create knowledge were complemented by gathering insights 
relating to human behaviour, as well as into the realities of winch/scraper systems within the 
actual mining environment.  The selected overall approach is shown in Figure 2-1. 
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Figure 2-1:  Approach to gain comprehensive knowledge for best practice guidelines 

The basic concept of adding value to data to arrive at a detailed understanding is based on 
Bellinger (2004).  In this project, the understanding of ‘human behaviour’ is addressed by 
studying the behavioural-based safety (BBS) performance, which is believed to be evident in 
the underlying cause of “poor judgement”.   

The realities of the winch/scraper system are represented by the connectedness (or lack 
thereof) with the underground environment.  The major accident cause, namely ‘procedure not 
applied for training purposes’, is linked to this stream of issues, which forms the knowledge 
required to provide recommendations for the best practice guide. 

2.2 Reality of short-cuts 
As a typical part of natural human behaviour, underground workers tend to take minor risks 
consciously on a daily basis in order to gain immediate benefits.  Fortunately, most of the time, 
when short-cuts are taken, no accidents occur, and one could argue that this momentary 
success justifies the action and that the worker then decides that it was worthwhile taking the 
short-cut.   

However, rare combinations of two or more adverse circumstances still lead to unacceptably 
high levels of accidents, judged by international comparisons.  Although further reduction of 
these remaining accidents is becoming increasingly difficult, it is believed that it is not just a 
case of using more of the same resources in an effort to eliminate the remaining accidents, but 
rather that an approach is needed which touches the worker himself.  

2.3 Behavioural-based safety approach 
Two team members (Naidoo and Ramoshebi) attended the 6th Annual Behaviour-Based 
Safety Conference to gather information relevant to the scraper project.  The papers presented 
on “At-risk behaviour: How do you monitor and manage it from an early stage?”, by Peet Viljoen 
(Safety & Health Superintendent) from De Beers Venetia mine, and “No name no blame vs 
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accountability” by Neil Franklin (Safety Specialist: SHER Services) from SASOL INFRACHEM 
were considered relevant with regard to the accident statistics and actual scraper system 
layouts and operation.  A further paper Andrews from Du Pont is referenced later in this report. 

Most human beings do regularly take calculated risks to obtain an instantaneous benefit.  With 
regard to scrapers, consciously ignoring the existing rules and regulations appears to be 
widespread practice, and workers get away with this most of the time.  However, incidents still 
occur at rates between one and six incidents per million tons milled, depending on the mining 
commodity.  Appropriate training, not just for the sake of training, was identified as being vital to 
influence the daily behaviour of workers. 

2.4 Ergonomic assessments 
Ergonomic issues were addressed to a limited extent, based on the findings from the 
SAMRASS database and the underground visits.  The aim was to determine whether major 
shortcomings were present which would necessitate immediate improvement of the ergonomic 
design of winches in order to reduce the primary need for the operator to take calculated risks in 
the first place. 

A vital link between the typical human behaviour of taking calculated risks to gain immediate 
benefits through an undesired activity, and the reality surrounding the scraper environment, may 
lie in the overall ergonomics of the scraper winch system.  Thus, in an attempt to prioritise 
potential improvements to current scraper winch systems, and to include the most critical issues 
in the recommendations for the best practice guide, a systematic approach was developed 
based on the ergonomic aspects.   

The results of the ergonomic assessment, based on mine visits, observations and interviews, 
were prioritised on a scale from 1 to 5 relating to design, installation, operation and 
maintenance and are given in Table 2-1 below. 
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Table 2-1:  Prioritised ergonomic issues for scraper winches 

Ease of operation (Five 
primary concerns)

Design Installation Operation Maintenance

1
Obstruction to line of sight / 
unsighted operation of the 

winch

2 Poor winch positioning 
in cubby (driver space)

3 Lack of maintenance on working 
parts, particularly on older systems

4
Hand and arm forces required 

to move levers on older 
systems

5
Driver requirement to perform 

routine maintenance due to lack of 
personnel

Most commonly reported 
problems

Design Installation Operation Maintenance

1 Shackle loss
2 Rigging

3
Signalling systems with poor 

battery life

4
Poor maintenance or lack of crew 

for maintenance tasks

5
Not following operating 

procedure / human error
Maintenance (Five primary 

concerns)
Design Installation Operation Maintenance

1
Poor maintenance or lack of crew 

for maintenance tasks
2 Shackle loss

3 Problems with rigging

4
Not following operating 

procedure / human error

5

Driver requirement to perform 
routine maintenance due to lack of 

personnel
Driver protection and "fail-to-

safe" (Five primary 
concerns)

Design Installation Operation Maintenance

1 Non-replacement of guarding

2
Not following operating 

procedure / human error

3
Stepping out of the driver cubby 

to see the scraper operation

4

Restrictive guarding that 
results in difficult winch 

operation

5
Poor support of the roof 

in the cubby
Driver requested changes Design Installation Operation Maintenance

1 Easy to replace guarding

2

Quicker maintenance turnaround 
and elimination of the need to 
perform routine maintenance

3
Acceptable cubby 

space

4
Effective warning signalling 

devices

5
Greater line of sight through 
better positioning of cubby

Ergonomics Issues:  Winch Systems

 

The tabulation represents reasonable actions that would improve the morale of the workforce.  
The issue of who does the unscheduled maintenance work will always remain tricky, requiring a 
balance between getting the equipment back into production quickly and playing strictly by the 
rules, which may mean waiting for the fully qualified maintenance crew to arrive after 
unavoidable delays. 
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2.5 Categorisation of accident types and mines 
The DME’s SAMRASS database was used to categorise the accident causes into the various 
subgroups.  Some 8 400 entries were analysed by using Sequential Query Language (SQL) 
software.  Data had to be cleaned up from incorrect entries to provide a coherent set of 
comparable data to yield a high level of confidence in the results.  The results of the systematic 
analysis and presentation were then compared with existing codes of practice to develop 
recommendations for a best practice guide for scrapers, which will complement existing 
operating procedures. 

2.6 The need to ‘reach the worker’ 
This report should not remain just another document to be added to the large number of 
reviews, evaluations and recommendations already on the shelf, but should lead to something 
tangible for the workforce.  In order for this project to achieve industrial impact, the project team 
was challenged to provide a simple but effective means to ‘reach the worker’, particularly in 
relation to his daily behaviour.  Therefore, the issues most likely to make an impact in reducing 
accidents were simply tabulated to make recommendations that can easily be disseminated to 
the workforce. 

3 Results 

3.1 Information gathering 

3.1.1 Manufacturers 

The major manufacturers were visited and technical information was collected.  No radical 
changes or improvements to scraper winches were detected.  Minor improvements are done to 
be seen as being innovative, but the impression was gained that standardisation for ease of 
manufacturing and cost-effective spare parts played the overriding role, instead of improved 
ergonomics. 

3.1.2 Mine visits 

Site visits were first undertaken to observe typical operations underground, to conduct 
interviews and to liaise with mine personnel for obtaining electronic versions or paper copies of 
their applicable standards and codes of practice.  Indexed paper folders were then compiled by 
the project team to enable the codes to be assessed in relation to the accidents reported. 

The following mines were visited to assess their scraper winch operating practices underground 
and to obtain information regarding their codes of practice and training methods: 

 
• Amandelbult  
• Driefontein 
• Impala 
• Kloof  
• Lonplats  
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The mines selected covered a wide spectrum of underground mining operations, and included 
gold and platinum mines where the majority of scraper winches are used in the industry.  The 
most significant finding was the apparent differences between mines with regard to their overall 
managerial styles, which range from simple “telling” styles to “participating” styles. This 
observation fits in with the description of the various styles associated with behaviour–based-
safety.  It reaffirms the team’s belief that while the supervisors have to enforce a discipline of 
care and adherence to “zero tolerance”, the individual worker at the face has to acknowledge 
that he has a part to play in contributing to his own safety and the safety of his co-workers in the 
workplace where scraper winch operations are conducted.    

3.2 What was learnt from the mine visits 
The main lesson learnt was that although winch operators acknowledge that there may from 
time to time be certain shortcomings in their workplace, they nevertheless tend to take 
accepted, but small, risks when operating the winch.  They are fully aware of the applicable 
“codes of practice”, which state that under no circumstances should the scraper be operated if 
not all the requirements have been met satisfactorily.  An example is a damaged drum guard 
that has lost its full guarding potential: after the operator has requested a new one through the 
formal channels, and until the replacement guard arrives at the workplace, he is prepared to 
operate the winch with a damaged guard as he takes additional precautions to compensate for 
the increased risk. 

A summary of the major observations from the site visits is provided below: 

 

1) The more modern mines tend to have sufficient stocks of spare parts available to 
replace damaged or broken parts. 

2) Operators in the older mines are more inventive in “making a plan” to repair damaged 
parts in order to keep going. 

3) Even the most advanced warning system encountered had faulty lights.  The winch 
was being operated nonetheless as there were sufficient warning lights along the 
scraping path. 

4) Sometimes no air supply was connected to the warning system, or the pull wire did 
not cover the entire length of the scraper path. There were also some flat batteries 
because spares were not available. 

5) Some operators prepare comfortable seats to ease their physical efforts during 
scraping. 

6) There may be insufficient clearance between the handles and the hanging wall. 
Clearance can be as low as a few millimetres. 

7) Scrapers are used as an impact mass to break large boulders on top of grizzlies. 
8) Workers were found walking next to operating scrapers/scoops. 
9) Mono ropes may be installed in travelling ways without guarding. 
10) The winch cab may have a greasy or oily floor. 
11) Personal protective equipment is only partially available and some of it is in a worn-

out state. 
12) There are codes of practice for nearly for all individual tasks, with incredible detail for 

site-specific tasks.   
13) Training methods are in place to check obtained competence by requesting the 

trainees either to draw a schematic or to answer multiple-choice questions to confirm 
their comprehension. 

14) Generally, codes of best practices are available on the mine server for regular 
updates and training purposes.  However, the worker has no reference manual 
available at his workplace. 
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15) Winch cubby excavations were generally narrower than prescribed, limiting the 
access to equipment for maintenance and hindering proper installation. 

16) Corrosion of equipment is severe in certain mines, with uncertainty regarding the 
remaining strength of equipment. 

17) Multiple scoops are sometimes attached to one winch to increase productivity, 
irrespective of power rating, rope strength or rigging quality. 

18) There are large skill differences among winch operators: from fluent in technical 
English to unable to do simple drawings and to communicate in basic English. 

19) Attitude differences vary from ‘this is proudly my machine’ to ‘just another unserviced, 
rusted piece of equipment’.  

20) The codes of practice still retain an element of relying on the judgement of the 
operator.  This may lead to unexpected actions, based on the worker's value system 
and his immediate environment. Unspecified terms are as follows:   

a. “…as much as reasonably practicable.”  
b. “Every reasonable precaution…” 
c. “..in dangerous ground conditions…” 
d. Take all “reasonable precautions“ to ensure that no person is in a position where he 

might be injured.” 
e. “Effective arrangements” shall be made to prevent the ropes from fouling each other.  
21) There does not seem to be a procedure in place for dealing with sudden power 

failures in a stope and how to react to them. 
22) While individual tasks are well defined, the unfortunate combination of two or more 

non-standard conditions often leads to an unexpected incident. 

To derive best practice guidelines for scraper winch operations, relevant literature was sourced 
and evaluated.  A huge number of detailed codes of practice and standards were obtained from 
the various mines visited.  Another, more generic, but very useful source of information relating 
to applicable work cultures and safety issues in South African gold and platinum mines was 
found on the Mine Health and Safety website (www.mhsc.org.za). The Australian National 
Training Authority also provides an overall guide regarding the conduct of scraper operations, 
although this is aimed primarily at civil constructions.   

3.3 SAMRASS database analyses 

3.3.1 Processes and progress 

The following overall project methodology was used to include all the information gathered to 
arrive at the recommendations for a best practice guide.  The methodology includes factors and 
circumstances other than the immediate causes of the accidents.  The flow of the project 
methodology is shown for easy reference in Figure 3-1 and is described below. 
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                                                     Project Methodology
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Figure 3-1:  Overall project methodology 

Figure 3-1 shows that the two primary sources of data and information that were used initially 
were the SAMRASS database obtained from the DME, and the codes of practice, training 
manuals, observations and interviews conducted during the visits to mines and to scraper winch 
manufacturers.  The columns headed Data/Knowledge and Process/Analysis show the content 
and the linkages followed in a systematic process during the various stages of data analysis.  
The different sources of this vast amount of information were interrogated by means of distinct 
processes.  As new insights became available, the next data analysis took place to advance 
further towards gaining the necessary knowledge for recommendations towards a best practice 
guide report. 
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3.3.2 Analysis time frame 

A copy of the comprehensive SAMRASS database relating to winches and scrapers was 
obtained from the DME offices.  The analysis identified two different sets of predominant 
causes.  A very limited set of potential accident causes was populated from 1988 to 2000 
inclusive.  From 2001 onwards, the number of potential accident causes increased 
substantially.  Thus accident investigators would have had a larger number of options to ‘tick’ 
on the accident questionnaire since 2001.  Therefore, a distinction between the two different 
data sets over time was necessary, i.e. for the years up to and including 2000, and for the years 
from 2001 onwards.  This change in reporting detail was not recognised in a previous study, 
which tried to identify trends across the transition period (Mosene et al., 2003).  An illustration 
of the sudden increase in the differentiation of causes of injuries is shown in Figure 3-2 below. 
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Figure 3-2:  Increase in accident cause differentiation for injured persons from 2001 onwards 

For clarity, the above chart only shows 23 causes out of a total of about 140 possible causes.  
For the 23 causes shown, a threshold of at least 25 injuries was set to increase clarity by 
omitting the less significant causes as they were considered to have a minor impact.  The 
differentiation into sub-criteria, such as job factors, personal factors and training and placement 
factors, are provided in Appendix A, B and C respectively to illustrate the causes of the total of 
some 8 700 injuries recorded since 1988.  

Since the overall aim of the project is to further reduce the occurrence of injuries and fatalities, 
the types of injury causes had to be identified in detail per mine to enable cross-referencing 
with the existing Codes of Practice (CoP) available per mine or shaft.  Consequently, accidents 
were analysed per commodity (gold and platinum) and per mine.  It was believed that there was 
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an undesirable gap between the majority of accident types and the existing codes of practice or 
training manuals.  The purpose of identifying these gaps from various mines was to develop a 
best practice guide for scraper winches that would complement the existing, sometimes already 
well-defined, codes of practices existing on the mines. 

3.3.3 Gap analysis 

A typical example of the labelling and how the accident database was linked via the gap 
analysis to the existing CoP, is shown in Figure 3-3.  The gaps identified at each mine do differ, 
and thus the sum of all of them will be a good reflection of the general situation and will 
eventually provide a comprehensive knowledge base for the recommendations for a best 
practice guide. 
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Figure 3-3:  Process to identify gaps between CoP and accident causes, per mine 

While analysing mine information, it became apparent that procedures are generally in place to 
address the gaps on a mine-specific basis.  This process must be maintained so that the 
existing procedures can continue to be updated and so that their applicability to mine 
machinery, the mining environment and training levels can be increased.  

3.3.4 Quantification of worst ten mines by data reduction 

Accident details from a total of about 80 mines are recorded in the database, some of which 
have changed names in the past or have merged.  This was taken into account when 
identifying those mines with the highest number of accidents, including injuries and fatalities. 

Due to the overwhelming number of data sets available in the SAMRASS database, it was 
necessary to focus on those mines with the highest numbers of accidents, even though this fact 
may be related to high mining tonnages or intensive labour deployment.  To remain relevant to 
today’s circumstances, accident causes older than six years were ignored for the detailed 
analysis as they occurred before most current codes of practice were implemented.  Owing to 
the change in database differentiation between 2000 and 2001, as mentioned above, it was 
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deemed appropriate to concentrate on the accident causes in the years 2001 to 2005.  The data 
for 2006 were still being compiled at the time of the analysis and thus could not be included. 

The accident causes for the injuries and fatalities were then compiled for the years 2001 to 
2005 down to mine level, according to the names used in the database.  To maintain anonymity 
for the mines concerned, the mining houses are labelled in reverse alphabetical order (Z, Y, ..), 
whereas the mines are labelled in alphabetical order (A, B,….). 

To further reduce the number of mines for consideration in a more detailed investigation, ten 
mines (from the total of 58 mines in the database) were identified by two criteria for the 2001 to 
2005 period:   

1) Injuries in excess of 50 or  

2) Fatalities in excess of 2.   

These ten mines now represent 68 % of the injury cases and 55 % of the fatal accidents, as 
shown in Table 3-1 below. 

Table 3-1:  The ten mines (from gold and platinum sector) with the highest accident numbers 

Accidents per years 2001 – 2005 Persons injured Persons killed 

Mine A 196 1 
Mine B 123 2 
Mine C 120 3 
Mine D 105 1 
Mine E 95 2 
Mine F 88 2 
Mine G 68 0 
Mine H 52 0 
Mine I 55 4 
Mine J 45 9 

Total of 10 mines: 947 24 
Total of all 58 mines: 1 393 44 

Percentage covered by 10 mines: 68 % 55 % 
   
The names of the mines are available at the MHSC for further perusal. 

3.3.5 Fatalities vs. injury rates 

Surprisingly, the injuries and fatalities did not occur at similar ratios within the ten mines, as 
shown in Figure 3-4 below. 
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Figure 3-4:  Accidents at the worst ten mines for the period 2001 to 2005 

Mine A and Mine J show a significant difference in that Mine A only experienced one fatality for 
the 196 injuries, whereas Mine J suffered nine fatalities but only 45 injuries, in other words one 
fatality per every five injuries.  This highlights the site-specific nature of and differences 
between accident types as both mines are within the same commodity sector.  As will be seen 
in Figure 3-5, Mine J, with the higher number of fatalities, appears to have better productivity as 
their incidents per milled tonnage are lower than those of Mine A. 

The underlying reason for this significant difference in the ratio of “persons injured” to “persons 
killed” would appear to be independent of the tonnage mined.  This may warrant some further 
investigation in the future. 

3.3.6 Effect of production on injury rates 

The accident statistics available for the ten mines identified have been further analysed in 
greater detail to identify any patterns.  Specifically, attempts have been made to normalise the 
data against parameters such as production (both tons of rock broken and tons milled) and the 
number of employees engaged in the mining activities.  In gathering the production and 
employment data, the most readily available source of information has been the annual reports 
of the respective mining groups. The following considerations for compiling production tonnages 
are to be noted: 

• The financial years of the various mining groups do not necessarily coincide, requiring that 
the SAMRASS data be interpreted to coincide with a particular mine’s financial year. 

• Not all mining groups report directly on their respective employment statistics, but use the 
so-called ‘TEC’ (total employees costed) as a measure. 

• Mines that do report on their employment statistics often do not include the number of 
contractors involved in the ore winning process.  Employment figures are for the total mine 
staff complement and do not differentiate between underground workers and process plant 
or support staff. 
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• The most common production figures are for tons of rock milled.  For six of the ten worst 
mines (mines A, B, C, D, F and J), production figures were available from 2001 through to 
2005.  Of those six, four mines show significant trends and are thus reflected in Figure 3-5. 
For the remaining four mines, comparable production figures could be obtained only for 
2004 and 2005. 

• Within certain mining groups, several acquisitions and liquidations of individual mines took 
place during the period of interest, and therefore production figures were either not available 
or required ’unbundling’ from their old and new owners and operating sectors.  As such, new 
operating regimes were in place, thus skewing any trend analysis (particularly relevant in the 
case of Mines C and I). 

• With the exception of Mine A, the remaining nine mines appear to be in either a steady-state 
or a nominally declining production environment.  An examination of the raw accident data 
for the ten mines (in terms of the total number of incidents and excluding the mines where 
incomplete production and/or employment figures are available) allows the incident history 
to be determined with some degree of confidence. 

The basis for this decision is that any decrease in tons milled would be accompanied by a 
decrease in the amount of ore scraped, while an increase in tons milled would represent an 
increase in scraping activities.  Furthermore, a decrease in production would probably 
represent a decrease in the number of workers exposed, while an increase in tons milled 
would correspond to either an increase in productivity per employee and/or an increase in 
the number of workers exposed to the scraping operation. 

Further incident analyses were conducted to identify those mines that have a good or a bad 
performance record in terms of rock tonnages mined vs. number of injuries.   

Figure 3-5 depicts the number of scraper-related incidents per million tons of ore milled for two 
typical platinum mines (bottom end of the graph), and two gold mines, depicting opposite 
trends. 

The results revealed a very poor performance for one major mine (Mine B) where the scraper 
incident rate per million tons milled increased steadily, doubling from 2002 to 2005.  The other 
extreme was a steady improvement in safety performance by Mine F where the incident rate per 
million tons milled was reduced by half over the same period.   
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Figure 3-5:  Comparison of incident rates for two gold and two platinum mines  

Although the accounting and reporting methods may vary between the different mines 
compared in Figure 3-5, which may even affect their vertical ranking, the trends are revealing.  

Immediately apparent was the marked increase in the number of incidents experienced by 
Mine B, whereas the general trend for the remaining mines was either flat or marginally 
decreasing.  However, the pure number of incidents reported is misleading as it does not take 
into account the number of underground workers exposed to the scraping operation.  Since the 
differentiation of mine employees (and contractors) into underground and surface workers is not 
readily available, it was decided to take the number of tons milled by each mine as the measure 
of productivity and normalisation of the statistics. 

Of concern is the increasing trend for Mine B.  After the underground visit to that mine, it was 
reported that on that shaft, the old-fashioned South African gold mines mentality and 
management culture still prevailed.  Miners did not appear to have ownership of their 
operations, and supervisors and other influences are blamed for failures.  An industry-wide 
evaluation of the effectiveness of management styles may be necessary to confirm whether a 
linkage between accidents and management styles exists. 

3.3.7 Major accident causes 

The eight major accident causes for the ten worst mines with the highest number of accidents 
are given in Table 3-2 below.  The cells highlighted in yellow reveal the type of injury and the 
highest number of injuries per mine.  For three out of the ten mines, “poor judgement” was the 
major reported cause of the accident.  

Further analysis of the major accidents causes indicated that ‘poor judgement’ was by far the 
most dominant cause of accidents, with a total of 135 compared with only 93 for the 
second-commonest cause, namely ‘procedure not used for training purposes’.  Both issues 
should be addressed in the training guidelines. 
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Table 3-2:  Major causes of injury for the ten mines with the highest number of accidents 

Total
Sorted injury causes by type 480 A B C D E F G H I J

1 Poor judgement 135 41 29 12 31 10 12
2 Procedure not used for training purposes 93 69 24
3 Lack of knowledge regarding safety aspects of job 52 12 29 11
4 Inadequate method for hazardous task identification 56 15 25 16
5 Inadequate involvement/leadership to prevent incident 47 26 14 7
6 No relevant task observation done 34 12 12 10
7 Inadequate maintenance of standards 20 20
8 Inadequate supervision task 18 18

Mine Identifyer 

 

It is very interesting to note that Mine A and Mine J, which were identified in Figure 3-4 as 
having the highest total number of injuries (196) or fatalities (9) respectively, both gave as their 
major cause of accidents “procedure not used for training purposes”.  This would indicate that 
the procedures, which include the relevant knowledge, are available on the mine but may not 
be currently used for training purposes to communicate the knowledge to the miners.   

A graphical overview of the spread of the major accident causes across the ten worst mines is 
given in Figure 3-6 below. 
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Figure 3-6:  Major causes of injuries for the ten worst mines 

It appears that in order to reduce the re-occurrence of the particular accident causes on a 
particular mine, mine-specific corrections are required.  To address the different major causes, 
individual strategies would need to be developed for each mine concerned. 
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3.3.8 Location of accidents 

The locations of accidents on the mines were correlated with the associated equipment types 
for the period 2001 to 2005 and these are shown in Figure 3-7.  
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Figure 3-7:  Locations and equipment types for injuries between 2001 and 2005 

The bar chart reveals that the majority of accidents do not occur at the winch (where 60 W is the 
standard illumination), but in the scraper path, where there is no illumination and poor 
reflectance of the visual targets.   

3.3.9 Costs of accidents 

The costs in terms of the levies associated with scraper winch accidents re-occur annually and 
are consequently part of the mines’ budgets.  Although the mines continuously strive to reduce 
this budget item, the perception may prevail that as long the annual costs and losses due to 
accidents “remain within the anticipated budget“, corrective actions should be directed at other, 
more prominent problem areas, which are outside their budgeted brackets. 

The recommendations for a best practice guide are based on the accident data analysis and are 
aimed at demonstrating that safety can be cost-effective when considered holistically, reducing 
both harm to the worker and losses to the mine.  

The total direct and indirect costs of scraper-related accidents in the period 2001 to 2005 could 
not be established.  This would have included the cost incurred by hospitalisation, less the cost 
covered by health insurance.  However, determination of the number of accidents enabled 
linkage to another database, which contains the “man days lost” per accident.   

The “man days lost” were added up for each of the major accident causes and are given in 
Table 3-3.  They include days lost due to both the fatalities and the injuries.  This means that a 
total of nearly 1 500 accidents are now included in the analysis. 
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Table 3-3:  “Man days lost” per year for the major accident causes 

Sum of DaysLost AccYear
CauseCodeDescription 2001 2002 2003 2004 2005 Grand Total
Poor judgement 20064 22229 9386 21129 11792 84600
Procedure not used for training purposes 8022 23896 17440 20710 14087 84155
Inadequate method for hazardous task identification 5599 2538 7446 3422 15944 34949
Lack of knowledge regarding safety aspects of job 8017 6088 7360 4401 8010 33876
Workplace not modified to accommodate personal shortcomings 41 1360 2082 13378 13761 30622
Wrong/sub-standard equipment 1327 2804 12160 7231 62 23584
Inadequate maintenance of standards 5219 456 6879 4986 3374 20914
No relevant task observation done 1235 1640 3332 10623 2634 19464
Inadequate involvement/leadership to prevent incident 2405 1089 6515 3194 4515 17718
No/inadequate instructions given before task conducted 2460 14 50 12365 14889
Grand Total 54389 62100 72614 89124 86544 364771  

The above data are shown graphically in Figure 3-8.  The two most significant causes are ‘poor 
judgement’ (or in terms of BBS: ‘Taking risky short-cuts and failing to succeed’) and ‘procedure 
not used for training purposes’, both together accounting for nearly 170 000 man days lost to 
the mining industry over the five-year period. 

It also shows that ‘inadequate maintenance of standards” is only the 7th highest cause.  Thus, 
further improving on existing standards would not necessarily yield a major impact on reducing 
accidents on mines. 
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Figure 3-8:   Days lost per accident cause over a five-year period 

Figure 3-9 details number of “man days lost” for the “fatalities” and “injured” categories.  
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Figure 3-9:  Split between “fatalities” and “injured” between total “man days lost” 

The split reveals that both “poor judgement” and “procedure not used for training purposes”, as 
well as most of the other causes, resulted in both “injuries” and “fatalities”.  Only “inadequate 
maintenance of standards” and “inadequate involvement/leadership to prevent incident” did not 
result in any “fatalities” for the period analysed from 2001 to 2005. 
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4 Success factors  
It is believed that the following factors will have a decisive impact on the scraper statistics in 
future. 

4.1 Review and customisation 
The mines should include this Best Practice guide into their training manuals and COP, as well 
as implementing procedures and reminders in the workplace.  A very good example of an in-
house produced best practice guide for scraper rigging and operations was developed by Anglo 
Technical Division (2003). 

4.2 Enabling the worker 
Since nobody injures himself intentionally, the worker plays a key role in preventing injuries to 
himself, even if these are caused primarily by the actions of other workers.  He has to have an 
increased safety awareness and must be able to protect himself better.  The need to be 
tempted to take short-cuts must be alleviated as much as possible.  Training must teach him to 
recognise when he is taking short-cuts.  Furthermore, he must be able to assess risks and to 
control them. 

4.3 Cost-effective, visible changes in the workplace 
As part of the commitment to put safety first, there should be ‘something different’ to alert the 
worker that from now on it is no longer ‘business as usual’.  Instead of disposable poster 
campaigns, it is proposed to apply simple and cost-effective whitewash to strategically selected 
areas underground.  In combination with energy-efficient lighting, this would improve visibility 
and at the same time remind the workers on their way to the working face of the importance of 
being aware of their risks around them.  This is described in more detail in the next section. 

5 Best Practice guidelines 

5.1 Reinforcement of existing standards  
The Mine Health and Safety Act (MHSA), No. 50 of 1991, contains a number of broadly 
applicable regulations in Chapter 19, which, if they had been adhered to diligently, would have 
already prevented many accidents from happening, without even considering detailed work 
procedures.  These regulations are found in most codes of practice and are repeated here for 
reference purposes. 

Existing mine standards, work procedures and codes of practice must be adhered to at all 
times, and supervisors have to monitor compliance frequently.  Any non-compliance must be 
addressed in a manner so as to effectively prevent re-occurrence, rather than by apportioning 
blame to the immediate suspect. 
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This Best Practice Guide addresses the most important issues regarding the design, 
installation, operation and maintenance of scraper winch systems.  It includes aspects for 
training purposes, as well as recommendations for implementation, where applicable.   

5.2 Design of scraper winches systems 

5.2.1 Winches 

The off-the-shelf products are generally fit for purpose and well designed.  Standard features 
should include:   

• Sufficient provision of lugs, hooks and permanently available shackles for relocating the  

 winch underground 

• Easily replaceable safety guards 

• Adjustable levers to suit the ergonomics of the operator 

• Simple scoop attachments, without the possibility of losing safety pins 

• Lockout devices with padlock and name tag. 

The mine-specific codes of practice and the manufacturer’s operating and maintenance manual 
will provide the technical details and safe usage relating to each type of winch.   

5.2.2 Power failure response 

In case of power failure, the power supply to the motor should be interrupted in such a way that 
any uncontrolled, accidental start-up is avoided in the event that the operator has left the 
workplace.  Prior to start-up, the winch operator must perform the necessary duties. 

5.2.3 Signalling devices 

The signalling device type should be selected on the basis of ability to maintain it, particularly to 
ensure that the energy source can be maintained.  Battery-operated or pneumatically operated 
systems need to be checked and maintained regularly.   

The signalling devices should be interlocked with the winch start-up procedure.  This will 
prevent sudden, unannounced start-ups, which have been found to contribute to injuries to 
workers by the scraper.   

Signalling codes must be displayed visibly at the winch cubby for reference purposes. 

5.2.4 Training facility 

Winch operators should be trained on a winch installation in a dedicated training stope to 
familiarise them with the details of the machine and its operation.  The training scope should not 
be limited to teaching how to do things correctly, but should also identify the potential hazards 
associated with winch operations. 
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5.3 Installation of scraper winch systems 
The following regulations apply: 

REG: 16.103  

No person shall attach and no person shall cause or permit the attachment of any sling or any rope or chain to any 
load, lifting machine or lifting tackle unless  - 

a) It is so attached that no accidental disconnection can take place. 

b) The stability of the load and the lifting machine during transportation or lifting is ensured and maintained. 

REG. 19.2.1 

Subject to regulation 19.2.2 every scraper-winch installation shall be provided with an effective signalling device 
whereby distinct signals can be given from any point along the path traversed by the scraper-shovel to the winch-
operator.  

REG. 19.2.2 

Any accessible remote controlled scraper-winch installation where the whole of the scraper path is not visible to the 
person operating or controlling the winch shall be fitted with an automatic device which will provide a distinctive 
audible signal to warn any person in the vicinity of the scraper path that the operator intends to start the winch 

REG. 19.4 

When 2 or more scraper-winch installations operate in conjunction with one another, effective arrangements shall be 
made to prevent the ropes or scraper-shovels from fouling one another 

REG 19.6 

No mono-rope conveyance system used for the conveyance of material shall be installed in a travelling way unless 
such a system is fenced off or guarded in such a manner that no moving part of the system or moving material can 
endanger the safety of persons. 

REG 20.5 

All exposed machinery which when in motion, may be dangerous to any person, shall be securely fenced off. Efficient 
guards shall be provided to such parts of any machinery, as may be a source of danger to any person. 

REG  20.8 

Every reasonable precaution shall be taken in connection with the use of machinery to ensure that the safety of every 
person employed on or about such machinery is not endangered 

 

5.3.1 Tools and task comprehension 

Prior to any installation, the workplace must be made safe and the necessary tools for the job 
must be in good working order.  The applicable task description must have been understood by 
the worker undertaking the installation, and relevant standards must be complied with.   
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5.3.2 Best location for winch installation 

Excavation for the winch cubby must maximise the line of sight of the scraper path, while 
providing sufficient space to operate and maintain the winch safely.  The exact location of the 
winch will depend on existing faults and prevailing geological conditions, and should be 
incorporated into the stope, panel and gulley layouts.   

5.3.3 Checklists and safety risks 

Checklists with details of each installation should be drawn up according to mine-specific 
standards and give applicable winch details to enable compliance prior to operation.  The safety 
risks and maintenance-related consequences of substandard installations must also be included 
in the training programmes to ensure that the installation is done “right first time”. 

5.3.4 Cross-over points 

At rope cross-over points, elevating snatchblocks must be installed to maintain sufficient 
clearance between the ropes to prevent fouling during operations.  At the cross-over points, 
additional safety provisions must also be made to enable the ropes of a stationary installation to 
be secured against either the hangingwall, the support or eyebolts to prevent sagging, which 
could lead to unexpected, sudden fouling. 

5.3.5 Deflecting snatchblocks 

Deflecting snatchblocks should be anchored with extra care.  Safety chains are a non-
negotiable addition to deflecting snatchblocks.  A locking bolt with a suitable pin must be used 
to fasten the snatchblock hook securely.    

5.3.6 Safeguarding the risk triangle 

The triangular area created between the deflected rope is a high-risk area and should be 
marked as such to discourage workers from being in that area at any time, even when the 
scraper in not in operation. 

5.3.7 Winch barricades 

Low-maintenance barricades must be installed in such a way that they do not affect the 
passage of the rope, nor hinder the line of sight of the operator.  They may not be misused as a 
convenient seating or support structure. 
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5.4 Operation of scraper winch systems   
The following regulations from the MHSA apply: 

REG. 19.1: 

No person shall operate or cause or permit any other person to operate a scraper-winch unless he or such other 
person has been examined and found competent to do so by a person appointed in writing by the manager or mine 
overseer. 

REG. 19.3.1 

No person other than a person instructed in the safe and proper use of the signalling arrangement shall give any 
signal other than a signal to stop the scraper-winch.  

REG. 19.3.2 

On receiving the signal to stop, the winch-operator shall stop the scraper and shall not restart it until he has received 
a distinct signal to do so. 

REG. 19.3.3 

When starting or restarting scraper operations the winch- operator shall first move the scraper-ropes gently to warn 
any person in the vicinity of the ropes or of the scraper-shovel of his intention to start 

REG. 19.3.4 

The person referred to in regulation 19.3.1 shall, before signalling the winch-operator to move the scraper-shovel, 
take all reasonable precautions to ensure that no person is in a position where he may be injured by any part of the 
scraper-winch installation if such scraper-winch should be brought into motion. 

REG, 19.5 

No scraper-winch installation shall be operated unless the sheave wheels and snatchblocks are properly secured and 
installed in accordance with a standard approved by the engineer or competent person appointed in terms of 
regulation 2.13. 

REG 20.4 

No person engaged in close proximity to moving machinery shall wear or be permitted to wear loose outer clothing. 

REG 20.8 

Every reasonable precaution shall be taken in connection with the use of machinery to ensure that the safety of every 
person employed on or about such machinery is not endangered. 

5.4.1 Enforcement of existing standards effectively 

The existing standards, as well as the generic regulations stated above are covering the major 
operating aspects.  From the accidents statistics, it is evident that only less than 10 % of th 
causes are due to inadequate maintenance of site-specific codes of practices. 

The immediate short-term route to best practice is to enforce acknowledged standards and for 
supervisors to monitor compliance frequently.  In the longer term, a safety culture needs to be 
nurtured in those mines where the workers do not accept their co-responsibility for safety in the 
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workplace.  This implies that perceived differences in values and management styles have to be 
addressed. 

5.4.2 Addressing human errors 

Scraper winch operations are regarded as high-risk operations due to their accident potential 
and actual statistics.  This is, however, a direct result of not treating them as thoroughly as shaft 
conveyance systems.  The scraper technology is well defined and historical trends 
internationally show that a shift has occurred from mechanical failures/causes to human error.  
It is argued that contributing reasons are the lack of immediate supervision for the many 
remotely installed scraper operations, and that the process of scraping in poorly illuminated 
stopes means that the winch driver does not see the scoop all the way. 

5.4.3 Safety culture change for sustainable, long term safety 

Du Pont have an incredible record of putting operational safety first, especially understanding 
the linkages between human behaviour and injury rates (Andrews, 2006).  They presented the 
process of their understanding of the transformation of the safety culture as four distinct “states 
of mind”, which can be described as follows:   

The very basic state is characterised by “natural instincts”, and worker behaviour is reactive.  
There is an absence of management involvement, and any reactive action is taken only once 
something has happened.  As expected, injury rates are the highest.  This state may apply 
when workers are doing a job for which they have not been trained and when they do not 
understand the consequences of their actions.   

The widely spread, second state is characterised by “supervision”, and worker behaviour is 
dependent on that.  Actions are driven by the requirements, decisions and/or the presence of 
others, namely the supervisors.  Dependence is encouraged and nursed.  However, 
management has to be visible for this state to function well at any one time.  Use of fear and 
discipline are the order of the day, and the motto is “Follow the rules and you will be safe”.  The 
well-acknowledged reality that supervisors cannot be at all the many workplaces underground 
simultaneously makes the limitations of this management style in underground environments 
obvious.  While this style is still found in (the older) South African mines, it is gradually being 
replaced with the next style, which is found in the newer, more modern mines.   

This third state of transformation in the safety culture focuses on the individual himself.  
Workers are able to do their jobs independently of direct supervisors.  They take responsibility 
for their own actions, have personal values and care for themselves.  This requires self-
discipline, but is believed to reduce exposure to injuries.  Management should give recognition 
to the contributions made by individuals to affirm such behaviour.  This state of safety culture 
would be highly desirable for South African mine workers to increase the overall safety record.  
Training must be directed to gradually reaching this state, in which the workers are empowered 
to make better judgements by themselves.  They will appreciate and apply existing safety 
standards and procedures as these help them to work more safely and will be aligned with their 
values.  The transition from state two to state three is the most difficult one as the workers have 
to possess suitable personal abilities and aptitudes.  This requirement would need to be 
addressed by Human Resources as part of the overall transformation strategy. 

Once individuals are comfortable behaving in state three and are working with self-confidence, 
they will naturally be more aware of the work environment immediately around them.  This is 
state four.  Obstacles to working effectively will be noticed.  They will thus help others to 
conform to best practices to reach the common goal.  Workers will tend to join together in teams 
that have the same value system and beliefs.  There is care for and pride in team members, 
and a feeling of joint ownership for workplace safety, costs and productivity.  This vision may 
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appear to be farfetched for the tedious scraper workplaces, but it is not at all idealistic.  
Evidence of the success of this approach has been seen in incentive schemes, where “dream 
teams” are encouraged to lead the way in organisations that are seriously interested in 
improving safety and performance results. 

The above four states and an indication of their cumulative effects on reducing injury rates were 
presented by Du Pont (Andrews, 2006) at the 6th Annual Behavioural-Based Safety Conference 
(BBS) in Johannesburg.  It is also known as the Bradley curve and is shown in Figure 5-1 
below.   

 

Figure 5-1:  Four states of the safety culture change process (Andrews, 2006) 

The above figure also indicates that no controls exist in stage one and thus the injury rates are 
the highest in this stage.  Stage two shows the dependence on supervisors as mentioned 
above, which, if maintained, leads to behavioural change due to external forces.  The big 
transition from stage two to stage three is marked by a change to increasingly more sustainable 
behaviour, where controls are applied from within by a caring worker.  Stage four would apply to 
a mine-wide scenario, which is based on all individuals, and can be sustainable if well 
supported and encouraged by management. 

5.5 Maintenance of scraper winch systems   
The following generic regulations from the MHSA apply: 

REG  20.8 

Every reasonable precaution shall be taken in connection with the use of machinery to ensure that the safety of every 
person employed on or about such machinery is not endangered 

REG 20.9.1 

Every safety appliance at a mine or works shall be maintained in good working order and properly used. 
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5.5.1 Importance of proactive maintenance by dedicated personnel 

The maintenance of scraper winch systems should receive similar attention to winder systems 
in terms of strictly applying the good practice of proactively replacing worn parts.  During the site 
visits, it became clear that dedicated maintenance crews rarely exist.  Consequently, winch 
operators are forced at times to do routine maintenance, as well as higher level maintenance 
work, for which they are not trained.  Very little information regarding maintenance was 
obtained.   

The winch itself must be serviced and maintained according to the manufacturer's 
specifications.  The major wearing parts of a scraper system are the rope, and, to a lesser 
extent, the scoop.   

5.5.2 Rope maintenance 

A suitable tool kit for rope splicing must be available.  Protruding rope strands must be cut off to 
prevent consequential incidents, like rope fouling, catching on gloves or even hands, or bodily 
harm from sharp rope strands.  Thinner ropes may be knotted in emergencies, but roll splicing 
and long splicing should be done to reduce further wear and tear on the knotted sections. 

5.5.3 Attitude to maintenance  

Improving the standard of maintenance by readily supplying the required equipment can send 
an immediate and visible message to the workforce that new efforts are being made to improve 
the overall working conditions.  It has been shown that the cost of good maintenance is far less 
than the direct and indirect costs of accidents. 

 

6 Implementation approach to reduce accidents 

6.1 Mine-specific actions  
The SAMRASS data analysis has revealed that the ‘worst’ ten mines do not have the same 
accident causes, although some are similar.  In order to alleviate those accidents causes with 
the highest occurrence, each mine has to develop a specific strategy.  There may be merit in 
including accidents other than just the scraper accidents in such a strategy, particularly when it 
involves Behaviour-Based Safety issues.  

6.2 Detailed reference manuals 
The existing codes of practice have been updated on each mine many times to match the 
technical equipment and environment on each mine.  They have been approved by mine 
management and are part of the official mine documents.  They will always provide a detailed 
reference to the preferred procedures on that mine.  They have to be updated at regular 
intervals to keep abreast of changes in technology or training to further reduce accidents.  
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6.3 Underground illumination  
After a review of GAP 804 (“The role of illumination in reducing risk to health and safety in 
South African gold and platinum mines”, 2002), it became obvious that the single cap lamp 
cannot simultaneously point to all areas where hazardous conditions exist, e.g. both the scraper 
and the immediate ground the workers are walking on.  Particularly when a large workforce is 
travelling by foot along mono ropes and centre gully scrapers, the likelihood of someone being 
struck by a scraper, or of fingers being caught by spliced rope and then pulled into a snatch 
block, are high.   

It is therefore proposed that the centre gully should be illuminated, which would have a twofold 
impact: 

1) A large workforce passes through this area which should have whitewashed side walls, 
and the visible effort to improve underground conditions would be recognised as a daily 
reminder of the need for improved safety.  The message would be then be ‘carried’ into 
the strike gullies, as well as into the stope working area.  In those dynamic locations, it 
may be unpractical to move and maintain illuminating lights.  Thus, conventional pull-wires 
appear to remain the only suitable method for communication to prevent accidents. 

2) While travelling in the centre gully, the rope itself and its condition (splicing), the ground 
conditions (slippage), rolling rock and the scraper itself would be more visible.  Thus, 
when workers do consider taking short-cuts, they would now see the hazard due to 
improved peripheral visibility and might be able to avoid the hazard.   

As the main cause of all accidents was found to be “poor judgement”, improved visibility would 
enable better judgement, particularly given the fact that it is typical human behaviour to try to 
gain a benefit by consciously deciding to take a short-cut. 

6.4 Major topics for daily reminders at the work place 
The approach taken was to compile a list of the ten most common daily reminders that may 
contribute to preventing future accidents.  They are not linked to legal regulations, and are 
intended to be placed at the work place.   

The analysis of the accident descriptions highlighted the fact that basic rules were ignored prior 
to many accidents.  Therefore, the major steps that would help to minimise accidents, as 
extracted from various codes of practice and well-known rules, are as detailed in Table 6-1 
below. 
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Table 6-1: Critical steps identified for display at the work place to enforce best practice 

1) A mini Hazard Identification Risk Assessment (HIRA) must be conducted daily before 
work commences. 

2) A correctly sized winch with its electrical box must be installed near the operator’s safe 
position of work, and wooden barricades and steel covers must protect the operator. 

3) An effective signalling device operable from any place along the scraper path must be 
installed and the code of signals must be posted clearly at each winch installation. 

4) Visible green and red lights or audible pull-wire systems must be checked and used for 
signalling. 

5) No person should be allowed at any time within the ‘working triangle’ while scraping 
operations are in progress.  

6) No person should operate, or cause or permit any other person to operate, a scraper 
winch unless he or the other person has been examined and found competent to do so 
by a person appointed in writing by the manager or mine overseer. 

7) Before starting up the winch, it must be ensured that the bell operator or any other 
person assisting in the cleaning process is not positioned in the ‘no man’s’ area, where 
they could be injured by the ropes or snatch blocks. 

8) Any malfunctioning of equipment, e.g. when the winch spills grease when in motion, 
must be reported to the supervisor, and necessary arrangements must be made 
immediately for repair or exchange.  Maintenance must be done in good time by the 
maintenance crew. 

9) Heavy parts must be handled with extra care and where lifting equipment is used, this 
must be in good condition. 

10) Nobody must be permitted to walk behind a winch that is being pulled up a steep 
incline. 

In addition to the major steps identified above, various Behaviour-Based Safety aspects will play 
a major role in reducing scraper winch accidents.  These are the ‘softer’ issues contributing to 
overall safety, and are shown in Table 6-2 below. 
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Table 6-2:  Behavioural issues related to reducing accidents 

1) Set high standards; use symbols to focus effort; model new standards; and 
communicate a vision and translate it into a language/communication that resonates 
with individuals at all levels of the organisation, including the underground worker. 

2) Provide employees with the human behavioural insight, information, training or 
supervision that is necessary to enable them to perform their work safely, even without 
immediate supervision and control. 

3) Regularly conduct a complete baseline assessment of the area, as well as of the 
environment, equipment and people on site. 

4) Know the risks involved when short-cuts are taken and be alert to control them. 

5) Provide sufficient illumination to increase peripheral vision so that hazards can be 
identified, avoided or controlled. 

6) Ensure that management participates in action planning and removes barriers to 
recognising and comprehending the actual content of the comments, and does not just 
‘see’ production numbers vs. the number of complaints. 

7) Demonstrate a positive, supportive attitude when providing feedback to subordinates 
to avoid having the person observed react negatively and then build up resistance to 
future improvements. 

8) Avoid disciplinary measures before determining the real cause of the problem.   

9) Report all accidents to promote preventative measures. 

10) Remember that good safety behaviour/performance leads to improved productivity. 

The above two tables were compiled as a result of linking the codes of practice from various 
mines with the accident descriptions and causes.  They should be adopted by the mines and be 
displayed near the work areas. 

7 Conclusions 
The scientific analysis of the SAMRASS database given in this report provided comprehensive 
insight into the various causes of scraper-related accidents.  To enable comparisons to be 
made between different mines, the accident data were correlated with production figures.  The 
results revealed that most mines have a steady or declining rate of scraper-related accidents, 
except for one mine where the accident rate has increased drastically. 

“Man days lost” were also linked to the accident data analysis.  About 170 000 man days were 
lost due to “poor judgement” and “procedure not used for training purposes” alone.  It is 
concluded that Behaviour-Based Safety (BBS) can play a vital part in enabling the worker to 
assess the situation and to manage risk better. 

The benefits of increased illumination and whitewashed walls underground should be seriously 
considered for selected travelling ways where scraper operations take place to improve the 
judgement of underground workers.  

The best practice guidelines were provided to assist the various mine in improving exisiitng 
codes of practices.  An approach to address the human error, which by far outweigh the 
accidentcauses when compared to technical short comings, is presented to improve the safety 
culture.  Easy to read daily reminders are provided for display in the work place to reach the 
workers. 
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Appendix A: Job Factors related causes of injured persons 
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Appendix B: Personal Factors related causes of injured persons 
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Appendix C: Training and Placement Factors related causes of injured persons 

 
 

 


