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Executive summary 
 
Introduction 
In 2003, at the Mine Health and Safety Summit, set milestones for the South African 

mining industry that were aimed at reducing and eliminating noise-induced hearing 

loss (NIHL) and Silicosis amongst miners. In an effort to progress towards these 

milestones SIMRAC commissioned the SIM 06-06-01 project in 2007/2008 to 

establish baseline noise and dust levels in the industry. The project also aimed to 

evaluate the compliance of the industry with legislation and with best practices for 

prevention of NIHL and Silicosis.  

The SIM 06-06-01 study developed research data collection tools that would form the 

basis of an audit that could be conducted by a mine, to benchmark their compliance 

with both national and international standards for best practice in the two fields of 

NIHL and Silicosis prevention. However, the study recommended that the research 

data collection tools should be customised and revised to be used as 

audit/performance measurement tools that were practical and accessible for use by 

the mining sector. The audit/performance tools would facilitate the standardised 

evaluation of compliance with the current legislation by both the Mine Health and 

Safety Inspectorate (MHSI) and by mines in all commodities and of all sizes.  

Lastly, SIM 06-06-01 drafted training materials and guidelines for the use of the 

research data collection tools. However, the recommendation was that the materials 

be made more user-friendly and be updated for the use of the revised 

audit/performance tools as well as to include the latest knowledge on NIHL and 

silicosis prevention.  

The hypothesis of the current study was that if practical, effective tools for evaluating 

the leading practice response to NIHL and Silicosis prevention were available, there 

would be data available for reliable monitoring and evaluating the progress towards 

the milestones. Similarly, the training materials would provide the practitioners in the 

field of occupational hygiene continued professional development tools that would 
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result in sector improvement through increased use of leading practices in the 

prevention of NIHL and Silicosis.  

Methodology 
 
Revision of research collection tools 
The SIM 06-06-01 research data collection tools were reviewed by the research team 

to identify the variables that were required in a practical audit/performance tool for the 

purpose of evaluating compliance with the current legislation, in all sizes of mines in 

all main commodities, and in the Mine Health and Safety Inspectorate (MHSI). The 

noise research data collection tool was then revised into a NIHL prevention 

audit/performance tool by reducing it from 503 questions to 100 questions in 10 

subsections. The dust research data collection tool was revised into a Silicosis 

prevention audit/performance tool by reducing it from 890 questions to 100 questions 

in 10 subsections. The revisions were done by removing questions relating to 

international standards, legislations and regulations on noise and dust. Each 

audit/performance tool was then evaluated and revised to ensure user-friendliness. 

Attempts to remove the use of ambiguous language and improve the clarity of 

technical terms were made. The audit/performance tools were also evaluated and 

revised where necessary in relation to current legislations and recent knowledge and 

practices in NIHL and Silicosis prevention strategies. The two audit/performance tools 

are reported on separately in the full report. 

 
Piloting of audit/performance tools at MHSI regional offices 
The NIHL and Silicosis prevention audit/performance tools were then quantitatively 

piloted in six MHSI regions namely Gauteng, Free State, North West, Limpopo, Kwa-

Zulu Natal and Mpumalanga. The piloting at the MHSI regional offices consisted of 

interviews with the Occupational Hygiene Inspectors and where possible also 

included the Principal Inspector and the Medical Inspector. The access to computers 

and computer skills at the regional MHSI offices was also evaluated during the 

piloting. 

 
Findings 
Excellent co-operation was received from all regions and valuable examples of 

current self-developed audit tools were obtained in some regions. During all the 
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regional office piloting the NIHL and Silicosis prevention audit/performance tools were 

discussed and evaluated in depth and suggestions about the wording and the 

usefulness of the audit/performance tools were gathered. In general the need for 

standardised audit tools was expressed by most regions and a willingness to 

implement these audit tools was indicated at most regions.  

One of the important findings at the regional offices was that the NIHL prevention 

audit/performance tool fell into two distinct sections, namely the section that was 

traditionally the field of the Occupational Hygiene inspector and the section that was 

traditionally the field of the Occupational Medicine inspector. The segregation of these 

two sections was seen as a potential pitfall to the effective use of the NIHL prevention 

audit tool since some sections would be carried out by the Occupational Hygiene 

inspector and other sections would be carried out by Occupational Health inspectors. 

Despite the inspectors being of the opinion that the pitfall could be overcome by 

Health and Hygiene inspectors conducting the audit together and their awareness of 

the need for integration, this finding highlighted the problems experienced in the 

MHSI and the current lack of integration of health and hygiene issues at the regional 

office level. 

 
Piloting of audit/performance tools at mines   
The NIHL and Silicosis prevention audit/performance tools were then piloted in 18 

mining companies which were made up of approximately 100 shafts/business units, 

distributed over six provinces of South Africa. The number of mine workers employed 

by the mines surveyed was approximately 200 000. A sample of four small mines, 

four medium mines and ten large mines were represented in the sample in order to 

evaluate if the tools would be feasible for use in different sizes of mines and in a wide 

range of commodities. The commodities mined by the mines in the sample included 

gold, platinum, coal, diamonds, copper, titanium, aggregate and uranium.  
Members of the research teams interviewed Occupational Hygiene managers from 

the participating mines or the consultant Occupational Hygienists used by the smaller 

mines, in order to pilot the feasibility of using the audit/performance tools and to 

establish the accessibility for all sizes of mines and types of operations. A survey of 

the computerised landscape in the participating mines and consultants also formed 
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part of the piloting. Both the consultant and the Occupational hygienists were very co-

operative and positive towards the use of the audit/performance tools. 

 
Findings 
Suggestions for further refinements for the audit/performance tools to be practical and 

changes for more accessible language and relevance were gathered in the survey 

and built into the final tools. The majority of participating Occupational Hygienists felt 

that use of standardised audit/performance tools to be used by both the mines and 

the MHSI would improve the current practices because standardised tools will ensure 

consistent outcomes and therefore improve common understanding and vocabulary 

in the industry. All participants, from all commodities and sizes of operations had 

access to computerised infrastructure that could facilitate easy use of the 

audit/performance tools. Similar findings as were identified at the MHSI regional 

offices regarding the NIHL prevention audit/performance tool and the segregation of 

the two sections of the audit/performance tool was seen in general at the mines. The 

Hygiene sections could not be answered by the Health staff and visa versa, again 

highlighting the need for the integration health and hygiene issues at the mines. 

 
Investigate how the audit/performance tools can be integrated into SAMSHA 
Three interviews were held with managers and custodians of the SAMSHA system to 

investigate the requirements for integration into SAMSHA, one of whom was the IT 

developer of SAMSHA and the other two who were technical experts in from the 

MHSI in the Safety and the Occupational Health sectors. The interviews were aimed 

at investigating the components, in particular details of the audit section, the current 

status of the SAMSHA system, and the needs for inclusion of the NIHL and the 

Silicosis prevention audit/performance tools into the SAMSHA system.  

 
Findings 
The main finding was that the audit section of SAMSHA currently only contains the 

2008 Presidential Audit which was not evaluated for relevance to the current two audit 

tools since it was felt that the two new audit tools required separate audits to ensure 

that the full attention was given to the two conditions, NIHL and Silicosis.   The 

current audit section in SAMSHA requires that the inspectors in the region download 
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audits from the central SAMSHA system and conduct the audits at the mines, either 

by manually filling in the form and scanning the completed form to be uploaded into 

SAMSHA or by completing the form on their computers in the offices and then 

uploading the completed form into SAMSHA. The results are then captured manually 

into a section of the SAMSHA database by a SAMSHA internal data capture staff 

member. These findings indicated that the inclusion of the SIM 10-06-01 

audit/performance tools in a similar way to the Presidential audit is a feasible addition 

to the audit section. 

However, the use of the audit tools require piloting to ensure the practicability of the 

tools and to identify any problems with use, as well as the necessary controls that 

need to be in place before the tool is used in a standardised way at all regional 

offices. Furthermore, the motivation for piloting the audit/performance tools is to 

check the potential for automating the tools and thereby eliminating human error 

during recapturing. This could be evaluated if the audit tools were available online, 

using the 3G connections and laptops that inspectors have available. In so doing, the 

need for entering data two to three times can be eliminated and the reliability of the 

data captured can be increased. Another motivation for piloting the audit tools is the 

need to identify methods of overcoming the problems of segregation between hygiene 

and health sections in the use of the tools. The need for training of users of the audit 

tools will be addressed by the workshops scheduled to take place as the final output 

of the current project.  

 

Final versions of audit/performance tools 
The research team became aware of developments within the industry relating to the 

revision of the “Guideline for the compilation of a mandatory Code of Practice (COP) 

for  an occupational health programme on personal exposure to airborne 

pollutants” and the “Guideline for the compilation of a mandatory COP for an 

occupational health programme for noise”.  

Based on the new developments and on the results of the surveys conducted at the 

regional MHSI offices and at the participating mines and the consultants used by 

other mines, the research team revised the audit/performance tools into the final 

versions. The audit/performance tools were named NoiseCAT and DustCAT being 

acronyms for ‘Noise Compliance Audit Tool’ and “Dust Compliance Audit Tool”. The 
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percentage-based scoring system for the audit/performance tools was developed and 

a pilot version of the audit tools was conducted at one mine. The audit tools were 

then formatted into an Excel® spreadsheet format for automatic scoring of each 

subsection and the overall audit tool. The DustCAT and the NoiseCAT were each 

finalised with 108 and 111 questions in 13 subsections, respectively.  

 

Guidance notes for effective use of the audit/performance tools 
A set of guidance notes for use with each of the two SIM10-06-01 audit/performance 

tools was drafted (See section 2.5 and 3.5 of this report). The guidance notes aimed 

to facilitate the ease of use by all potential users of the audit tools, both as an audit 

tool by the MHSI inspectors and as a performance monitoring tool by the mining 

industry. The guidelines outlined the purpose of the tools. A section that explained the 

scoring of the results was included in each manual. The recommended interpretation 

of the results and suggested follow up after the use of the audit/performance tools 

also formed part of the guidelines. However, if the recommendation to pilot the use of 

these audit tools is accepted, the guidance notes may need to be further reviewed 

based on the outcome of the piloting process after. The revisions would relate to 

inclusions or exclusions that are made as a result of piloting as well as possible 

stratifying of sections for different commodities and sizes of mines. The most 

important changes would be in relation to the findings of how to deal with the 

occupational health section and the occupational hygiene sections.  

 

Training materials for best practice in NIHL and Silicosis prevention 
NIHL and Silicosis prevention training materials were developed to support the MHSI 

in their mission to support the industry and to assist Occupational Hygiene 

practitioners in the mining industry with relevant materials for continuing professional 

development. The training materials content was informed by both the materials 

developed by the SIM060601 project and current knowledge on leading practices for 

the prevention of NIHL and Silicosis. The training materials used the sections outlined 

in the audit/performance tools as the basis for the subsections.  

It is recommended that these training materials be used as the basis for technology 

transfer of the current project and as the basis of the roll out to the industry of the 
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revisions that are currently being concluded to the two “Guidelines for the compilation 

of COPs for exposure to airborne pollutants and to noise”.     

 
 
 
Recommendations   
The recommendations from SIM 10-06-01 are aimed at ensuring that, in both the 

MHSI and in the mining industry in general, the effective use of the audit/performance 

tools results in a transfer of research to practice and that improved NIHL and Silicosis 

prevention practices become part of the culture in the mining industry. The summary 

of the recommendations of the project are: 

1. Prior to roll out of use in the regions, pilot the NIHL and Silicosis prevention 

audit/performance tools at one regional MHSI office in order to ensure quality 

control of the tools, to determine the types of controls that need to be in place 

for efficient implementation and standardised use, and to provide information 

about how to manage the segregation of sections of the NIHL prevention tool.  
2. On completion of the pilot phase, revise the guidance notes and training 

materials where necessary to include new information from the outcome of the 

piloting.  

3. Following recommendations one and two, and in line with the proposal, 

conduct two regionally based workshops for delegates from both the MHSI and 

mining practitioners, based on the guidance notes and the training materials 

developed by the current project.
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CHAPTER 1 

1.1. Background 
In 2003 the Mine Health and Safety Summit set milestones for the South African 

mining industry that were aimed at reducing and eliminating noise-induced hearing 

loss (NIHL) and Silicosis amongst miners. In an effort to progress towards these 

milestones SIMRAC commissioned the SIM060601 project in 2007/2008 to establish 

baseline noise and dust levels in the industry. The project also aimed to evaluate the 

compliance of the industry with legislation and with best practices for prevention of 

NIHL and Silicosis.  

The SIM060601 study developed checklists that would form the basis of an audit that 

could be conducted by a mine, to benchmark their compliance with both national and 

international standards for best practice in the two fields of NIHL and Silicosis 

prevention. However, the study recommended that the audit tools were too lengthy 

and complex, and that they required revision to ensure that they were practical tools, 

which were accessible to all the stakeholders in the mining industry. That 

recommendation, and the need for standardised evaluation tools of compliance with 

legislation by the Mine Health and Safety Inspectorate (MHSI) for use in mines in all 

commodities and of all sizes, was the motivation for the current study.  

Lastly, SIM060601 drafted training materials and guidelines for the use of the audit 

tools. However, the recommendation was that the materials be made more user-

friendly and be updated for the use of the revised audit tools as well as to include the 

latest knowledge on NIHL and silicosis prevention.  

The hypothesis of the current study was that if practical tools were available for 

evaluating the NIHL and Silicosis prevention strategies in mines and all stakeholders 

were trained in using the tool, the mining industry would be assisted in its progress 

towards the milestones. Similarly, if the training materials were readily available the 

practitioners in the field of occupational hygiene would improve their skills and best 

practices in the prevention of NIHL and Silicosis will become the norm.  

1.2. Objectives  
With the hypothesis in mind the objectives of the study were: 
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• To revise the current research collection tools developed by SIM060601 as an 

noise audit protocol into a practical NIHL prevention audit/performance tool 

that will be accessible to stakeholders in all sizes of mines (small, medium and 

large) and in all main mining commodities. 

• To revise the current research collection tools developed by SIM060601 as a 

dust audit protocol into a practical Silicosis prevention audit/performance tool 

that will be accessible to stakeholders in all sizes of mines (small, medium and 

large) and in all main mining commodities. 

• To evaluate the NIHL prevention audit/performance tool amongst occupational 

hygienists in the mining industry and the MHSI for practicality and user-

friendliness as well as technical clarity. 

• To evaluate the Silicosis prevention audit/performance tool amongst 

occupational hygienists in the mining industry and the MHSI for practicality and 

user-friendliness as well as technical clarity.   

• To refine the NIHL prevention audit/performance tool based on the results of 

surveys in the MHSI and in mines into an updated, user-friendly and relevant 

product. 

• To refine the Silicosis prevention audit/performance tool based on the results 

of surveys in the MHSI and in mines into an updated, user-friendly and 

relevant product. 

• To develop a manual of user guidelines for effective use of the NIHL 

prevention audit/performance tool. 

• To draft guidance notes/training materials for best practice for prevention of 

NIHL. 

• To develop a manual of user guidelines for effective use of the Silicosis 

prevent ion audit/performance tool. 

• To draft guidance notes/training materials for best practice for the prevention of 

Silicosis. 

• To investigate the requirements for integration of the two audit/performance 

tools into SAMSHA. 
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1.3. Participants 

1.3.1. Piloting of audit/performance tools at MHSI regional offices 
The NIHL and Silicosis prevention audit/performance tools were quantitatively piloted 

in six of the nine MHSI regions. The regional offices were selected due to the fact the 

most mines were found in the six regions and the most mine workers would be 

represented in the six areas. The regional offices visited were Gauteng 

(Johannesburg), Free State (Welkom), North West (Klerksdorp), Limpopo 

(Polokwane), Kwa-Zulu Natal (Durban) and Mpumalanga (Witbank).  

1.3.2.  Piloting of audit/performance tools at mines 
In order to select mines where the audit/performance tools could be piloted a recent 

list of operating mines was obtained from the DMR. Further lists of mines and 

contacts at mines were obtained while visiting the MHSI regional offices. The two sets 

of lists were analysed in conjunction with one another in order to identify a 

representative sample of small, medium and large mines in as wide a variety of 

commodities as possible. The Occupational Hygiene managers at the identified mines 

were contacted by email or telephonically where possible to request their participation 

in the research study. All those contacted agreed to participate and arrangements 

were made to interview the responsible persons at each mine. In the case of some 

small and medium mines it was established that they make use of consultant 

Occupational Hygiene companies and permission was granted by the mines for the 

research team to contact and interview the relevant consultants.  
The NIHL and Silicosis prevention audit/performance tools were piloted in 18 mining 

companies which represented approximately 100 shafts or business units, distributed 

over six provinces of South Africa. The number of mine workers employed by the 

mines surveyed was approximately 200 000. Four small mines, four medium mines 

and ten large mines were represented in the sample.  

The commodities mined by the mines in the sample included gold, platinum, coal, 

diamonds, copper, titanium, aggregate and uranium.  
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Table 1: Number of mines surveyed in different provinces  
 

Provinces Number of mines 

Limpopo 3 

KwaZulu Natal 3 

Mpumalanga 3 

North West 6 

Free State 1 

Northern Cape 1 

Gauteng 1 

Total 18

 
 

Table 2: Number of different size of mines surveyed  
 

Size of mine Number of mines 

Small (less than 50 employees)   4 

Medium (51‐499 employees)  4 

Large (more than 500 employees)  10 

 
 
Table 3: Commodities represented and number of mines and employees in 
surveyed mines  
 

Commodity Mines/business units Number of miners 
Platinum  55       139 000  

Coal  10           30 000  

Gold  6          18 000  

Diamond  2  730 

Uranium  1  1 800 

Titanium  2              2 652 

Aggregate  2  44 

Copper  1              4 000  

Marble  1  45 
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1.4. Procedure 

1.4.1.  Data collection at the MHSI regional offices 
The piloting at the MHSI regional offices consisted of interviews with the Occupational 

Hygiene Inspectors and where possible also included the Principal Inspector and the 

Medical Inspector. The results are outlined and discussed in chapter 2 and chapter 3 

for each audit/performance tool respectively. 
The access to computers and computer skills at the regional MHSI offices was also 

evaluated during the piloting and information was gathered during the interviews in 

response to the survey tool (See Appendix C). The objective of the computer survey 

was to assess the feasibility of integrating the audit tools into the SAMSHA system at 

a regional office level and to evaluate the training needs of the personnel in the 

regional offices should the audit tools be used in SAMSHA. The results are outlined 

and discussed in chapter 2 and chapter 3 for each audit/performance tool 

respectively.   
Excellent co-operation was received from all regions and valuable examples of 

current self-developed audit tools were obtained in some regions. During all the 

regional office visits the NIHL and Silicosis audit/performance tools were discussed 

and evaluated in depth and suggestions about the wording and the usefulness of the 

audit/performance tools were gathered.  
In general the need for a standardised audit tool was expressed by most regions and 

a willingness to implement these audit tools was indicated at most regions. 

It was ascertained that all regional offices aim to conduct six full audits of all aspects 

of activities at a mine per month. A mine audit is a multidisciplinary process usually 

involving all five disciplines represented in the DMR regions. All inspectors go to a 

mine together to audit all aspects of the mine. Mines can be fined for non-compliance 

with regulations.  
During the interviews with the Occupational hygiene inspectors the NIHL and Silicosis 

prevention audit /performance tools were widely discussed to test the applicability of 

the two audit tools by inspectors who will be utilizing them and the outcome was 

documented and discussed in the Findings section of this chapter.  
Copies of forms used during audit were gathered and any audit tools currently in use 

obtained from the regions. Only one region had a similar audit tool that was being 

used and all other regions used the general experience of the inspectors for 
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evaluating the occupational hygiene matters at mines. The main issue raised by 

inspectors was that the need for a mine to have a COP for both noise and airborne 

pollutants is currently the only mandatory aspect of the occupational hygiene relating 

to noise and dust.  

1.4.2.  Data collection at mines 
Members of the research teams interviewed Occupational Hygiene managers from 

the participating mines or the consultant Occupational Hygienists used by the smaller 

mines to evaluate the feasibility of using the audit/performance tools and to establish 

the applicability of the audit/performance tools for all sizes of mines and types of 

operations. Suggestions for changes and more accessible language and relevance 

were gathered in the survey. A survey of the computerised landscape in the 

participating mines and consultants was conducted the outcome of which is 

discussed in the Findings section of this chapter. 

Positive co-operation was received from all participating mines and consultants with a 

willingness to share their current practices. The majority of participating Occupational 

Hygienists felt that a standardised audit tool to be used by both the mines and the 

MHSI would improve the current practices. All participants, from all commodities and 

sizes of operations had access to computerised infrastructure that could facilitate 

easy use of the audit tools.  
The interviews also included a survey of the need for training materials and the type 

of content that would be useful to the Occupational Hygiene fraternity. The training 

materials were adapted to include the requests for a detailed set of training materials.  

1.4.3.  Investigation of the requirements for integration of the audit tools 
into SAMSHA 

Three interviews were held with senior representatives of the DMR and MHSC who 

are the custodians of the South African Mines Medical Safety and Health database 

known as the SAMSHA system to investigate the requirements for integration into 

SAMSHA. The interviews were aimed at investigating the components, in particular 

details of the audit section, the current status of the SAMSHA system, and the needs 

for inclusion of the NIHL and the Silicosis prevention audit/performance tools into the 

SAMSHA system. The aim of the investigations was to facilitate the development of 

recommendations to SIMRAC on the future use of these audit tools.  
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1.4.4.  Findings 
SAMSHA is a Windows-based system. The newly appointed service provider is the 

Vodacom business centre.  SAMSHA is currently in the process of being rolled out to 

all MHSI offices.  Rolling out the system to all offices will enable regional offices to 

immediately capture the information gathered from the mines during audits and the 

information reported through mandatory reporting requirements onto SAMHSA, as 

opposed to using a paper-based system.  Since not all aspects of the system are 

activated currently SAMSHA cannot replace the paper-based processes and 

procedures but runs as an adjunct to most of the DMR systems.  Some regional 

MHSI offices experienced challenges with the SAMSHA system regarding speed and 

performance.  This should be improved with the deployment of the new laptops and 

3G data cards as well as the connection to Vodacom business centre that will 

improve speed and regular access to the central SAMSHA server in Gauteng.  Once 

this phase is complete all inspectors in the regions will have online access SAMSHA 

from the remote mine sites. 

 

1.4.5. SAMSHA components 
SAMSHA consists of the following main components/sections; 

- Audit 

- Change request 

- Corrective action 

- Document control 

- Health incident report 

- Incident investigation 

- Incident reporting 

- Inspections 

- Labour statistics 

- Leave registration 

- Meetings 

- MHS business plan  

- Mine records 

- Project coordinating 
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1.4.6.  SAMSHA audit section 
The user requirements specification for SAMSHA was completed by GijimaAST and 

developed by IRCA.  IRCA configured an off the shelf quality management 

programme developed by Harrington to meet the MHSI requirements and created 

SAMSHA. 

The audit section of SAMSHA has a host of documents and information for users with 

access to download.  Currently, the Presidential audit is available on the audit section 

of SAMSHA for download.  Any additional documents and forms could easily be 

incorporated into a menu option and made available for users to download. 

The SAMSHA audit section enables users to download forms, capture the required 

information either electronically or using a pen, then upload the completed form 

electronically back into the SAMSHA audit trail.  The completed form must then be 

captured into the database manually by a data capturer. This process is used to 

capture information for the mandatory reporting required from the mines and any 

standard form required by DMR. SAMRASS, the accidents database of reported 

injuries and accidents, has been migrated into SAMSHA for the years 1998 to 2009. 

DMR internal staff maintains SAMSHA and there are strict access control measures 

that permit only senior staff access both at the regions and head office.  

1.4.7.  Conclusion  
It appears to be feasible to include the audit tools into the SAMSHA system either in 

the same way as is currently used for the Presidential audit or in a more automated 

and time-saving manner that is outlined in the recommendations. 

Each prevention audit/performance tool is reported separately in the chapters that 

follow. 
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CHAPTER 2 

2. Noise Induced Hearing Loss prevention audit/performance tool 

2.1. Introduction 
 
The original research data collection tool developed by SIM060601 to facilitate the 

evaluation of the current status of systems utilised by mine Occupational Hygiene 

practitioners for noise exposure, compared to minimum legal standards and best 

practice requirements. The noise audit protocol was developed from 36 national and 

international standards and guidelines relevant to occupational noise. The audit 

protocol was structured by grouping the 503 relevant issues into six main areas of 

concern, each of which was sub-divided into indicator areas.  Table 4 summarises the 

audit protocol structure and content.  

 

Table 4: Overview of SIM06061 noise audit protocol structure and content  
 

Area of concern Indicator area Number of 
questions Indicator area Number of 

questions 

Code of Practice 

Title page 7 Monitoring 2 

Status 4 Baselines 3 

Committee 2 Reporting 2 

General 5 OM surveillance 5 

Terms 1 HCP 8 

Risk 2 Records 2 

Area noise 12 Implementation 1 

HEGs 13 Compliance 1 

PEMP 6 Access 4 

Methodology 6 Validation 3 

Potential score 89 

Medical Examinations General 10 Procedure 33 

Existing loss 12 Records 9 

Audiologists 5   

Potential score 69 

Noise Measurement 

 

 

Risk assessment 27 Recording 9 

Review risk 16 Strategy 24 

Instruments 18 Employees 16 
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Area of concern Indicator area Number of 
questions Indicator area Number of 

questions 

 

Noise Measurement (cont.) 

Calibration 7 Training 19 

Measurement 35 NCE 23 

Potential score 194 

Recording General 3 Statistics 2 

Reports 1   

Potential score 6 

HCP and HPDs Structure 37   

General 24   

Potential score 61 

Audiometry and Audiology Baselines 35 Database 7 

Exit 10 Instruments 32 

Potential score 84 

Total potential total score 503 

(Source SIM060601 Report 2007) 

 

The SIM060601 audit tools were computer-based tools which included an input sheet 

to display all issues relevant to the auditing process. The web-based audit tools 

automatically calculated a compliance score for each indicator against the 

requirements of standards or guidelines deemed relevant. 

The objective of the current project was to revise the abovementioned research data 

collection toll into a user-friendly practical audit/performance tool that would provide 

both a standardised evaluation tool to be used by the MHSI to evaluate the 

compliance of a mining operation with the statutory regulations, as well as to assist 

the mines to evaluate their performance on the statutory regulations and the practices 

in place that would improve the progress towards the achievement of the milestones 

set by industry in 2003 to eliminate NIHL.  

  

2.2. Methodology 
The methodology used by the research team to develop the NIHL audit/performance 

tool was to reduce the SIM060601noise audit tool from the 503 questions to 100 

questions by removing all the questions pertaining to international standards, 

legislations and regulations. The remaining questions that were related to the South 

African legislation and standards were then evaluated and compared to the current or 
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updated legislation for their relevance and the need to be included for the sake of 

best practice. Outdated questions in terms of the current legislations and those 

deemed to be duplicates or irrelevant to the process of measuring compliance were 

also removed. Questions that were repetitive and not clear or ambiguous were 

modified by the research team using the current legislations and standards and 

accepted best practices. 

 The “Guideline for the compilation of a mandatory COP for an occupational health 

programme for noise” has Annexes to the Guideline that are optional and not 

mandatory but are essential to the implementation of an effective hearing 

conservation programme. Since the secondary objective of the revision of the 

audit/performance tools was to assist the industry to progress towards achieving the 

milestones of preventing NIHL, some of the important aspects from the Annexes that 

would also enhance the progress of the industry towards achieving the milestones 

was left in the revised version despite not being mandatory in the legislation. Policy 

makers should address this matter by making the Annexes a mandatory part of the 

Guidelines.  

The 100 questions were then divided into sections to allow for scoring of the sections 

and the complete tools. The scoring allowed for a percentage score for each sub-

section and one for the overall audit tools. The NIHL audit/performance tool was 

designed in Excel® spreadsheets to allow for easy recoding and automatic scoring of 

compliance with the current South African legislations. A column for “Validate” was 

added to enable the user to validate the findings by means of the COP or of observed 

practices and other documents. 

The revised NIHL audit/performance tool had the following subsections: 

• Code of practice; 

• Hearing conservation programme; 

• Risk assessment;  

• Instrumentation;  

• Area noise measurements; 

• Personal exposure sampling;  

• Employee training;  

• Noise control;  
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• Hearing protective devices; and  

• Hearing level assessment and analysis.  

For ease of identification the audit/performance tool was named Noise Hawk. 

2.3. Procedure 

2.3.1. Piloting the Noise Hawk 
As discussed in chapter one of the current report the NIHL audit/performance tool 

was piloted at 6 regional MHSI offices and at approximately 100 mines/business units 

at mines throughout the country by means of interviews with Occupational Hygiene 

practitioners and inspectors aimed at gathering their opinions on the use of the 

revised audit/performance tool and the practical matters relating to the section on 

validation and on language clarity for the use of the tool. 
 

2.4. Findings 

2.4.1.  Mine Health and Safety Inspectorate 
Excellent co-operation was received from all regions and valuable examples of 

current self-developed audit tools were obtained in some regions. During all the 

regional office piloting the NIHL prevention audit/performance tools was discussed 

and evaluated in depth and suggestions about the wording and the usefulness of the 

audit/performance tools were gathered. In general the need for standardised audit 

tools was expressed by most regions and a willingness to implement these audit tools 

was indicated at most regions. Those that were in favour of the implementation were 

particularly in favour of the scoring option in the audit/performance tool. However, 

concerns about potential disagreements with mine practitioners regarding differing 

views on compliance were expressed by some inspectors. The adaptations made to 

the scoring of the tool after the survey were aimed at resolving potential 

disagreements. 

One of the important findings from the MHSI regional offices was that the NIHL 

prevention audit/performance tool fell into two distinct sections, namely the section 

that was traditionally the field of the Occupational Hygiene inspector and the section 

that was traditionally the field of the Occupational Medicine inspector. The 

segregation of these two sections was seen as a potential pitfall to the effective use of 
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the NIHL prevention audit tool since some sections would be carried out by the 

Occupational Hygiene inspector and other sections would be carried out by 

Occupational Health inspectors. Despite the inspectors being of the opinion that the 

pitfall could be overcome by Health and Hygiene inspectors conducting the audit 

together and their awareness of the need for integration, this finding highlighted the 

problems experienced in the MHSI and the current lack of integration of health and 

hygiene issues at the regional office level. 

2.4.2.  Mines in various commodities and of differing sizes   
As described in chapter one members of the research team interviewed Occupational 

Hygiene managers from the participating mines or the consultant Occupational 

Hygienists used by the smaller mines in order to pilot the feasibility of using the 

audit/performance tools and to establish the accessibility for all sizes of mines and 

types of operations. Suggestions for further refinements for the audit/performance tool 

to be practical and changes for more accessible language and relevance were 

gathered in the survey. All participating Occupational Hygienists felt that use of 

standardised audit/performance tools to be used by both the mines and the MHSI 

would improve the current practices.  All participants, from all commodities and sizes 

of operations had access to computerised infrastructure that could facilitate easy use 

of the audit/performance tools. Similar findings as were identified at the MHSI 

regional offices regarding the NIHL prevention audit/performance tool and the 

segregation of the two sections of the audit/performance tool was seen in general at 

the mines. The Hygiene sections could not be answered by the Health staff and visa 

versa, again highlighting the need for the integration health and hygiene issues at the 

mines. It is hoped that the use of the tool will improve the integration of these issues 

by requiring information from both disciplines. 

2.4.3.  Final version of audit/performance tool 
The research team became aware of developments within the industry relating to the 

revision of the “Guideline for the compilation of a mandatory COP for an occupational 

health programme for noise”. Based on the new developments and on the results of 

the surveys conducted at the regional MHSI offices and at the participating mines and 

the consultants used by other mines, the research team revised the NIHL 

audit/performance tool into the final version. The audit/performance tool was named 
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NoiseCAT (Table 5) being an acronym for ‘Noise Compliance Audit Tool’. The 

percentage-based scoring system for the audit/performance tools was developed and 

formatted into an Excel® spreadsheet for automatic scoring of each subsection and 

the overall audit tool. The NoiseCAT was finalised with 111 questions in 13 

subsections.  

The full audit/performance tool is in Appendix C.  

 
 
 

 
Table 5: Overview of NoiseCAT structure and questions  

 
Category Number of 

Questions 
1 Code of Practice 23 

2 Hearing Conservation Programme 5 

3 Occupational hygiene programme 1 

4 Risk Assessment 3 

5 Instrumentation 10 

6 Area Noise Measurements 6 

7 Personal noise exposure sampling 11 

8 Noise Control Engineering 5 

9 Hearing Protection Devices 5 

10 Employee training 5 

11 Hearing levels assessment and analysis 22 

12 Statutory reporting 3 

13 Implementation plan 9 

TOTAL 111 
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Figure 1: Schematic representation of method of operation of NoiseCAT 
audit/performance tool  
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2.5. User manuals for the effective use of the NIHL prevention 
audit/performance tool 
The instructions for use of the NoiseCAT given below apply to the version developed 

during the project.  The instructions are divided into two sections, one for use by 

MHSI and one for use by Occupational Hygienists at a mine. 

SECTION 1  

FOR USE BY MHSI INSPECTORS DURING AN AUDIT AT A MINE. 
Download the NoiseCAT by logging into the SAMSHA system and following the usual 

process. Print a copy of the checklist.  
When at the mine ask the Health and Safety Manager or the Occupational Hygiene 

Manager/Occupational Hygienist or whoever is responsible for NIHL prevention at the 

mine to answer the questions and to produce a copy of the COP for noise as well as 

any other documents that will provide evidence of the accuracy of the answers e.g. 

internal noise exposure records, DMR annual reports, calibration certificates of 

audiometers, certificates of qualifications of occupational hygienist and audiometrist 

registration with SASHON certificate, Consultant reports and any other evidence of 

implementation of a hearing conservation programme. 

The audit should be conducted jointly by the Occupational Hygiene Inspector and the 

Occupational Medicine inspector to ensure that the sections of the NoiseCAT that 

ensure that all sections of the audit tool can be answered and that integration of the 

Occupational Health and Hygiene practices at mines become commonplace. 

Answer the questions on the printed NoiseCAT. 

When at a computer, fill in the NoiseCAT Excel workbook making sure that all 

questions are answered and where the answer is negative leaving the cell blank. 

Ensure that all spreadsheets i.e. each section of the workbook is completed by 

opening the Tabs at the bottom of the spreadsheet. 

The Excel format will automatically calculate the percentage compliance for each 

section and will automatically update the summary sheet on the first tab of the 

workbook. 

Use the Excel spreadsheet results to complete the printed version of the audit tool for 

each audit performed and to report to the mine on where the weaknesses are in the 

compliance to the mandatory and recommended practices. Use the results to plan 
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strategies for improvements to the practices at each mine. Use the guidance 

notes/training materials as a basis for deciding on intervention strategies to the NIHL 

prevention practices at the mine. 

Complete a new Excel workbook for each mine. 

When at the regional office scan the printed version of the results into electronic 

format and email to the SAMSHA data capturer for upload onto the SAMSHA system. 

SECTION 2 
 

FOR USE BY MINE HEALTH AND SAFETY MANAGER/OCCUPATIONAL 
HYGIENIST/THE RESPONSIBLE PERSON FOR NIHL PREVENTION. 
Download the NoiseCAT from the MHSC CD. If possible complete the 

audit/performance tool electronically onto the Excel workbook using the date as the 

identifier for the self evaluation process. If not possible to complete electronically, 

print a copy of the NoiseCAT. 

Ensure that updated copies of each document to validate the answers is kept in a 

easily accessible file in the offices of the mine Health and Safety Manager or the 

Occupational Hygiene Manager/Occupational Hygienist or whoever is responsible for 

NIHL prevention at the mine e.g. a copy of the COP for noise, internal noise exposure 

records, DMR annual reports, calibration certificates of audiometers, certificates of 

qualifications of occupational hygienist and audiometrist registration with SASHON 

certificate, Consultant reports and any other evidence of implementation of a hearing 

conservation programme. 

The audit/performance tool should be answered jointly by the Occupational Hygiene 

Manager and the Occupational Medical Practitioner and all members of the Hearing 

Conservation Programme to ensure that all the sections of the NoiseCAT can be 

answered and that integration of the Occupational Health and Hygiene practices at 

mine become commonplace. 

If a consultant is used for either or both the Occupational Hygiene and Occupational 

Health   

Sectors at a mine then the Mine manager must ensure that he/she is aware of all the 

contents of the reports and the COP and is able to present all relevant documents as 

evidence of answers on the NoiseCAT.  
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If using a printed version answer the questions on the NoiseCAT. 

When at a computer, fill in the NoiseCAT Excel workbook making sure that all 

questions are answered and where the answer is negative leaving the cell blank. 

Ensure that all spreadsheets i.e. each section of the workbook is completed by 

opening the Tabs at the bottom of the spreadsheet. 

The Excel format will automatically calculate the percentage compliance for each 

section and will automatically update the summary sheet on the first tab of the 

workbook. 

Use the Excel spreadsheet results to complete the printed version if necessary for 

each audit performed and to identify where the weaknesses are in the compliance to 

the mandatory and recommended practices of the mining operation. Use the results 

to plan strategies for improvements to the practices at the mine. Use the guidance 

notes/training materials as a basis for deciding on intervention strategies to improve 

the NIHL prevention practices at the mine. 

2.6. Training materials for best practice for NIHL prevention 
The findings of the SIM060601 study were that only ten per cent of the attendees of 

the training workshops held as part of that study were of the opinion that they were 

conversant with the requirements for an effective noise measurement and that they 

knew how and when to compile the DMR reports.The research team also reported 

that the attendees at the training workshops expressed their need for more advanced 

training in specifics of how to compile the annual DMR reports and noise control 

methodologies. 

SIM060601 recommended that training sessions, similar to those conducted during 

the data collection phase of the project, be provided with an expanded information 

package and be presented at more regular intervals. The research team 

recommended that training sessions should be developed at different levels of 

technical difficulty to cater for the various levels of occupations in the mining industry.  

The objective of this project was to build on the training materials developed by 

SIM060601, in this way providing materials that would enable MHSI regional staff and 

mining industry stakeholders to progress towards reaching the milestones of 

preventing NIHL. Furthermore, the objective of the materials is to create awareness 

on the selection of correct instrumentation and assessment methodologies; 
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requirements of the DMR Guideline for the compilation of a mandatory COP for an 

occupational health programme (occupational hygiene and medical surveillance) for 

noise and its annexes; legal reporting requirements; and information contained in the 

relevant chapters of the SIMRAC handbook on mine occupational hygiene 

measurements, SANS 10083:2004.   

The format of the NoiseCAT audit/performance tool has been used as the framework 

for the training material in an attempt both to enhance the skills and knowledge in the 

industry and to encourage the use of the audit/performance tools. The training 

materials can be adapted as classroom and workshop presentations when needed 

and take the form of lecture notes.  

Training sessions can be incorporated into existing programmes provided by 

independent service providers. The materials can be distributed by MHSI inspectors 

when gaps in the practices of mining operations have been identified through the use 

of the audit/performance tool, to facilitate improvements and intervention strategies. 

Regular workshops should be conducted to ensure that continual improvement is the 

culture of the industry.   The content of the training material for the noise 

audit/performance tool is provided below. 

 
Training Material: NoiseCAT 

1. Introduction 

2. Code of Practice (COP) 

3. Hearing Conservation Programme (HCP) 

4. Occupational Health Programme 

5. Risk Assessment (RA) 

6. Instrumentation 

7. Area Noise Measurements 

8. Personal Noise Exposure Sampling 

9. Noise Control Engineering 

10. Hearing Protection Devices (HPDs) 

11. Employee Training 

12. Hearing Levels Assessment and Analysis 

13. Statutory Reporting 

14. Implementation Plan 
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2.6.1. Introduction 
Noise-induced hearing loss (NIHL) can be prevented, with noise control engineering 

(NCE) being the main method of NIHL prevention (Edwards, 2010). Noise exposure 

remains one of the most pressing health-related challenges that face the South 

African mining industry despite a great deal of effort to improve the effectiveness of 

hearing conservation programmes (HCPs), and because of this the Mine Health and 

Safety Council (MHSC) has set milestones to address this health hazard. 

The first milestone for noise should have been met by 2008 and it required that the 

industry’s HCPs should prevent any deterioration in hearing of greater than 10% 

percentage loss of hearing (PLH). To state this in other words, there should not be 

any more compensation claims for NIHL after December 2008. 

The second milestone is to limit workplace noise exposure so that it does not exceed 

110 dB(A) by December 2013. In some workplaces meeting this requirement will 

mean new machinery designs or, at the very least, extensive retrofits and 

implementation. 

The definition of noise is: Sound which has some or other undesirable effect on 

humans at a frequency above 20 KHz (ultrasonic), which is the upper frequency limit 

for young normal hearing (Lawton, 2001). Noise that is dangerous for hearing has a 

sound pressure at or above the value of 8 h rating level 85dB (A). 

Workers must not be exposed to noise values at or above the occupational exposure 

level (OEL) at or above the eight-hour rating level of 85 dB (A). At and above this 

level hearing impairment is likely to result (SANAS 10083:2004). 

The person conducting the hygiene measurements on the mine should be qualified, 

according to section 12 of the Mine Health and Safety Act (MHSA) Act No.74, 2008 

as follows: 

“The manager must engage the part-time or full-time services of a person qualified in 

occupational hygiene techniques to measure levels of exposure to hazards at the 

mine  

(a) If required to do so by regulation or a notice in the Gazette; or 

(b) If, after assessing risks in terms of section 11 (1), it is necessary to do so.” 

A copy of the Department of Mineral Resources (DMR) “Guideline for the compilation 

of a mandatory code of practice (COP) for an occupational health programme on 
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personal exposure to occupational noise” should be available in the office of the 

occupational hygienist for reference to the COP and its contents. The objective of the 

Chief Inspector of Mine’s Guideline, mentioned above, is to: 

• Enable the employer at every mine to compile a COP; 

• Link personal exposures to medical records; 

• Concentrate on significant exposures – the bigger the risk the greater the 

effort; 

• Establish and maintain a system of medical surveillance and personal 

exposure; and 

• Reduce exposures and hence administer compensation. 

2.6.2. Code of Practice 
Section 9(2) of the MHSA states the following: 

• “Employer to prepare and implement a Code of Practice on any matter 

affecting the health and safety of the employees and other persons who may 

be directly affected by activities at the mine if the Chief Inspector of Mines 

requires it; 

• The above COP must comply with any relevant guidelines issued by the Chief 

Inspector of Mines; 

• Failure by the employer to prepare or implement a COP in compliance with 

this guideline is in breach of the Mine Health and Safety Act.” 

An occupational hygiene-related guideline for occupational noise that the COP needs 

to comply with is the “Guideline for the compilation of a mandatory code of practice 

(COP) for an occupational health programme (occupational hygiene and medical 

surveillance) for noise”. 

2.6.3. Hearing Conservation Programme 
The objectives of the HCP should be to: 

• Prevent hearing loss; 

• Reduce the degree to which occupational noise interferes with speech or 

sound communication; 

• Comply with legal and statutory requirements; and 

• Reduce the organisation’s expenses for compensation of hearing loss. 
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The above-mentioned objectives should be used to judge the effectiveness of the 

HCP in the working place. 

Employers should institute a continuous and effective HCP, where the 8 h rating level 

equals or exceeds 85 dB(A). The HCP should be subject to review at intervals not 

exceeding two years. Employees should be enrolled in the HCP if they are exposed 

to an occupational noise rating level that equals or is above the 8 h 85 dB(A)noise 

rating level (SANAS 10083:2011).   

2.6.4. Occupational health programme 
An occupational health programme should be implemented on the mine and should 

be summarised in the COP in the form of a flow chart that is similar to Figure 2.  An 

occupational health programme consists of two components; namely: 

• Occupational hygiene; and 

• Medical surveillance. 

The criteria for the implementation of an occupational health programme for noise are 

outlined in Table 6. 
 
Table 6: Criteria for implementation of an occupational health programme for 
noise  
 

 
Noise 

 
Occupational Hygiene  

Programmes Medical Surveillance 

= 82dBLAeq,8h 
 

BUT 
 

Monitoring programme 
= 82dBLAeq,8h to = 85dBLAeq,8h 

 
And 

 
Hearing Conservation Programme 

= 85dBLAeq,8h 
 

(85-105)dBLAeq,8h = Annually 
 

>105dBLAeq,8h = 6 monthly  
(More frequently, controlled by the risk) 
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Figure 2: Functional structure of a hearing conservation programme  
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Figure 3: Organizational structure of a hearing conservation programme  
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2.6.5. Risk assessment 
All risk assessment needs to be conducted in accordance with section 11(2) and (3) 

of the MHSA, which reads as follows: 

Section 11(2): 

“Every manager, after consulting the health and safety committee at the mine, must 

determine all measures, including changing the organisation of work and the design 

of safe systems of work, necessary to: 

(a) Eliminate any recorded risk; 

(b) Control the risk at source; 

(c) Minimise the risk; and 

(d) In so far as the risk remains 

(i) Provide for personal protective equipment; and 

(ii) Institute a programme to monitor the risk to which employees may be 

exposed”. 

Section 11(3): 

“Every manager must, as far as reasonably practicable, implement the measures 

determined necessary in terms of subsection (2) in the order in which the measures 

are listed in the paragraphs of that subsection”. 

The objectives of a risk assessment are to: 

• Identify hazards; 

• Assess health and safety risks to which employees may be exposed while at 

work; and 

• Record significant hazards identified and risks assessed. 

For an effective risk management system all possible information should be obtained 

and considered, for example: 

• Accident statistics 

• Ergonomic studies 

• Research reports 

• Manufacturer’s specifications 

• Approvals 

• Design and performance criteria for relevant equipment  

 

Periodic reviewing of the hazards that were identified should take place:  
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• According to Section 11(4) of the MHSA: 

(a) Periodically review the hazards identified and risks assessed, including 

the results of occupational hygiene measurements and medical 

surveillance, to determine whether further elimination, control and 

minimisation of risk is possible; and 

(b) Consult with the health and safety committee on the review. 

• After a serious incident; and 

• After significant changes are introduced to 

– Procedures; 

– Mining and ventilation layouts; 

– Mining methodology; 

– Plant or equipment; and 

– Material. 

Valid risk assessments and appropriate risk management interventions are 

dependent on accurate measurements. Risk assessments necessarily entail the 

determination of impairment risks to employees and financial risks to employers, the 

latter relating to compensation claims. Interventions to manage risk should be based 

on the identification of critical sources of exposure (including machinery and activities) 

and their prioritisation for corrective measures. Prioritisation should consider not only 

the level of noise emitted or the resulting exposure levels, but also the number of 

employees affected.  

“Before and after” comparisons to evaluate the effectiveness of interventions to 

reduce noise and resultant exposure levels, as well as benchmarking comparisons 

among employers’ noise reduction programmes, require accurate results derived from 

the uniform application of standardised measurement procedures.  

A longer-term benefit to be derived from valid and comparable noise measurements 

would be the ability to refine established dose-response models in accordance with 

NIHL effects on local employees. This would allow more accurate predictions for the 

extent of hearing loss resulting from a given level and duration of exposure, enabling 

more accurate risk assessments and a better determination of likely requirements for 

meeting future compensation claims. It could also provide a basis for encouraging 

employers to control the risk of hearing impairment, by linking the level of 

compensation insurance premiums to the level of risk imposed on employees.  
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Accordingly, this section provides guidance in the measurement, recording and 

assessment of noise and exposure levels, to ensure the validity and comparativeness 

of results, the appropriateness of management interventions based on them, as well 

as the accurate determination of future compensation requirements.  

Measurements should obviously be made for major sources of noise, but should also 

consider those activities and operations that contribute to employees’ exposure. 

Where an offending machine may not be so amenable to noise reduction treatment, it 

may be possible to devise alternatives for the way in which work is performed or the 

sequencing and scheduling of operations to minimise employees’ exposure to major 

sources. As is the case for major noise sources, activities and operations that 

contribute to exposure should also be prioritised for corrective measures, based on 

the level of emissions, the number of people affected and the duration of their 

exposure.  

2.6.6. Instrumentation  

2.6.6.1. Instrument precision  
The current (fourth) revision of SABS 083 (2000) stipulates a requirement for Type 1 

precision (SABS IEC 60651 and 60804) for sound measuring instruments used to 

assess occupational exposure. The third revision of the same standard also specified 

Type-1 precision, but its second revision (1983, as amended in 1986 and 1989), 

which replaced the original SABS 083: 1970, stated that in cases of dispute 

measurements taken with instruments that comply with the requirements for Type 1 

precision are adequate. This was generally interpreted to mean that for occupational 

assessment purposes, where there is no dispute, Type 2 instruments are adequate.  

Accuracy requirements for the various types or precision grades of sound measuring 

instruments are defined by SABS IEC 60651 for sound level meters, SABS IEC 

60804 for integrating sound level meters, IEC 1252 for personal sound exposure 

meters and SABS IEC 60942 for acoustic calibrators.  

Type 2 precision (±1 dB) is adequate for monitoring parameters that are likely to vary 

by ±2 dB on a day-to-day basis, as is the case in many workplaces. This is 

particularly true when use of Type 2 instruments would allow a larger sample size, 

clearly the best strategy for addressing the intrinsic variability of the parameters being 

measured.  
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Bearing in mind that the preceding discussion applies to risk assessment and 

occupational hygiene monitoring applications, for engineering purposes and to 

resolve cases of dispute regarding noise or exposure levels Type 1 instruments 

should be used. 

The two principal types of noise-measuring instruments are the sound level meter 

(SLM, Figure 5) for workplace and machinery noise, and the noise dosimeter (Figure 

6) for personal exposure sampling. SLMs (SANS/IEC 61672-1: 2002) and noise 

dosimeters (IEC 61252: 2002) should be of Class 2 accuracy or better, according to 

SANS 10083: 2004. Table 7 indicates the four classes of sound measuring 

instruments in terms of accuracy. 

2.6.6.2. Instrument calibration requirements  
Irrespective of the type or precision of instruments used, the accuracy of sound 

measuring devices and their associated calibrators should be regularly confirmed by 

means of electro-acoustic calibration checks. These should be performed by a 

suitably equipped and certified laboratory or institution that complies with the 

requirements of SABS 0259: 1990. Such calibrations must be traceable to the 

National Acoustics Standard, in accordance with the Measuring Units and National 

Measuring Standards Act (Act 76 of 1973), as amended by the Measuring Units and 

National Measuring Standards Amendment Act (Act 24 of 1998) (SABS 083: 2000; 

SANS/IEC 60942: 2003). 
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Table 7: Typical accuracy for classes of sound measuring instruments  
 

Class Application 
Typical accuracy 

(dB) 

0 
Laboratory reference grade, for electro-acoustic calibration of 

sound measuring instruments 
± 0.4 

1 
Precision grade, for engineering measurements or resolving 

disputes 
± 0.7 

2 
General purpose grade, for noise surveys and personal 

exposure monitoring 
± 1.0 

3 
Field survey grade, for spot checks and to identify areas 

requiring an assessment of risks 
± 1.5 

 

Figure 4: Bruel & Kjaer portable sound source for calibration of sound level 
meters and other sound measurement equipment  
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Figure 5: Sound level meter (SLM) 
 

• A Type 1 instrument is preferred when conducting NCE measurements to 

resolve disputes, e.g. between an employer and an equipment manufacturer 

regarding machinery emission levels or between the employer and a 

regulatory authority or employee regarding employee exposure levels. A Type 

2 instrument is regarded as adequate for the routine assessment or monitoring 

of occupational noise and employees’ exposure to it.  

• Irrespective of the purpose of measurements or the type of instruments used, 

all sound measuring equipment should be subjected to annual electro-acoustic 

calibration checks and tested and certified in a test report issued by an 

approved testing/certification body. An approved testing/certification body 

means a testing laboratory/facility that is equipped to carry out the test 

specified in the appropriate standards and that is accredited by a government-

endorsed accreditation body. 

• A quality control programme for the measuring methodology, compatible with 

internationally acceptable methodology, and the measures to be taken to 

implement that programme must be set out (DMR, 2011).  
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Figure 6: Noise dosimeters 

 
Figure 7: Sound level meter 

 

2.6.7. Area noise measurements  
In order to assess and identify noise-related risks, noise measurements should be 

conducted. The risk of NIHL as well as safety risks caused by interference with 

communication can also be identified by measuring the noise levels in your mine. The 

measurements are also important for the development of engineering controls for 

machinery with which noise is associated, and the follow-up measurements after the 

controls have been installed to evaluate their effectiveness and identify any remaining 

noise risks. Frequency analysis is mainly used to identify if the noise has a high or 

low frequency in order to be able to identify the machinery that makes the greatest 

contribution to the noise. 

Noise measurements are also necessary to comply with legal and regulatory 

requirements: 

• The MHSA requires the employer to:  

- Identify hazards [MHSA 11.(1)(a)]; 

- Assess risks [11.(1)(b)];  
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- Implement measures to eliminate, control or minimise the risks and 

hazards [11.(2) and (3)]; and  

- Monitor those risks that still remain [11.(4)(a) and 12].  

Exposure levels of greater than 85 dB(A) pose a significant risk of NIHL and oblige 

the employer to implement an HCP (DME 20031, 8 and 8.3.1) that should include the 

following two aspects that indicate a need for accurate and representative noise 

measurements: 

• The implementation and evaluation of control measures; and 

• Risk monitoring.  

2.6.8. Personal noise exposure sampling  
Personal (worker) exposure levels are also measured to monitor the remaining risks 

after the controls have been installed.  

Personal exposure monitoring is to be conducted on an annual cycle period in 

compliance with regulation 9.2(7) and report form 21.9(2)(d).  

Personal exposure monitoring is to be conducted to obtain reliable estimates of 

employee shift exposures in a workplace.  

Samples taken must be: 

• Accurate 

• Meaningful  

• Representative of all full working shifts 

• Randomly spread over the full sampling cycle period for each homogeneously 

exposed group (HEG) 

• Randomly spread across all occupations within the HEG  

2.6.8.1 Sampling, analysis methodology and quality control 
 

a) Continuation sampling strategy  
Continuation sampling is to be conducted in order to assess whether 

significant changes in trends have occurred and the sampling results should 

be added to accumulated data during statistical analysis (re-classification of 

HEGs). 
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Table 8: Personal exposure monitoring frequency  
 

Category 
Minimum sampling 

Frequency 

A 

Sample 5% of employees within a HEG on a three-monthly 

basis, with a minimum of five samples per HEG, whichever is 

the greater. 

B 

Sample 5% of employees within a HEG on a six-monthly 

basis, with a minimum of five samples per HEG, whichever is 

the greater. 

C 

Sample 5% of employees within a HEG on an annual basis, 

with a minimum of five samples per HEG, whichever is the 

greater. 

 

The mandatory sampling frequency of this sampling is stipulated on the 

statutory report forms 21.9(2) (a) and (b) of the MHSA regulations and in 

terms of regulation 9.2(7). 

The occupational hygienist must use his/her professional judgement to decide 

whether additional samples need to be taken in order to increase the 

confidence that HEGs are appropriately categorised. 

 

b) Methodology  
The methodology to be used for measuring must be set out and the chosen 

methodology must enjoy international standing and recognition.  

 

c) Monitoring and sampling strategy  
A monitoring strategy must be devised, including a monitoring schedule for 

each HEG, for the cycle period, and the keeping of records of the monitoring 

for an appropriate period of time.  
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A sampling strategy, including a monitoring schedule for each HEG, is 

compiled for the cycle period, and records of the sampling strategy and 

monitoring schedule should be kept for a period of three years.  

 

d) Quality control 
A quality control programme for the sampling methodology must be 

developed and implemented. 

2.6.9. Noise control engineering  

2.6.9.1 Hierarchy of controls 
• Elimination: Substituting noisy equipment or machines with less noisy 

machines and using innovations; 

• Engineering controls: Total or partial enclosure, barriers around noise sources 

and between the media that transport noise; 

• Administrative controls: Removal of persons from the noise hazard, safe 

systems of work, reduction of exposure time/rotation of worker to noise, use of 

legal signage to warn workers of noise risk zones as stated by SANS 

10083:2011 (see Figure 8); 

• Personal protective equipment (PPE): Hearing protection devices (earplugs 

and earmuffs) (see Figure 9). 
 

 
  

Figure 8: Mandatory symbolic sign for hearing protection 
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Figure 9: Schematic representative of hierarchy of controls for noise  
 

Elimination
‐ Substitution

‐ Innovations

Engineering controls
‐ Total or partial enclosure

‐ Silencers installed

‐ Barriers around noise source

‐ Improve maintenace

Administrative controls
‐ Removal of persons from the hazard

‐ Safe systems of work

‐ Reducing exposure time/rotation

‐ Use of signage to warn workers of noise risk

Training of workers and management

Personal protective 
equipment

‐ Hearing protection devices (ear plugs and 
muffs)
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The greatest potential for reducing the risk of NIHL is source and transmission control 

through NCE. This should then also be considered as the preferred approach to 

hearing conservation. This process will initially be costly and time-consuming, but it 

provides a systematic solution to noise as a hazard and reduces reliance on 

individual employees’ compliance with more expensive strategies that are often 

inconvenient and unpopular. 

2.6.9.2 Examples of NCE treatments  
Examples of NCE treatments, some of which have been referred to in the text, are 

summarised in Table 9.  

 

Table 9: Examples of NCE treatments for various noise sources  
 

Source Problem Treatment Effect 

Boiler exhaust  High pressure-steam is 

vented through a large-

diameter pipe several 

times a day, producing 

low-frequency noise at 

high noise levels.  

Fit a perforated-cone exhaust 

diffuser to existing vent pipe, 

which splits the single exhaust 

jet into many smaller ones, 

lowering velocity and reducing 

noise, as well as transforming 

the frequency of the noise from 

low to high. This higher 

frequency noise is more easily 

attenuated than the original low 

frequencies, allowing the 

addition of a perforated and 

absorbent attenuator to reduce 

noise emissions further.  

An overall noise 

reduction of up to 40 dB 

without any loss in 

performance. However, 

the attenuator will 

require periodic 

maintenance, possibly 

including occasional 

replacement of the 

absorbent fill material.  

Compressed-air 

scaling and 

cleaning gun  

A simple, single-jet 

nozzle generates 

violent air turbulence at 

the outlet and 

unacceptable noise 

levels.  

Replace single-orifice nozzle 

with a compound nozzle to 

produce a lower-speed annular 

air stream around main high-

speed stream and smooth 

transition of latter.  

Noise reduction of 20 

dB  
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2.6.10. Hearing protection devices  
Hearing protection devices (HPDs) are items of PPE that, as a result of the 

attenuation they provide, reduce the emission of noise (the level of unwanted sound 

energy incident on the ear) on the human hearing mechanism in order to limit the risk 

of NIHL.  

The present annex for HPDs of the “Guideline for the compilation of a mandatory 

code of practice for an Occupational Health Programme for noise” provides 

recommendations for the selection, use, care and maintenance of HPDs, as well as 

guidance in adopting appropriate criteria for these essential aspects. Special types of 

HPDs, e.g. those applying the principles of noise cancellation or electronic 

transmission of communication sounds to the user’s ears, are beyond the scope of 

this annex.  

In order to ensure that HPDs provide the requisite level of protection, these devices 

should be appropriate for the intended application, be compatible with the user’s 

individual needs and work situation, and be used at all times when in a noisy 

environment. The latter requirement underscores the importance of fit, comfort and 

employee acceptance.  

2.6.10.1 Standards and requirements  
In any area of work where it has not been possible to reduce noise levels to below 85 

dBA, either through reasonably practicable NCE measures or through administrative 

control practices, HPDs that conform with the requirements specified in SANS 1451 

Parts 1 or 2, as relevant, and including ISO 4869, must be supplied free of charge by 

the employer and be properly used by employees.  

Note: HPDs should not be regarded as a substitute for engineering-based noise 

reduction or control measures (Annex 4), or minimising exposure through 

administrative measures (Annex 5) where such measures can be demonstrated to be 

reasonably practicable.  

2.6.10.2 Types of HPDs  
HPDs differ from one another in terms of their positioning or manner of application, 

viz.:  

• Circum-aural devices enclose or surround the ears, i.e. earmuffs;  

• Supra-aural devices seal off the entrance to the ear canal, i.e. ear caps;  
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• Intra-aural devices are inserted into the ear canal, i.e. earplugs, and earplugs 

vary with regard to whether they are:  

- Disposable, i.e. unmoulded or formable earplugs; or  

- Reusable i.e. pre-moulded and, in the case of the latter, whether they are 

custom-moulded for a specific individual.  

Working in conditions of extreme noise may require more protection than is provided 

by earmuffs or earplugs alone, but it should be appreciated that the attenuation 

provided by combinations of HPDs (e.g. the simultaneous use of earplugs and 

earmuffs) will be somewhat less the sum of the attenuation from each of the individual 

devices being considered. In fact, certain unfavourable combinations of HPDs can 

yield less protection in practice than is provided by individual devices used alone. 

Where a need for additional protection exists, competent advice should be sought 

regarding the ability of various HPD combinations to provide the required attenuation. 

Where documented attenuation data is available for specific combinations of HPDs, 

these combinations should be regarded as preferable. 

The level of reliance on personal noise protection will be determined by the success 

of NCE and administrative controls. Resorting to personal noise protection should be 

regarded as a temporary last resort. Personal protection is a form of receptor control 

by seeking to limit noise emission through the individual use of HPDs. A personal 

protective strategy can be implemented more readily and initially at less cost than 

other controls, but a few other costs associated with the success of such a 

programme should also be kept in mind; these costs extend beyond providing 

consumable HPDs on an ongoing basis and are: 

• Employee recognition of noise as a hazard (employees have to appreciate 

that noise has a potential impact on both their work and personal lives); 

• Employee ability to make effective use of appropriate HPDs; 

• Education and training programmes to inform and motivate employees and to 

equip them with the vital skills to protect themselves; 

• Time away from work (due to attending training); 

• Programme of compliance monitoring to evaluate efforts aimed at motivating 

and training employees to make effective use of supplied HPDs;  
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• Appropriate interventions where strategy is not effective (entailing some 

additional costs); 

• Risk-based medical examinations that have to be conducted to ensure the 

efficacy of the HPDs and medical surveillance (regular audiometric 

examinations) for noise-exposed employees, resulting in time away from work 

and an escalation in unproductive shifts; and 

• Safety issues (sense of isolation and interference with communication) that 

can occur while wearing HPDs. 

2.6.11. Employee training 
All employees who work in a noise zone should be adequately and comprehensively 

trained and informed with regard to the SANS 10083:2011: 

1. “content and scope of HCP of that working place,  

2. potential sources of exposure to noise, 

3. potential risks associated with occupational exposure to noise, which will 

address the following issues: 

a) Assessment of exposure, the purpose of noise monitoring, the necessity 

for medical surveillance and the benefits and limitations of undergoing 

such surveillance. 

b) Noise rating limit for hearing conservation and its meaning. 

c) Procedure for reporting, correcting and replacing of defective personal 

hearing protection equipments (PPE) and engineering noise measures. 

d) The duties of persons who may be exposed to noise equal to or above 

the noise rating limit for hearing conservation.” 

According to the Mandatory Code of Practice for an Occupational Health Programme 

for noise, an organisation must address the following in its training programme: 

• Was the training provided by a qualified instructor?  

• Was the success of each training programme evaluated?  

• Has training been conducted at least once a year?  

• Is the content of the training manual revised periodically?  

• Are managers and supervisors directly involved?  
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Education is a fundamental prerequisite to the success of any HCP, and one that 

must be addressed at all levels in the organisation. The essential purpose is to 

improve employees’ awareness of the noise hazard and its consequences, and to 

motivate them towards active participation in controlling the risks according to their 

position and function within the organisation. This represents a considerable 

challenge, particularly among those most at risk, given that noise is an unseen hazard 

with irreversible effects that are not painful or otherwise immediately apparent. 

Consequences for employees include a permanently diminished capacity to fulfil their 

duties, to earn an income, and to interact with family and friends. The impact of noise 

on the organisation is also considerable, impeding communication, productivity and 

safety, and exposing the employer to the financial burden of compensation costs.  

2.6.11.1 Induction of employees exposed to noise  
One of the most effective strategies for conserving employees’ hearing in a noisy 

environment, aside from reducing noise at the source, is to ensure that individuals 

employed in such areas are aware of the hazard and the impact it can have on their 

hearing as well as their jobs and employment prospects, and their social and family 

relationships. An appreciation of the negative effects that noise can have on their own 

lives should encourage employees to participate in the identification and control of 

significant sources of risk, and motivate them to protect themselves actively from 

NIHL. The objectives of employee induction and education with regard to the noise 

hazard are to:  

• Promote a comprehensive understanding of the nature, the cause and the 

consequences of noise-induced deafness, and motivate employees to take 

steps towards preventing loss of their own hearing;  

• Ensure that employees are capable of recognising dangerous noise and 

encouraged to contribute to risk assessments and the implementation of 

appropriate control measures;  

• Promote positive employee attitudes towards HPDs and encourage effective 

utilisation, by explaining how HPDs function and by demonstrating their 

enhancement of communication in noise;  
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• Ensure employees’ ability to utilise HPDs effectively, by demonstrating their 

proper use and care and developing employees’ competence through 

supervised, hands-on training in the fitting of individually selected HPDs.  

To ensure that the requisite knowledge is transferred to learners, trainers should 

make use of appropriate visual aids and learning activities, employing a language 

medium that is appropriate for the group. To ensure that learners acquire the skills 

and competence necessary for effective use of HPDs, trainers should arrange for an 

assortment of devices representative of what employees will be able to select from, 

i.e. earplugs, earmuffs, semi-insertable plugs or caps, as appropriate. The trainer’s 

introduction should briefly summarise the nature of sound with regard to its frequency 

or pitch and its intensity or loudness. Emphasis should be placed on noise, which is 

defined as unwanted or dangerous sound, in particular sound that is capable of 

damaging the ears and causing hearing loss. The objectives identified above should 

then be adequately addressed through group discussions, appropriate 

demonstrations and learning activities, with ample opportunity for employees to ask 

questions, raise concerns and obtain clarity.  

 

a) Core training elements for noise  
The core training elements for noise support the development of courses and learning 

activities to assist in the implementation of measures aimed at reducing the risks 

associated with occupational noise exposure. These elements do not address job-

specific training, safe work procedures or work instructions, but do provide for training 

to support appropriate changes in work practices and the induction/re-induction of 

noise-exposed employees.  

The core training elements provide guidance regarding general training requirements 

for various target groups through the provision of criteria and performance indicators, 

rather than through content details for a particular course. It should also be noted that 

core training elements do not provide for specialised training, e.g. training required for 

occupational hygienists who will conduct detailed assessments of employees’ noise 

exposure. (Noise measurement procedures within the context of risk assessment are 

addressed in Annex I, of the “Guidelines for compilation of a mandatory code of 

practice for noise”, but not to such an extent that the previously uninitiated could be 

regarded as competent to perform such measurements.)  
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b) Target groups  
Two main groupings of target populations are identified for training with regard to 

occupational noise:  

• Everyone in the workplace, i.e. employers and senior managers, line 

managers and supervisors, health and safety representatives/committee 

members and all noise-exposed employees, should have an overview of the 

legislation relating to occupational noise, the processes of hazard identification 

and risk assessment, as well as how risk management systems and 

procedures will be implemented in the workplace; and  

• Those who will be responsible for formulating and implementing risk 

management systems and procedures relating to noise, i.e. managers, 

supervisors and health and safety representatives/committee members, will be 

required to develop their competence in the design of hazard identification, risk 

assessment and risk management systems/control through the application of 

appropriate risk management procedures. Individuals responsible for the 

formulation of risk management systems, strategies and procedures require 

skills and knowledge applicable to the design and implementation of systems 

for identifying, assessing and managing risks associated with exposure to 

occupational noise.  

Performance indicators  

Performance indicators are appended as a guide to assist in the design and 

evaluation of training courses for various target groups. The respective roles and 

responsibilities of management representatives and employee representatives should 

be noted.  

Main topics and content areas  

Specific details of how each topic area is to be addressed will be decided largely by 

the training provider, but should be in accordance with learners’ needs and, hence, 

course objectives. Courses should employ established adult learning methods that 

are appropriate for the specific target group, and facilitate the transfer of learning into 

the workplace. Training objectives may be addressed through more than one session 

and extend into several topic areas.  

 

 



50 
 

Main topic areas for an overview or general training course should include:  

• Legislation relating to occupational noise and means of compliance, including 

employers’ codes of practice and risk management systems;  

• Risk of hearing loss resulting from exposure to occupational noise, including 

possible impact on work, family and social life;  

• Hazard identification, risk assessment (including noise measurement) and risk 

management procedures within the context of occupational noise;  

• The need for communication and consultation with all concerned in formulating 

and implementing measures aimed at managing risk and complying with 

legislation;  

• Workplace strategies for the management of risks associated with 

occupational noise; and 

• Occupational hygiene monitoring and medical surveillance.  

 

Main topic areas for those responsible for implementing measures to comply with the 

requirements of legislation should include:  

• Legislated requirements for employers’ codes of practice and risk management 

systems;  

• Hazard identification, risk assessment (including noise measurement) and risk 

management procedures within the context of occupational noise;  

• Communication and consultation with employees regarding the implementation 

of systems and procedures to comply with legislated requirements;  

• Workplace strategies and procedures for the management of risks associated 

with occupational exposure to noise;  

• Provision of information and training for employees exposed or likely to be 

exposed to the noise hazard;  

• Legislated requirements for occupational hygiene monitoring and medical 

surveillance programmes;  

• Record-keeping and administrative requirements; and  

• Duty-of-care responsibilities for manufacturers, importers and suppliers of 

noisy equipment.  
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Cause and effect of noise exposure 

The high occupational noise exposures in South African mines limit communication 

and compromise safety, increase the risk of hearing loss, and have implications for 

workers’ health, quality of life and employment prospects.  

Nonetheless, NIHL continues to cost the mining industry millions of rand per year and 

results in a loss of quality of life for the victims of NIHL (Franz & Edwards, 2009). 

Exposure to harmful sounds causes damage to the outer hair cells in the inner ear as 

well as the auditory, or hearing, nerve (see Figure 10). Impulse sound can result in 

immediate hearing loss that may be permanent. This kind of hearing loss may be 

accompanied by tinnitus, known as a ringing, buzzing, or roaring in the ears or head, 

which may subside over time. Hearing loss and tinnitus may be experienced in one or 

both ears, and tinnitus may continue constantly or occasionally throughout a lifetime. 

 
Figure 10: Healthy and damaged hair cells 

 

Continuous exposure to loud noise also can damage the structure of the outer hair 

cells, resulting in hearing loss and tinnitus, although the process occurs more 

gradually than for impulse noise (see Figure 11). Exposure to impulse and continuous 

noise may cause only a temporary hearing loss. If a person regains hearing, the 

temporary hearing loss is called a temporary threshold shift. The temporary threshold 

shift largely disappears 16 to 48 hours after exposure to loud noise. NIHL from both 

impulse and continuous noise can be prevented by regularly using hearing protectors 

such as earplugs or earmuffs. 
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Figure 11: Anatomy of the ear 

 

2.6.12. Hearing levels assessment and analysis  
Annual periodic screening audiometry is undertaken in order to detect any permanent 

shifts in employees’ hearing threshold levels (HTLs). If no significant shift is identified 

it is confirmed that the HPDs are appropriate, that they fit and that the employee is 

able to use them correctly. However, if a significant shift is identified, the cause 

should be investigated. Appropriate corrective action should be taken if it is 

discovered that the problem relates to HPDs (non-use, incorrect use or unsuitable 

devices). After an investigation has been conducted suitable HPDs should be issued, 

based on the occupation or workplace type and current audiometry results, and the 

employees’ ability to fit them correctly should be confirmed. When a case occurs 

where an extreme shift (approaching 10% PLH from the baseline audiogram) is 

evident it is suggested that the employee returns for a re-test in three or six months’ 

time, rather than waiting another year to be able to see if the corrective actions have 

been effective or not. 

1.1 “An employer shall establish and maintain a system of medical surveillance for 

all employees exposed to noise at or above the noise-rating limit. 

1.2 An employer shall ensure that the medical surveillance system: 

a. Consists of a periodic audiogram which is conducted in accordance 

with SANS 10083: 2011 and which, during the first three years of 

employment, is obtained at least annually and thereafter at intervals 

which may be extended to a maximum period of two years if no referral 

threshold shift is evident; 



53 
 

b. Provides for employees working in, or required to enter, noise zones 

where the noise exposure equals or exceeds an 8-hour rating level of 

105 dBA, to undergo audiometric testing at 6-monthly intervals until it is 

established that no referral threshold shift is evident and thereafter the 

interval between tests may be extended to a maximum interval of one 

year; 

c. Makes provision for employees who are regularly exposed to gunshots 

or other explosive events during their working day to undergo 

audiometric tests at time intervals (b); 

d. Consists of an exit audiogram, conducted according to SANS 10083: 

2004, which is obtained for every employee whose employment is 

terminated or who is permanently transferred to another workplace in 

respect of which audiometric tests are not required. An audiogram 

conducted within six months prior to the termination of employment or 

transfer shall meet this requirement. 

1.3 The results of such surveillance shall be kept on the employee’s medical 

file at the Occupational Health Department. 

1.4 If a hearing loss is identified, Occupational Health will notify the relevant 

department, which must together with Occupational Hygiene investigate 

the case. 

1.5 The results of such surveillance shall be kept on the employee’s medical 

file at Occupational Health. 

1.6 If a hearing loss is identified, Occupational Health will notify the relevant 

department, which must together with Occupational Hygiene investigate 

the case.” 

2.6.13. Statutory reporting and record keeping 
Provision should be made for the implementation of the noise COP in terms of: 

• Organisational structure; 

• Responsibilities of functionaries; 

• Programmes; and 

• Schedules. 
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Measures should also be in place to enable the monitoring of and ensure compliance 

with the COP. The process for the COP and related documents’ availability at the 

mine for examination by any affected person should be described in detail. A copy of 

the COP should be handed to a registered trade union with members at the mine or a 

health and safety representative on the mine (where there is no union) or an 

employee representing the employees on the mine (where there is no health and 

safety representative). A register should be kept of whom the copy was delivered to in 

order to be able to facilitate updating of the copies. All employees should be familiar 

with the sections of the COP that are relevant to them and their respective areas of 

responsibility. 

The COP must address the measures to be taken to ensure:  

• Compliance with the employer’s obligations in terms of the MHSA to keep 

records of noise exposure measurements performed; and  

• Communication between the occupational hygiene practitioner and the 

occupational medical practitioner is effective to ensure exposure history and 

medical manifestations of systems are meaningful.  

2.6.14. Implementation plan 
In order to manage the health risks associated with noise exposure a coherent HCP 

is required that targets the greatest sources of risk with systematic control measures 

and feedback loops. Outlined in Figure 3 are the three distinct, but complementary 

elements of a successful HCP.   

The implementation of risk control strategies is an important step in the HCP process 

and strategies should be implemented in order of preference, but a combination of 

strategies is mostly required for success. The three risk control strategies include: 

• Preferred: Implementation of engineering controls that reduce noise at the 

source or limit transmission of noise through the workplace (source control 

strategy); 

• Second best: Changes in the organisation or scheduling of workplace 

operations, which may include worker rotation (administrative control 

strategy); and 

• Least preferred: Receptor control in the form of HPDs (personal protection 

strategy).  
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CHAPTER 3 

3.  Silicosis prevention audit/performance tool 

3.1. Introduction 
The original audit tools were developed by SIM060601 to facilitate the research data 

collection for the evaluation of the current status of systems utilised by mine 

occupational hygiene practitioners for respirable silica dust exposure, compared to 

minimum legal standards and best practice requirements. The original dust research 

data collection tool included a total of 12 national and international standards and 

guidelines relevant to respirable silica dust exposure and was structured by grouping 

the 890 relevant issues into 17 main areas of concern, each of which was sub-divided 

into indicator areas. The SIM060601 dust audit tool was computer-based and 

included an input sheet to display all issues relevant to the auditing process. The 

web-based audit tool automatically calculated a compliance score for each indicator 

against the requirements of standards or guidelines deemed relevant. 

   
Table 10: Overview of dust audit protocol structure and content  
 

Area of concern Indicator area 
Number of 

issues 
Indicator area 

Number of 
issues 

Code of Practice 

 

Committee 2 OH HEGs 7 

Compliance 2 OH Methodology 6 

Doc Access 5 
OH Risk 

Assessment 
12 

General 12 Reporting 4 

Implementation 1 Risk Management 2 

Medical 2 Status 3 

OH Exposure 5 Title Page 7 

Potential score 70 

Dust Laboratory Balance 23 General 8 

Cabinet 15 Gilibrator 14 
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Area of concern Indicator area 
Number of 

issues 
Indicator area 

Number of 
issues 

Filters 10 Weighing 17 

Flow Rates 5   

Potential score 92 

Instrumentation Cyclones 9 Train and Cassettes 7 

Pumps 26   

Potential score 42 

Personal 
Protective 
Equipment 

PPE 4   

Potential score 4 

Qualification Qualification 5   

Potential score 5   

Reporting Reporting 10   

Potential score 10 

Risk Assessment Risk Assessment 35   

Potential score 35 

Sampling 
Strategy 

Blanks etc. 5   

Discards 8 Schedule 9 

Sampling 7 Strategy 21 

Potential score 50 

Statistical 
Analysis 

Statistical Analysis 7   

Potential score 7 

Transport Transport 6   

Potential score 6 

Analysis General Reference 11 Safety 6 

Potential score 17 

IR Analysis General 8   

Potential score 8 
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Area of concern Indicator area 
Number of 

issues 
Indicator area 

Number of 
issues 

IR Analysis- 
Direct on Filter 

 

Calibration and Quality 35 
Measurement and 

Calculation 
25 

Potential score 60 

IR Analysis-KBr Calibration and Quality 13 Sample Preparation 23 

Measurement and 

Calculation 
19 

  

Potential score 55 

IR Analysis-
Redeposition 

Calibration and Quality 33 Sample Preparation 45 

Measurement and 

Calculation 
31 

  

Potential score 109 

VIS Analysis Calibration 12 Sample Preparation 45 

General 5 
Standards and 

Reagents 
16 

Measurement and 

Calculation 
17 

  

Potential score 95 

XRD Analysis 
Analytical Procedure 13 

Quantification of 

Quartz 
30 

Calibration and 

Calculations 
26 

Redeposition: Bulk 

Sample 
9 

Direct on Filter:Std 15 
Redeposition: 

Sample Prep 
15 

General 26 Redeposition: Std 22 

Interferences 31 
Results and 

Reporting 
19 

Quantification of Cristo 12   

    

Potential score 218 
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Area of concern Indicator area 
Number of 

issues 
Indicator area 

Number of 
issues 

Total potential total score 890 

 

The objective of the revision of the research collection tool was to both develop a 

user-friendly audit/performance tool that would assist the MHSI to evaluate the 

compliance of a mining operation with the statutory regulations as well as to assist the 

mines to evaluate their current practices to identify areas where improvement was 

needed in order to progress towards the achievement of the milestones set by 

industry in 2003 to eliminate Silicosis.  

1.2. Methodology 
The Silicosis prevention audit/performance tool was developed by reducing the dust 

audit protocol developed by the SIM060601 project. This was achieved by reducing 

the questions from the 890 questions to 100 questions, by removing all the questions 

relating to the international standards, legislations, regulations and only including 

those relevant for the South African mandatory requirements.  

The remaining questions that were related to the South African legislation were then 

evaluated and compared to the current or updated legislation. Outdated questions in 

terms of the current legislation and those deemed to be duplicates or irrelevant to the 

process of measuring compliance were also removed. Questions that were repetitive 

and not clear or ambiguous were modified using the current legislations and 

standards and accepted best practices. The questions were given to experienced 

occupational hygienists who had an experience in working in all sizes of mining 

industries and commodities to evaluate the applicability of the questions in the 

Silicosis prevention audit/performance tool.  

The audit/performance tool was then divided into sections to allow for scoring of the 

sections and the complete tools. The scoring had not been finalised at this stage of 

the revisions and it was anticipated that the scoring would include some form of 

weighting for the more important sections of the audit/performance tool. For this 

reason and in order to test the idea amongst practitioners a draft weighting system 

was developed by the research team, based on their experience in the field of 

Silicosis prevention, was included in the scoring section. A section for comments on 
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answers to the questions was included. The Silicosis audit/performance tool was then 

drafted in an Excel® workbook to allow for easy and automatic scoring of compliance 

with the current South African legislations.  

The Silicosis prevention audit/performance tool was divided in the subsections; 

• Code of practice; 

• Risk assessment and control;  

• Determination of HEGs; 

• Reporting;  

• Sampling, analysis methodology and Quality control;  

• Instrumentation; 

• Transport of samples; 

• Calculations;  

• Statistical analysis; and   

• PPE. 

The name Dust Hawk was suggested as a possible name for the Silicosis prevention 

audit/performance tool. 

3.3. Procedure 

3.3.1. Piloting the Dust Hawk 
As discussed in chapter one of the current report the Silicosis prevention 

audit/performance tool was piloted at 6 regional MHSI offices and at approximately 

100 mines/business units at mines in those six provinces by means of interviews with 

Occupational Hygiene practitioners and inspectors.  

3.4. Findings 

3.4.1. Mine Health and Safety Inspectorate 
As with the NIHL prevention audit/performance tool very good reactions to the idea of 

a standardised Silicosis prevention tool was encountered in all regions and in some 

regions examples of the self-developed audit tools in current use were obtained. 

During all the regional office piloting the Silicosis prevention audit/performance tool 

was discussed and evaluated in depth and suggestions about the wording and the 

usefulness of the audit/performance tools were gathered. In general, a willingness to 

implement the Silicosis prevention audit/performance tool was indicated in most 
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regions. In particular the possibility of having a scoring method was received 

favourably, however consensus about the most important areas could not be reached 

and the weighting of sections of the tool was regarded as a potential stumbling block. 

Since the Silicosis prevention audit/performance tool did not have anything relating to 

the medical surveillance for Silicosis the discrepancies identified with the NIHL 

prevention audit/performance tool were not evident. 

3.4.2. Mines in various commodities and of differing sizes   
Interviews were held with Occupational Hygiene managers from the participating 

mines or the consultant Occupational Hygienists used by the smaller mines in order 

to pilot the feasibility of using the audit/performance tools and to establish the 

accessibility for all sizes of mines and types of operations (See chapter one for 

details). Suggestions for further refinements for the Silicosis prevention 

audit/performance tool to be practical and changes for more accessible language and 

relevance were gathered in the survey. As with the NIHL prevention tool, the majority 

of participating Occupational Hygienists felt that use of standardised 

audit/performance tools to be used by both the mines and the MHSI would improve 

the current practices.   

 

In particular the interviews resulted in suggestions made that the word “Validate” be 

used instead of “Source”. The results of the interviews also highlighted the need in 

the practice of Occupational hygiene for detailed training materials as raised at most 

participating mines. Some of the issues raised for discussion related to confidence 

levels of the dust exposures, risk assessments for other airborne pollutants, the 

standardisation of formulas and calculations and information regarding respiratory 

protection equipment (RPE).  

One aspect of the audit/performance tool that posed potential difficulties and could 

result in  the tool not being used was the fact that the tool is aimed only at respirable 

silica dust and in general mines address ‘airborne pollutants’ as a group of hazards 

and not individually. This is a matter that will need to be addressed in a piloting phase 

of implementation of the Silicosis prevention audit/performance tool.  
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All participants, from all commodities and sizes of operations had access to 

computerised infrastructure that could facilitate easy use of the audit/performance 

tools.  

3.4.3. Final version of audit/performance tool 
The research team became aware of developments within the industry relating to the 

revision of the “Guideline for the compilation of a mandatory COP for an occupational 

health programme for airborne pollutants”. Based on the new developments and on 

the results of the surveys conducted at the regional MHSI offices and at the 

participating mines and the consultants used by other mines, the research team 

revised the Silicosis prevention audit/performance tool into the final version. The 

audit/performance tool was named DustCAT (Table 5) being an acronym for ‘Dust 

Compliance Audit Tool’.  

The DustCAT was finalised with 111 questions in 13 subsections. The scoring system 

was simplified to only have a point for each positive answer and a percentage-based 

scoring system for the audit/performance tool was calculated. The Excel® workbook 

format was updated to provide automatic scoring of each subsection as well as an 

overall percentage score. A column named “Validate” was added to enable the 

auditor to include comments about the documents and observations that validate the 

findings. The final DustCAT is in Appendix C.  

 

Table 11: Overview of DustCAT structure and questions  
 

Category Number of 
Questions 

1 General 3 
2 Code of Practice 23 
3 Risk Management 3 
4 Occupational Hygiene Programme 1 
5 Risk Assessment and Control 17 
6 Homogeneously exposed groups (HEGs) 18 
7 Personal exposure monitoring 6 
8 Sampling, analysis methodology and 

quality control 
14 

9 Reporting and recording 5 
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10 Control 4 
11 Linking to medical surveillance program 2 
12 Training 6 
13 Implementation plan 9 

TOTAL 111 
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Figure 12: Schematic representation of methods of operation for DustCAT 
audit/performance tool  
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3.5. User manuals for the effective use of the Silicosis prevention 
audit/performance tool 
The instructions for use of the DustCAT given below apply to the version developed 

during the project.  The instructions are divided into two sections, one for use by 

MHSI and one for use by Occupational Hygienists at a mine. 

SECTION 1  

FOR USE BY MHSI INSPECTORS DURING AN AUDIT AT A MINE. 
Download the DustCAT by logging into the SAMSHA system and following the usual 

process. Print a copy of the checklist.  
When at the mine ask the Health and Safety Manager or the Occupational Hygiene 

Manager/Occupational Hygienist or whoever is responsible for Silicosis prevention at 

the mine to answer the questions and to produce a copy of the COP for airborne 

pollutants as well as any other documents that will provide evidence of the accuracy 

of the answers e.g. internal dust exposure records, DMR annual reports, calibration 

records of cyclones, certificates of qualifications of occupational hygienist, consultant 

reports and any other evidence of implementation of a silicosis prevention 

programme. 

The audit should be conducted by the Occupational Hygiene Inspector and the link to 

the medical records should be confirmed.  

Answer the questions on the printed DustCAT. 

When at a computer, fill in the DustCAT Excel workbook making sure that all 

questions are answered and where the answer is negative leaving the cell blank. 

Ensure that all spreadsheets i.e. each section of the workbook are completed by 

opening the tabs at the bottom of the spreadsheet. 

The Excel format will automatically calculate the percentage compliance for each 

section and will automatically update the summary sheet on the first tab of the 

workbook. 

Use the Excel spreadsheet results to complete the printed version of the audit tool for 

each audit performed and to report to the mine on where the weaknesses are in the 

compliance to the mandatory and recommended practices. Use the results to plan 

strategies for improvements to the practices at each mine. Use the training materials 
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as a basis for deciding on intervention strategies to the Silicosis prevention practices 

at the mine. 

Complete a new Excel workbook for each mine. 

When at the regional office scan the printed version of the results into electronic 

format and email to the SAMSHA data capturer for upload onto the SAMSHA system. 

SECTION 2 

FOR USE BY MINE HEALTH AND SAFETY MANAGER/OCCUPATIONAL 
HYGIENIST/THE RESPONSIBLE PERSON FOR SILICOSIS PREVENTION  
Download the DustCAT from the MHSC CD. If possible complete the 

audit/performance tool electronically onto the Excel workbook using the date as the 

identifier for the self evaluation process. If not possible to complete electronically, 

print a copy of the DustCAT. 

Ensure that updated copies of each document to validate the answers is kept in a 

easily accessible file in the offices of the mine Health and Safety Manager or the 

Occupational Hygiene Manager/Occupational Hygienist or whoever is responsible for 

Silicosis prevention at the mine e.g. a copy of the COP for airborne pollutants, internal 

dust exposure records, DMR annual reports, calibration certificates of cyclones, 

certificates of qualifications of occupational hygienist, Consultant reports and any 

other evidence of implementation of a Silicosis prevention programme. 

The audit/performance tool should be answered jointly by the Occupational Hygiene 

Manager and the Occupational Medical Practitioner and all members of the Silicosis 

Prevention Programme to ensure that all the sections of the DustCAT can be 

answered and that integration of the Occupational Health and Hygiene practices at 

mine become commonplace. 

If a consultant is used for either or both the Occupational Hygiene and Occupational 

Health   

Sectors at a mine then the Mine manager must ensure that he/she is aware of all the 

contents of the reports and the COP and is able to present all relevant documents as 

evidence of answers on the DustCAT.  

If using a printed version answer the questions on the DustCAT. 

When at a computer, fill in the DustCAT Excel workbook making sure that all 

questions are answered and where the answer is negative leaving the cell blank. 
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Ensure that all spreadsheets i.e. each section of the workbook are completed by 

opening the tabs at the bottom of the spreadsheet. 

The Excel format will automatically calculate the percentage compliance for each 

section and will automatically update the summary sheet on the first tab of the 

workbook. 

Use the Excel spreadsheet results to complete the printed version if necessary for 

each audit performed and to identify where the weaknesses are in the compliance to 

the mandatory and recommended practices of the mining operation. Use the results 

to plan strategies for improvements to the practices at the mine. Use the training 

materials as a basis for deciding on intervention strategies to improve the NIHL 

prevention practices at the mine. 

3.6. Training materials for best practice for Silicosis prevention 
As discussed in the previous chapter there appears to be a great need in the mining 

industry for training in best practices in the field of occupational hygiene and 

specifically with regards to Silicosis prevention practices. SIM060601 developed 

some training materials and recommended that training sessions be conducted 

regularly. The objective of this project was to build on those training materials to 

providing materials that will enable MHSI staff and mining industry stakeholders to 

progress towards the milestones of preventing NIHL. Furthermore, the objective of 

the materials is to create awareness on the selection of correct instrumentation and 

assessment methodologies; requirements of the DMR Guideline for the compilation of 

a mandatory COP for an occupational health programme for airborne pollutants; legal 

reporting requirements; and information contained in the relevant chapters of the 

SIMRAC handbook on mine occupational hygiene measurements    

As with the NIHL prevention training materials, the format of the DustCAT 

audit/performance tool has been used as the framework for the training material in an 

attempt to both enhance the skills and knowledge in the industry and to encourage 

the use of the audit/performance tools. The training materials can be adapted into 

classroom and workshop presentations when needed and is in the format of lecture 

notes.  

Training sessions can be incorporated into existing programmes provided by 

independent service providers. The materials can be distributed by MHSI inspectors 
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when gaps in the practices have been identified by the use of the audit/performance 

tool to facilitate improvements and intervention strategies. 

Regular workshops should be conducted to ensure that continual improvement is the 

culture of the industry. The materials will be used in the workshops to be held at the 

conclusion of this project as technology transfer strategies.  The content of the 

training material for the dust audit/performance tool is provided below. 

 
Training Material: DustCAT 
1. Introduction 

2. General 

3. Code of Practice 

4. Risk Management 

5. Occupational Hygiene Programme 

6. Risk Assessment (RA) and Control 

7. Homogeneously Exposed Groups (HEGs) 

8. Personal Exposure Monitoring 

9. Sampling, Analysis Methodology and Quality Control 

10. Reporting and Recording 

11. Control 

12. Linking to Medical Surveillance Programme 

13. Training 

14. Implementation Plan 

3.6.1. Introduction 
Respirable silica dust exposure is one of the most pressing health-related challenges 

that face the mining industry and because of this the MHSC has set milestones to 

address this health hazard. 

The milestones are: 

• By December 2008 95% of all dust exposure measurement results must be ≤ 

0.1 mg/m3 respirable silica dust; and 

• After December 2013 no new cases of Silicosis must occur among previously 

unexposed individuals. 

Respirable silica dust exposure has long been known to be a serious health threat to 

workers in many industries. Overexposure to respirable silica dust can lead to the 
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development of Silicosis – a lung disease that can be disabling and fatal in its most 

severe form. Once contracted, there is no cure for Silicosis so the goal must be to 

prevent development by limiting a worker’s exposure to respirable silica dust. In 

addition, the International Agency for Research on Cancer (IARC) has concluded that 

there is sufficient evidence to classify silica as a human carcinogen. In the United 

States for workers in the metal/non-metal mining industry, the Mine Safety and Health 

Administration (MSHA) regulates and monitors exposure to respirable silica dust 

through personal dust sampling. Recent MSHA personal sampling results indicate 

that overexposures to respirable silica dust continue to occur for miners in metal/non-

metal mining operations. From 2004 to 2008, the percentages of samples that 

exceeded the applicable respirable dust standard for the different mining commodities 

were:  

• 12% for sand and gravel  

• 13% for stone  

• 18% for non-metal  

• 21% for metal 

Epidemiologic studies of gold miners in South Africa, granite quarry workers in Hong 

Kong, metal miners in Colorado, and coal miners in Scotland have shown that chronic 

Silicosis may develop or progress even after occupational exposure to silica has been 

discontinued (Hessel et al. 1988; Hnizdo and Sluis-Cremer 1993; Ng et al. 1987; 

Kreiss and Zhen 1996; Miller et al. 1998). Therefore removing a worker from 

exposure after diagnosis does not guarantee that Silicosis or silica-related disease 

will stop progressing or that an impaired worker’s condition will stabilise. 

A worker may develop one of three types of Silicosis, depending on the airborne 

concentrations of respirable crystalline silica that were inhaled:  

• Chronic Silicosis: Usually occurs after ten or more years of exposure at 

relatively low concentrations. Swellings caused by the silica dust form in the 

lungs and chest lymph nodes. This disease may cause people to have trouble 

breathing and may be similar to chronic obstructive pulmonary disease;  

• Accelerated Silicosis: Develops five to ten years after the first exposure. 

Swelling in the lungs and symptoms occur faster than in chronic Silicosis;  
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• Acute Silicosis: Develops after exposure to high concentrations of respirable 

crystalline silica and results in symptoms within a period of a few weeks to five 

years after initial exposure (Parker and Wagner 1998; Peters 1986). The lungs 

become very inflamed and can fill with fluid, causing severe shortness of 

breath and low blood oxygen levels. 

 

 

  
Figure 13: Section of a freeze- dried human lung with Silicosis. Reproduced 
from "Best practices for dust control in metal/non-metal mining information 
circular” (Colinet et al. 2010) 
 

3.6.2. General 
In South Africa, the person conducting the hygiene measurements on the mine 

should be qualified, according to section 12 of the Mine Health and Safety Act 

(MHSA), Act No. 74, 2008, as follows: 
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“The manager must engage the part-time or full-time services of a person qualified in 

occupational hygiene techniques to measure levels of exposure to hazards at the 

mine  

(c) If required to do so by regulation or a notice in the Gazette; or 

(d) If, after assessing risks in terms of section 11 (1), it is necessary to do so.” 

A copy of the DMR “Guideline for the compilation of a mandatory code of practice 

(COP) for an occupational health programme on personal exposure to airborne 

pollutants” should be available in the office of your occupational hygienist as a 

reference on your COP and its contents. The objective of this guideline is to: 

• Enable the employer at every mine to compile a COP; 

• Link personal exposures to medical records; 

• Concentrate on significant exposures – the bigger the risk the greater the 

effort; 

• Establish and maintain a system of medical surveillance and personal 

exposure;  

• Reduce exposures and hence compensation paid. 

3.6.3. Code of Practice 
Section 9(2) of the MHSA states the following: 

• “Employer to prepare and implement a Code of Practice on any matter 

affecting the health and safety of the employees and other persons who may 

be directly affected by activities at the mine if the Chief Inspector of Mines 

requires it; 

• The above COP must comply with any relevant guidelines issued by the Chief 

Inspector of Mines; 

• Failure by the employer to prepare or implement a COP in compliance with 

this guideline is in breach of the Mine Health and Safety Act.” 

For Silicosis prevention the guideline to be followed when drawing up the COP is the 

“Guideline for the compilation of a mandatory COP for an occupational health 

programme on personal exposure to airborne pollutants”. 

3.6.4. Risk Management 
A risk assessment for respirable silica dust needs to be conducted according to 

section 11(2) and (3) of the MHSA, which states: 
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Section 11(2): 

“Every manager, after consulting the health and safety committee at the mine, must 

determine all measures, including changing the organisation of work and the design 

of safe systems of work, necessary to: 

(e) Eliminate any recorded risk; 

(f) Control the risk at source; 

(g) Minimise the risk; and 

(h) In so far as the risk remains 

a. Provide for personal protective equipment (PPE); and 

b. Institute a programme to monitor the risk to which employees may 

be exposed”. 

Section 11(3): 

“Every manager must, as far as reasonably practicable, implement the measures 

determined necessary in terms of subsection (2) in the order in which the measures 

are listed in the paragraphs of that subsection. 

The objectives of a risk assessment are to: 

• Identify hazards; 

• Assess health and safety risks to which employees may be exposed while at 

work; and 

• Record significant hazards identified and risks assessed”. 

 

For an effective risk management system all possible information should be obtained 

and considered, for example: 

• Accident statistics 

• Ergonomic studies 

• Research reports 

• Manufacturer’s specifications 

• Approvals 
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• Design and performance criteria for relevant equipment  

Periodic reviewing of the hazards that are identified should take place, according to 

section 11(4) of the MHSA, as follows: 

(a) “Periodically review the hazards identified and risks assessed, including the 

results of occupational hygiene measurements and medical surveillance, to 

determine whether further elimination, control and minimisation of risk is 

possible; and 

(b) Consult with the health and safety committee on the review. 

– After a serious incident; and 

– After significant changes are introduced to 

 Procedures; 

 Mining and ventilation layouts; 

 Mining methodology; 

 Plant or equipment; and 

 Material”. 

3.6.5. Occupational Hygiene Programme 
An occupational health programme should be implemented on the mine and should 

be summarised in the COP in the form of a flow chart that is similar to the one 

presented in Figure 14. An occupational health programme consists of two 

components; namely: 

• Occupational hygiene; and 

• Medical surveillance. 
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Figure 14: Flow chart of an occupational health programme  
 
The criteria for the implementation of an occupational health programme for airborne 

pollutants are outlined in Table 12.  
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Table 12: Criteria for implementation of an occupational health programme for 
airborne pollutants  
 

Airborne Pollutants 

Stressor Occupational Hygiene 
Programmes Medical Surveillance 

Particulates 
(Dust, Diesel Particulate 

Matter, Silica etc.) 
1/10 of OEL 1/10 of OEL 

Gasses and vapours ½ of OEL ½ of OEL 

 

The following steps should be included in the occupational hygiene programme at a 

mine: 

• Step 1 – Risk assessment and control; 

• Step 2 – Determination of sampling population (HEGs); 

• Step 3 – Sampling and analysis methodology and quality control; 

• Step 4 – Personal exposure monitoring; and 

• Step 5 – Reporting. 

 

An important note to make with regard to medical surveillance is that regular and up-

to-date measures or estimates of individual worker exposure to respirable crystalline 

silica should be taken into account. The purpose of medical surveillance is to be able 

to detect early any potential adverse health effects from workplace exposures. The 

earlier the adverse health effects are detected, the sooner interventions can be 

introduced that lead to disease prevention or alternatively slow down the progression 

of an established disease process. Because Silicosis is an incurable disease, the 

goals should be: to detect early cases of Silicosis through monitoring of both currently 

and formerly exposed workers; to establish surveillance programmes; to slow the 

disease’s progression; and to reduce disability. The usual monitoring tools for 

Silicosis are: 

• Baseline; 

• Periodic and exit questionnaires; 

• Physical examination; and 
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• Chest radiography and spirometry. 

When an employee is regularly exposed to silica dust of more than 0.05 mg/m3, eight-

hour time-weighted average (TWA), the following medical procedures should be 

carried out: 

• Medical- and work history questionnaire 

• Respiratory questionnaire (recommended in-depth case history); 

• Lung function testing; and 

• Chest X-rays. Annual chest X-rays and lung function tests are recommended. 

Surveillance systems are important aspects of the prevention of Silicosis, especially if 

they are able to identify disease-causing workplaces for targeted intervention. The 

ideal is for assessment of current dust control measures in the source workplace and 

by medical evaluation of current and former co-workers. Many forms of surveillance 

are possible, but in the end co-operation by diagnosing doctors is necessary for a 

successful system.   

Questions frequently asked during the design of a medical surveillance programme 

are whom to include and how often the periodic evaluations should be performed. No 

universal answers are available, but the primary determinants will often be the risk 

associated with exposure and the current and past concentrations. Higher risk and 

exposure will result in increased frequency of testing, sometimes up to six monthly. 

The ACOEM (American College of Occupational and Environmental Medicine) 

recommends that if Silicosis is the major concern and the respirable silica dust levels 

are below 0.05 mg/m3, the procedure should be to conduct a baseline evaluation, 

followed by a one-year follow-up and then three yearly for the first ten years and two 

yearly thereafter. On the other hand the WHO (World Health Organisation) 

recommends that the routine periodic evaluation should be conducted every two to 

five years and comments regarding this that the ideal situation would be to conduct 

life-long health surveillance for workers exposed to silica dust. The increased risk of 

workers with tuberculosis (TB) or the HIV infection to Silicosis should also be 

stressed. 

The following information was obtained from an HSE (Health and Safety Executive) 

document on a literature review carried out in Great Britain on health surveillance in 

silica-exposed workers. The literature review concluded that the following procedures 

should be included in a health surveillance programme: 
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• A risk assessment should be performed for each workplace to establish if the 

hazard that is posed by respirable crystalline silica induces a significant risk to 

the workers being exposed. 

• Before implementing a health surveillance programme the benefits of such a 

programme to the individual worker as well as the entire workforce should be 

considered. All relevant information about the surveillance programme should 

be discussed with the individual worker in such a manner that he understands 

fully the value of such a programme. 

• The records of the health surveillance programme should be kept separate 

from organisation human resource functions, shared with the worker’s primary 

care provider and should be kept for 30 years owing to the long latency period 

associated with Silicosis.   

• Previous employees or retired workers should be included in the workplace-

based health surveillance programmes, also because of the long latency 

period associated with Silicosis. 

• Evaluation of the health surveillance programmes should occur annually to 

enable the detection of unacceptable levels of silica dust and whether controls 

are effective or not and should act as an indication to the employer of whether 

a reduced exposure is required to prevent further health effects. 

• It is important that adequate health care professional training be provided for 

health surveillance personnel and that the Occupational Health Professionals 

that maintain and implement the programme are informed of local and national 

legislation relating to silica dust. 

• Medical examinations should be conducted by competent medical personnel 

that comply with national legislative requirements. 

• Employee files must be kept confidential and secure. 

• Specific health surveillance details to be collected and included in the 

individual’s medical file are: 

1) Identification data (name, ID number, employee number etc.) 

2) Demographic data (home address, date of employment, family history 

etc.)  

3) Occupational history (job profile) 
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4) History of occupational and recreational activities detailing exposure to 

harmful dusts, chemicals and other physical agents  

5) Medical history (focus on respiratory symptoms) 

6) Health questionnaire (respiratory questionnaire) 

7) Smoking habits 

8) Physical examination (focus on respiratory system)  

9) Lung function test results (FEV1 [Forced Expiratory Volume] and FVC 

[Forced Vital Capacity]) 

10) Chest radiology results 

11) Health advice 

i. Potential health effects of exposure 

ii. Smoking cessation advice 

3.6.6. Risk Assessment (RA) and Control 
After silica dust has been identified as a hazard on the mine, a baseline RA should be 

conducted to assess exposure to silica dust. This baseline RA should be described in 

the COP with reference to the following aspects: 

• Route of entry 

• Health effects 

• Where pollutant/s may be present 

• Nature of workplace operations or activities that pose the greatest potential 

for exposure 

• Occupations exposed 

• Number of employees exposed 

• Pattern of employee exposure 

• Duration and frequency of employee exposure 

• Actual exposures compared to occupational exposure limits (OELs)  

• Control measures in place 

• Frequency of ongoing monitoring to assess effectiveness of controls 

Reviewing of the baseline should occur when deemed necessary or as a result of: 

• Medical surveillance programme outcomes; 

• New or revised legislation; 

• Introduction of new mining methods; 
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• Process changes; and 

• Introduction of new types of machinery. 

 

Baseline reviews should take place at intervals not exceeding five years. 

Historical data for silica dust exposures should be maintained properly to enable the 

mine to build confidence on the integrity of the data and to enable professional 

judgement. 

3.6.7. Homogeneously exposed groups (HEGs) 
A sequential methodology should be followed when determining the HEGs on your 

mine. This method is described in detail in the “Guideline for the compilation of a 

mandatory COP for an occupational health programme on personal exposure to 

airborne pollutants”, and is outlined in the flow chart below. 

 
Figure 15: Flow chart to indicate the sequential methodology to be followed for 
the determination of HEGs  
 

The categorisation of the activity areas into classification bands according to the 

exposures in these areas is outlined in Table 13. 
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Table 13: Classification bands  
 

CLASSIFICATION BANDS 

Category Personal exposure level 

A 
Exposures ≥ the OEL 

Or 
mixtures of exposures ≥ 1 

B 
Exposures ≥ 50% of the OEL and < OEL 

or 
mixtures of exposures ≥ 0.5 and < 1 

C 
Exposures ≥ 10% of the OEL and < 50% of the OEL 

or 
mixtures of exposures ≥ and < 0.5 

 

Re-assessment of the HEGs should take place in the following cases: 
 

• Exposure levels change; 

• Employee complaints received; 

• Processes change; 

• Occupational illness; 

• Change in exposure category; 

• Events warranting re-evaluation; 

• New technological data; 

• New regulatory initiatives; and 

• Baseline assessment warrants it. 

3.6.8. Personal exposure monitoring 
Personal exposure monitoring should be conducted to determine and assess 

employee exposures. Samples for personal exposure monitoring should be accurate, 

meaningful and representative of all full working shifts. They should be randomly 

spread over the full sampling cycle period for each HEG and all occupations within 

the HEG. 
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Gravimetric sampling is the method used to sample for silica dust that gives the most 

accurate and representative results if it is done correctly. Sampling equipment is 

selected according to whether inhalable or respirable silica dust fractions are to be 

measured. In the case of silica dust the respirable fraction of the dust is sampled as 

this is the fraction that induces Silicosis because the particles penetrate deep into the 

lung (see General Section at beginning of training material for DustCAT for more 

information). When sampling the respirable fraction of dust the dust is collected on a 

filter substrate that is attached to a cyclone that removes the coarse or non-respirable 

dust from the air that is sampled. In South Africa the generic Higgins-Dewell (HD) 

design is commonly used at a flow rate of 2.2 l/min for optimal sampling in agreement 

with the ISO/CEN/ACGIH respirable convention. 

 

A complete description of personal sampling is described in the “MHSC Handbook on 

Mine Occupational Hygiene Measurements”, but a summary follows: 

You will need the following basic equipment for sampling. 

 
Personal sampling pump 
A positive displacement personal air sampling pump with a built-in flow rate 

compensation for varying filter pressure-drop conditions should be used that is 

capable of maintaining a constant airflow rate within 5% of the calibrated airflow rate 

over a full working/sampling shift. The pump should be able to operate at least at 2.2 

l/min over the full working shift. 

 
Filter holder (25 mm or 37 mm) 
The filter holder (i.e. cassette) should be clean and usually consists of a three-piece 

clear styrene cassette, a filter and a filter support pad. When the unit is assembled an 

adhesive cellulose band is required in some instances to seal the unit. 

 
Flexible tubing 
The flexible tubing that forms the connection between the sampling head (filter and 

cyclone) and the air sampling pump should be thick-walled and have an internal 

diameter of 5 mm or 6 mm. The tubing should be of sufficient length to stretch 

between the hip/belt of the worker and his lapel/breathing zone. 
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Filter media (25 mm or 37 mm) 
For respirable silica dust analysis (X-ray diffraction [XRD]) and gravimetric analysis a 

mixed cellulose ester (MCE) filter of 25 mm or 37 mm in diameter with 0.8 µm pore 

size is used. 

 
Cyclone 
In South African the generic Higgins-Dewell (HD) design is commonly used for 

respirable silica dust sampling and sampling with this cyclone should be conducted at 

2.2 l/min, according to the specifications of the manufacturer. The cyclone is fitted 

onto the filter holder and in this manner acts as a pre-separator that removes the 

coarse, non-respirable dust and collects it in a grit pot. To ensure that the sampling 

unit is sealed properly, a piece of adhesive cellulose band can be wrapped around 

the cyclone-filter cassette link. 

 
Clip-on holder 
The function of this holder is to hold the sampling head in a vertical position (most 

efficient position for the cyclone to operate in), where it is attached in the breathing 

zone (BZ) of the worker, usually on the lapel of the worker’s overall. 

 
Belts or harnesses 
These should be used to be able to fix the air sampling pump conveniently to the 

worker’s body. If the air sampling pump is small enough it can be inserted into the 

worker’s overall pocket as well. 

 
Calibrated rotameter or electronic airflow calibrator 
Either one of these instruments can be used to measure the flow rate of the air 

sampling pump. Measurement of the flow rate is usually undertaken before and after 

sampling for quality assurance of the flow rate of the pump during the course of the 

sampling period (before and after flow rates should not differ by more than 5%). 
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Charging system for pair sampling pumps 
A charging system should be available to charge the batteries of the air sampling 

pumps before sampling commences. 

 
Stopwatch 
The stopwatch is a very important accessory when conducting sampling to enable 

you to note the time at which the sampling equipment was issued to the worker and 

when it was brought back. The sampling time is an important part of the sampling as 

it is later used to determine the TWA exposure. 

 
Foam-lined sample transporting box 
The box in which the sampled filters are transported should be lined with sponge to 

ensure minimal dust transfer to or from the filter during transport. 

 
Transportation to and from the workplace and laboratory 
The means of transportation used from the workplace to the laboratory should be of 

such a nature that transfer of dust to or from the sampled filters is minimised. 

A personal sampling train usually consists of an air sampling pump connected to a 

sampling head (filter cassette and filter with cyclone attached) by means of flexible 

tubing. The pump is fixed onto the hip area of the worker and the sampling head is 

clipped onto the lapel of the worker to ensure that it is situated in the BZ of the 

worker, which will ensure that a representative sample is taken of the dust that the 

worker breathes in (his/her exposure) during the working shift. 

Before sampling can commence, however, the pump and its field filter should be 

calibrated in order to verify the flow rate of the pump after sampling. This should be 

done in the following way: 

• Take a prepared filter holder (with filter) for the fieldwork and attach the 

“outlet” side of the filter holder to the pump tubing; 

• Switch on the air sampling pump to allow it to stabilise; 

• Now connect a calibrated rotameter or electronic airflow calibrator to the 

“intake” side of the filter holder; 
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• Switch on the pump and note the airflow rate of the pump on the calibrated 

rotameter or electronic airflow calibrator; 

• If the pump’s airflow rate is not correct, i.e. not 2.2 l/min, adjust it to the 

required airflow rate; 

• When the pump’s airflow is correctly adjusted, switch off the pump and 

disconnect the filter holder from the calibrated rotameter or electronic airflow 

calibrator. 

After calibration has been completed the sampling train is now ready to be used for 

personal sampling. Please note that the flow rate should not be re-adjusted again 

after the flow rate has been set. The following points are very important during the 

personal sampling procedure and should be followed accordingly: 

• Make sure the sampling train is assembled correctly; in other words, the 

“outlet” of the filter holder is connected to the air sampling pump’s tubing and 

the tubing is secure at both the pump inlet and filter holder outlet; 

• The sampling head should consist of the filter holder and filter, with the 

cyclone attached to the inlet side of the filter holder; 

• The sampling train should be checked for air leaks. This can be achieved by 

starting the pump and then plugging the cyclone’s inlet. On pumps with a 

flowmeter, the airflow indicator will drop to zero and oscillate slightly if no air 

leaks are present. However, if this does not happen, check the train carefully 

for leaks and repair or replace the faulty component; 

• Now make sure that the sampling train is assembled correctly for the last 

time; 

• If everything is in place and correct, start the pump and issue it to the worker, 

attaching the sampling head to the collar/lapel of the worker’s overall (in his 

BZ). 

• Brief the worker on the purpose of the sampling; 

• Instruct the worker to wear the pump for the full shift and not to interfere with 

the instrumentation (trying to switch it off, etc.). 

• The following information is very important to note for each sample before 

sampling commences: 

– Date of the sampling; 
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– Company name; 

– Working place(s) where the air sampling is being conducted; 

– Model and serial number of the pump; 

– Filter details of the filter that is connected to the pump; 

– Sampling pump’s calibration date; 

– Name of the worker; 

– Job title and occupational code of the worker; 

– Work performed by the worker, including any actions that could 

affect the sample; 

– Airflow rate; and 

– Start time (time of initiation) of sampling. 

• Record the ambient air temperature and pressure in the sampling area; 

• At the end of the sampling period the following actions should be taken: 

– Make sure the pump is still operating before you stop the air 

sampling period; 

– Switch off the pump and record the time that you terminated the 

sampling; 

– Carefully remove the sampling train from the worker. (You can also 

first remove the sampling train from the worker and then switch off 

the pump and note the termination time.); 

– Query the worker about abnormal conditions in his daily work that 

could have influenced the sample results and record all relevant 

information; 

– Check that the sampling train still handles the pre-set flow rate in a 

clean area (maximum allowable variation of 5%); 

– Lastly, remove the sampling head from the end of the flexible tubing 

carefully. Take very special care not to turn the sampling head over 

so as to prevent the dust that collected in the cyclone’s grit pot from 

transferring onto the filter. Rather remove the grit pot first, clean it 

and then you can remove the cyclone from the filter holder, replace 

the filter holder’s bottom part and insert the inlet and outlet plugs 

into the openings on the filter holder; and 
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– Place the filter in the foam-lined transportation box with the dust 

deposit side of the filter facing upwards. 

 

The optimal situation is to obtain a sample that represents a full working shift (current 

requirement from the DMR); however, in practice a minimum sampling period of five 

hours is advised for an eight-hour shift. Lunch breaks may or may not be included in 

the sampling period, depending on the nature of the work performed where the 

sampling takes place. Sequential air samples can be collected as opposed to single 

air samples. Individual samples taken during selected periods should be 

representative of the worker’s exposure over the entire shift. During the sampling 

period regular quality control checks should be conducted to ensure that the 

equipment is operating properly. 

Area or fixed point sampling can also be conducted for silica dust exposures. These 

can be used to determine the background levels of airborne dust in the workplace of 

the sampled workers. The same equipment and calibration procedure can be used for 

area sampling as for the personal sampling. The difference for area sampling lies in 

that the sampling heads are positioned at about head height and as close as possible 

to the work location or as close as possible to major sources of airborne dust to which 

the workers in the workplace are exposed. The direction of air currents in relation to 

the task being performed should be carefully considered when locating the area 

sampler. A good description of the background airborne dust concentration should be 

obtained from the samples, so ensure that the number and positions of the samplers 

will provide this accuracy. Background sampling results are not generally compared 

to OELs. 

3.6.9. Sampling, analysis methodology and quality control 
Continuation sampling should be conducted to enable the identification of significant 

changes in trends. Data obtained from this type of sampling should also be added to 

accumulated data during statistical analysis. The personal exposure monitoring 

frequency at which samples should be taken is described in Table 14. 
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Table 14: Personal exposure monitoring frequency  
 

Category 
Minimum Sampling 

Frequency 

A 
Sample 5% of employees within a HEG on a three-monthly 
basis, with a minimum of five samples per HEG, whichever is 
the greater 

B 
Sample 5% of employees within a HEG on a six-monthly 
basis, with a minimum of five samples per HEG, whichever is 
the greater 

C 
Sample 5% of employees within a HEG on an annual basis, 
with a minimum of five samples per HEG, whichever is the 
greater 

 

Mandatory sampling frequency should be followed as stipulated in the following 

statutory report forms: 

• 21.9 (2)(a) and (b) of the MHSA Regulations 

• Regulation 9.2 (7) 

It is recommended that additional samples to those stipulated in the minimum 

sampling frequency requirements be taken in order to increase the confidence that 

the HEGs for silica dust are appropriately categorised. A sampling strategy that 

includes a monitoring schedule should be compiled for each HEG for the cycle period 

and then the records of the monitoring should be kept for three years.   

An appropriate sampling methodology for silica dust should be chosen that complies 

with internationally compatible best practice and this methodology should be 

described in the COP. A quality control programme for the above-mentioned sampling 

methodology should be developed and implemented. Guidelines for the sampling of 
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silica dust are given below (taken from Chapter 3 of the “MHSC Handbook on Mine 

Occupational Hygiene Measurements”): 

 

An accredited laboratory in terms of SABS ISO/IEC 17025 of the South African 

National Accreditation System (SANAS) should do the sample analysis. However, 

there can be an exception when the laboratory that does the sample analysis is 

participating in a laboratory proficiency testing programme to assist them in obtaining 

this accreditation, in which case latter laboratory must produce at least one 

proficiency test certificate to the client before providing a service. For respirable 

crystalline silica the chemical analysis methodologies that should be selected and 

implemented that comply with internationally compatible best practice are: 

• MDHS 101 Direct-on-filter analysis of silica using X-ray Diffraction (XRD); and 

• NIOSH 7602 Infrared analysis of silica through a potassium bromide (KBr) 

pellet. 

The laboratory should be able to provide the following documents on request: 

• Validation documents to prove that the method is suitable for use in that 

laboratory; 

• The standard reference material with the certificate of analysis which was used 

to prepare calibration standards; 

• Quality control records to verify the instrumentation before samples are tested; 

• Proficiency testing or inter-laboratory results to verify the accuracy of results 

produced from the method employed; 

• Competency and training records of the analyst performing the method; and 

• Maintenance records of the instrumentation used. 

The gravimetric weighing facility that is used need not necessarily be accredited with 

SANAS. However, since most of the analytical uncertainties arise from the weighing 

of filters, it is strongly suggested that the weighing laboratory participates in a 

proficiency testing scheme (such as WASP from the HSL) or in inter-laboratory 

testing to measure the accuracy of weighing measurements. 

 

The critical factors to consider for gravimetric weighing are: 
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• Eliminate static electricity by placing static mats beneath the electronic 

balance and the petri dish slides containing the filters or by moving the filters 

through a static ioniser prior to filter weighing (especially when using polyvinyl 

chloride (PVC) filters). No carpets allowed in the weighing room. Static 

causes fluctuations in readings from the balance; 

• Control the humidity so that it remains stable to within ± 2% of a set 

humidity. The set humidity should be in the range of 45 to 55%. The humidity 

should be stable to prevent unnecessary moisture uptake by the filters, which 

increases the filter weight (especially when using mixed cellulose ester (MCE) 

filters). High humidity causes rust or oxidation in the balances and static 

electricity increases in low humidity conditions; 

• Control the temperature in the room so that it remains stable to within ± 1°C 

of a set temperature. The set temperature should be in the range of 20 to 25 

°C. The temperature should be controlled to avoid fluctuations in the 

performance of the electronic balance. The room should have no windows, 

cold light bulbs and no electrical sources which could increase the 

temperature in the room; 

• Access to the weighing room should be such as to avoid radical changes in 

the controlled environmental conditions (i.e. double doors); 

• Ensure positive air flow in the weighing room. The room should not be 

airtight but should have fresh air flowing from the air-conditioning unit out into 

air ducts (preferably air flowing in from the floor level up to the ceiling); 

• Eliminate vibrations to the table on which the electronic balance is standing 

to prevent fluctuations in the readings obtained. Vibrations are eliminated in 

the following ways: 

– The floor of the weighing room should be solid and stable (i.e. not wood 

or prefabricated flooring); 

– Table top should be of a stable material (such as concrete or granite). 

Slices of cork can be placed in between the table top and the table 

support to assist with the elimination of vibration from the floor;  

– The table top supports should have contact with the floor only (i.e. the 

table top should not have contact with the walls and the floor of the 

room at the same time); 
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– The weighing room should be on the ground floor of a building 

(preferably) and not located near areas where there are high vehicle 

traffic, elevators/machinery or other sources of vibration; 

– The computer should not be on the same table as the balance; 

• Eliminate wind drafts to the balance caused by the air-conditioning unit, fan 

draft from the computer, people moving around or by the opening and closing 

of the door; and 

• Prevent contamination of filters by keeping clean and sampled filters in 

separate areas or rooms but under the same environmental conditions. 

Always handle filters with clean self-retaining forceps only. 

Detailed guidelines on gravimetric weighing can be found in the following documents: 

• Chapter 7 of the “MHSC Handbook on Mine Occupational Hygiene 

Measurements”;  

• The “DME Recommended Guidelines for Gravimetric Weighing”; and  

• “MDHS 14/3 General methods for sampling and gravimetric analysis of 

respirable and inhalable dust”. 

3.6.10. Reporting and recording 
Reports should be kept at the mine with records of the mine’s exposure history of 

each HEG and the reports should include reasons for deviation on the sample results. 

Examples of deviations are: 

• Controls not operating effectively; and 

• Events or factors which have influenced the results. 

Legislative reporting requirements: 

• Regulation 9.2 (7): Mandatory personal exposure reports are required to be 

submitted to the Regional Principal Inspector of Mines. 

Important notes to remember for mandatory reports: 

• Pollutant codes required for the submission of results are contained in 

regulation 22.9(2)(a) of the MHSA [occupational exposure limits for airborne 

pollutants];  

• Commodity codes are depicted in SAMRASS; and 

• Occupations and occupation codes to be used are as per the DMR 

requirements [presently SAMRASS occupations and codes]. 
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Characteristics of a good report: 

• Clearly defined purpose; 

• Report must be: 

- Clear; 

- Accurate; 

- Meaningful; and 

- Useful. 

The objectives of reporting are: 

• To identify high risk areas; 

• To control high risk areas; 

• To demonstrate compliance with regulatory requirements; and 

• For the DMR: To be able to indicate trends. 

3.6.11. Control 
The hierarchy of controls should be followed when controls are being implemented. 

Below is a flow chart indicating the hierarchy of controls (Figure 16). Control should 

be focused on the exposure of the employees and the spread of contamination. 

Elimination of the hazard 
 Often this is not feasible with regard to silica dust because it is one of the most 

common and basic components of soil, sand, granite and many other minerals. It is 

therefore not feasible to eliminate silica from the ground where mining operations 

occur. 

 Substitution 

 In mining operations it is not feasible to substitute silica dust, as it is a component of 

the ground being mined. However, it is feasible in operations such as abrasive 

blasting, where aluminium oxide polishing powders can be used instead of silica dust 

for the blasting operation. 

Isolation 
Isolation would entail closing off the source of the exposure, creating a barrier 

between the people and exposure. With blasting the workers are extracted from the 

mine area where the blast takes place to minimise their dust exposure and an entry 

period is applied before work can commence in the section after the blast. 

Engineering controls 
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Main engineering control concepts for silica dust control are containment 

(enclosures), ventilation controls (local exhaust ventilation and general dilution 

ventilation) and suppression (dry and wet). A more descriptive background on each of 

these engineering control methods follows, including general application examples. 

Documents that can be referenced for further and more comprehensive details on 

controls are: 

• NIOSH document: “Best practices for dust control in metal and non-metal 

mining”.  Information circular 9521; 

• NIOSH document: “Best practices for duct control in coal mining”. Information 

circular 9517; 

• Reports of SIM 030603: Silicosis Elimination Programme – Track B. 
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Figure 16: Hierarchy of controls 
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Dry dust suppression/control methods 
Some advantages are connected to the use of dry dust control methods, such as that 

they can be operated in cold temperatures and some of the constructions can be 

erected cost effectively by making use of old or unused mining equipment such as 

unused conveyor belts. The different dry dust control methods are discussed below. 

 

Local exhaust ventilation (LEV) systems 
These systems operate by capturing the dust at the process before it escapes by 

making use of negative pressure exhaust ventilation and then transporting the dust to 

a dust-collection filtering device via ductwork. For maximal capturing potential a 

capture device (hood, closure or chute) can be constructed at the dust source. 

Different types of collection systems are available: 

• Canister-type collector; 

• Electrostatic precipitators; 

• Fabric and wet collectors; and 

• Dry centrifugal collectors. 

An LEV system is a good dust control method at the following operations: 

• Transfer points; 

• Conveyor belts; 

• Dumping/tipping area;  

• Grinding 

• Crushing; and 

• Screening. 
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Figure 17: Illustration of a LEV system and its components. Reproduced from 
"Best practices for dust control in metal/non-metal mining information circular" 
(Colinet et al. 2010)  
 

Low velocity transport systems 
These systems have been developed to transport the dust from the LEV collection 

point to the dust collection filtering device. The transport velocities are kept below 

9.14 m/s, which is the desired velocity for capturing respirable-size particles. In this 

system the up-slopes are oriented at 45 degrees and the down-slopes at 30 degrees, 

which causes the larger particles to fall out from the airstream, slide down the slope 

and be recycled back into the process at various points. 
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Figure 18: Illustration of the design for a low velocity transport system. 
Reproduced from "Best practices for dust control in metal/non-metal mining 
information circular" (Colinet et al. 2010)  
 

Total mill ventilation system (TMVS) 
This system is designed to provide a general riddance of dust from the plant air. It 

operates on the principle of using clean outside air to sweep through a building to 

clear and remove the dust-laden air, thus lowering the respirable dust levels. The 

TMVS deals with dust liberation from minor sources throughout the process. The 

upward airflow is achieved by the placement of exhaust fans at, or near, the top of the 

structure. The size and number of fans are dependent on the initial respirable dust 

concentration and the structure’s total volume. An illustration of a TMVS is depicted in 

Figure 19. 
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Figure 19: Illustration of a TMVS. Reproduced from "Best practices for dust 
control in metal/non-metal mining information circular" (Colinet et al. 2010)  
 

Enclosed cab filtration systems (vehicle operators) 
Operators of hauling vehicles or drills are protected from dust exposures by operating 

the vehicle in an enclosed cab with a filter system. Heating, ventilation and air 

conditioning (HVAC) are built into the mobile equipment and drills, and air filtration is 

often part of the HVAC system as an engineering control for airborne dusts. It is 

suggested that intake filters with an efficiency of 95% or greater are used and that 

recirculation filters that are 95% efficient or higher are used on respirable-size dusts. 

The interior of the enclosures should be kept clean (good housekeeping) to eliminate 

inside dust sources. Doors of the enclosures should also be kept closed to minimise 

contaminated outside air entering the clean-air cabin/areas. 

 

Enclosures for dumping/tipping/loading operations 
Enclosures around dumping/tipping/loading areas can be rigid or movable (curtains) 

and should be custom designed to accommodate the vehicles that are used in the 

area. Walls can be constructed to form an enclosure around a certain area and 

staging curtains can be erected within the enclosure to break the natural tendency for 

dust to billow out when a large volume of product is dumped over a short time period. 
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Panels of flexible plastic/conveyor belt stripping can also be erected on the dumping 

side of the enclosure for the same reason. 

 

Figure 20: Illustration of staging curtains used at a tipping/dumping operation 
to prevent dust from billowing out of an enclosure. Reproduced from "Best 
practices for dust control in metal/non-metal mining information circular" 
(Colinet et al. 2010)  
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Figure 21: Illustration of plastic stripping at dumb side of enclosure to prevent 
dust from billowing out. Reproduced from "Best practice for dust control in 
metal/non-metal mining information circular" (Colinet et al. 2010)  

 

Enclosures for transfer points 
Enclosures at transfer points should be constructed according to the design and/or 

need of the specific site. Different options available are discussed below. 

 

Transfer chutes 

A transfer chute is constructed around the transfer point to capture the dust at the 

transfer before it is liberated into the air. The chute can be constructed quite 

inexpensively by making use of old and/or unused mining materials, such as old 

conveyor belts. A combination of an LEV system and water sprays can also be 

used in the chute to create a multi-functional system that wets the ore, and 

captures and filters the dust from the air, thus suppressing more dust effectively. 

It should be noted that a combination of water sprays and an LEV system may 

not be feasible in some mining operations due to the nature of the ore or 

materials used. 

Uses: 

• Transfer points 
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• Crushing and grinding feed and discharge points 

 
Figure 22: Illustration of a transfer chute connected to a LED system. 
Reproduced from "Best practices for dust control in metal/non-metal mining 
information circular" (Colinet et al. 2010) 

 

Head enclosures 

Head enclosures prevent dust from being liberated into the air and when they are 

designed with a strip curtain the air induction into the enclosure is minimised. A 

head enclosure can also be designed with skirt boards that position ore onto the 

centre of the belt, minimising spillage. Head enclosures can also be constructed 

inexpensively with unused mining materials, such as old conveyor belts. Water 

sprays and an LEV system can also be used in the enclosure to wet the ore and 

capture and filter dust from the air, thus suppressing more dust effectively; 

however, a combination of water sprays and an LEV system may not be feasible 

in some mining operations due to the nature of the ore or materials used. Head 

enclosures are usually installed at the head of the conveyor belt. 

 

Side shields 

Side shields enhance effective belt loading by containing fine particles and 

minimising the liberation of dust. 

Uses: 

• Belt transfer points 

• Conveyor belts 
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Full enclosures for conveyor belts 

Full enclosures can be constructed around conveyor belts to prevent dust from 

being liberated into the air and can be constructed inexpensively with unused 

mining materials, such as old conveyor belts. The size of the enclosure is a 

critical factor and the enclosure should be designed to enclose the conveyor 

properly. Water sprays and an LEV system can also be used in the enclosure to 

wet the ore and capture and filter dust from the air, thus suppressing more dust 

effectively; however, a combination of water sprays and an LEV system may not 

be feasible in some mining operations due to the nature of the ore or materials 

used. 

 

Partial enclosures for conveyor belts 

An inclined skirting design (angled at 30 degrees from vertical) can be used for a 

partial enclosure. A partial enclosure reduces the amount of dust generated, does 

not wear easily and has a double effect in that it also helps to keep the material 

on the belt. 

 

Dust curtains 

Dust curtains can also be installed at the transfer point and this can be done cost 

effectively by making use of old/unused mining equipment such as old conveyor 

belts. 

 
Wet suppression methods 
Wet dust suppression is probably the most often used dust control method and has 

two focus points: preventing dust liberation by spraying the ore and knocking down 

the dust cloud causing dust particles to fall out of the air by having the droplets attach 

themselves to the dust particles. A combination of both methods is usually effective. 

Wet suppression can also include the use of surfactants that are added to the water 

used in the spray/wet suppression systems. Considerations and guidelines for 

consideration with a wet suppression system are as follows: 

• The effectiveness of water spray application is dependent on nozzle type, 

droplet size, spray pressure, spray pattern, spray angle, spray volume, spray 

droplet velocity, and spray droplet distribution.  
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• Each ore type and application point is a unique situation and needs to be 

evaluated separately to achieve the optimal design.  

• Water evaporates and needs to be reapplied at various points throughout the 

process to remain effective.  

• Water freezes and this limits its use during certain times of the year and in 

certain climates.  

• Ores that have higher concentration of clay or shale tend to cause screens to 

bind and chutes to clog when making use of wet suppression, even at low 

moisture percentages.  

• Over application (volume of moisture) is a problem in all operations and can 

impact on the equipment as well as the total process. It is recommended that 

the wet suppression system not exceed 0.5% moisture application (3.79 litres 

per ton of ore).  

• The suppression system should be automated so that sprays are only used 

during times of production when ore is actually being processed. For dust 

knockdown, a delay timer may be incorporated into some applications to 

allow the suppression system to operate for a short time period after a dust-

producing event. 

The droplet size of the sprays is very important. When wetting the ore to keep dust 

from becoming airborne, droplet sizes of above 100 microns should be used, and 

when the goal is to knock down existing dust in the air, the water droplets should be 

in size ranges similar to the dust particles (ten to 50 microns). Uniformity of wetting is 

also very important and the best dust reductions can be achieved by spraying the ore 

with water and then mechanically mixing the ore and water together to achieve a 

uniformity of wetting. If this is not done, the top layer of the ore will be wet, but as 

soon as operations such as tipping start the dry dust underneath the surface will 

liberate high dust concentrations. 

Spray nozzles that can be used and their characteristics are described below with a 

graphic illustration in Figure 23. 

 

Full-cone 

Solid cone-shaped spray pattern with a round impact area. Provides high velocity 

over a distance. Produces medium- to large droplet sizes over a wide range of 
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pressures and flows. Used when sprays need to be located further away from the 

source. 

 
Hollow-cone 
Circular outer ring spray pattern in three designs: whirlchamber, deflector and spiral 

sprays. Small- to medium droplet sizes are produced. 

 

Flat-fan 

Produced in three designs: tapered-, even- and deflected-type sprays. Small- to 

medium droplet sizes are produced over a wide range of flows and spray angles. 

Normally used in narrow, enclosed spaces. 

 

Air atomising 

Two different designs (hydraulic and air-assisted) produce different spray patterns.  

Hydraulic nozzles produce fine mist droplet sizes and have low volume capacities. 

Air-assisted nozzles produce the smallest droplets of all the sprays, but are the most 

expensive owing to their need for compressed air. Both types are the most effective 

when located close to the source. 
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Figure 23: Different spray nozzles and their characteristic spray patterns. 
Reproduced from "Best practices for dust control in metal/non-metal mining 
information circular" (Colinet et al. 2010)  

 

The use of surfactants is another wet dust suppression method commonly used. 

Surfactants cause dust control by lowering the surface tension of the water, in turn 

increasing the water’s ability to produce finer and a greater number of water droplets, 

consequently increasing the rate at which the droplets wet the dust particles. Less 

water is used with this method than with a straight water application. Maintenance of 

the spray systems when using surfactants is a very important factor as the spray 
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nozzles can become clogged with sediment or debris and then renders the spraying 

system ineffective. 

 

Surface and underground operations where wet suppression systems can be 

effective: 

• Coal cutting operations (CM cutting or longwall shearer cutting); 

• Primary dumping (tipping); 

• Crushing and grinding (a combination of wet suppression and an LEV system 

is most effective); 

• Conveying (can be used along the conveyor belts); 

• Transfer points (Includes transfer of ore through chute onto conveyor belt); 

• Intake airways; and 

• Shafts. 

 
 

Figure 24: Spray system at a tipping area 
 

Dust control methods for drilling operations 
Two basic dust control methods are used during drilling operations; namely, dry dust 

collection and wet suppression and these differ from the above-mentioned methods. 
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These suppression methods are incorporated into the drills themselves and are 

aimed at the point where the drilling is taking place (controlling the dust at the 

source). 

 

Dry dust collection systems 

This dust control method is illustrated in Figure 25. To construct an enclosure around 

the area where the drill stem enters the ground, you can hang a rubber or cloth 

shroud from the underside of the drill deck. Duct the enclosure to a dust collector that 

has a fan on the clean-air side, which creates a negative pressure inside the 

enclosure, capturing the dust as it exits the drilling hole. A circular shroud is 

recommended as it performs a better seal with the ground and has no corner seams 

that can cause leaks. The proper maintenance of the seal is crucial. An advantage of 

this system is that it can be operated in freezing temperatures. 

 

Dust emissions with dry collection control in place are mostly caused by drill deck 

shroud leakage; drill stem bushing leakage; and/or dust-collector dump discharge. 

Figure 25: Illustration of a typical dry dust collection system for surface drilling. 
Reproduced from "Best practices for dust control in metal/non-metal mining 
information circular" (Colinet et al. 2010)  
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Wet suppression system 
Water from a water tank mounted on the drill is pumped into the bailing airflow that 

travels down the drill stem; the water droplets in the bailing air trap the dust particles 

as they travel back up the annular space of the drilled hole, thus controlling dust as 

the air bails the cuttings from the hole. Operational problems could occur in cold 

climates because the water can freeze. 

 

Dust control methods for haul roads and intake airway road surfaces 
Dust liberation on haul roads is generally caused by dust that is kicked up from the 

roadway surface when the load/haul vehicles drive on these roads. General dust 

control methods on the haul roads include: compacting the surface as much as 

possible, reducing the speed of the haul vehicles when hauling the ore, and reducing 

spillage by lowering the amount of ore loaded onto the vehicles or watering down the 

spillage at regular intervals. Haulage dust control, however, is more complex than 

merely wetting the roadway surface at regular intervals because, depending on the 

situation at hand. The following headings describe other more specific methods for 

dust control on haul roads. 

Dust control methods for underground intake airways and road surfaces mainly entail 

the application of water, with or without a chemical surfactant added.  This can be 

done by means of watering down the roadway’s surface or by installing spray 

systems at certain positions alongside the intake airway.  Lowering and/or controlling 

the speed at which vehicles operate on the roads can also be an effective dust control 

method in this area. 

 

 

Application of water 
This method is commonly used and has the principle of increased application with 

increased dust suppression as a result. Plain water application can also be used 

where spillage on the haulage roads cannot be controlled, by frequently watering the 

roadway to keep the spillage moistened. 

 

Application of salts 
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The application of salts increases roadway surface moisture by extracting moisture 

from the atmosphere. Hygroscopic salts/compounds, calcium chloride, magnesium 

chloride, hydrated lime, sodium silicates etc. are commonly used for this application. 

Chlorides are the most commonly used products for haul road dust control and the 

highest efficiency measured has been for calcium chloride. The effectiveness of 

chlorides is enhanced by good roadway preparation, i.e. a good crown and drainage 

at the shoulder. It is also helpful to loosen 25 to 50 mm of the existing road surface, 

which allows the chloride to penetrate evenly into the gravel. To enhance dust control 

efficiency the roadway surface should not be compacted before application of the 

chlorides. 

 

Application of surfactants 

Surfactants decrease the surface tension of water, allowing available moisture to wet 

more particles per unit volume of water. Soaps and detergents are commonly used 

for this application. 

 

Application of soil cements 

Soil cements are compounds that are mixed with the native soils to form a new 

surface. Calcium or ammonium lignon sulphonate, portland cement etc. are 

commonly used for this application. Soil cements form a new roadway surface and 

form coherent surface layers that seal the road surface, thereby reducing the quantity 

of dust generated. 

 

Application of bitumers 

Bitumers form coherent surface layers that seal the road surface, thereby reducing 

the quantity of dust generated. Bitumers are compounds derived from coal or 

petroleum. Coherex peneprine, asphalt, oils, etc. are commonly used for this 

application.  

 

Application of films (polymers) 

Latexes, acrylics, vinyls, fabrics, etc. are polymers that are commonly used for this 

application. These polymers form coherent surface layers that seal the road surface, 

thereby reducing the quantity of dust generated. 
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Application of chemicals and dust suppressants 

The use of chemicals and dust suppressants can be more cost effective than 

watering only, under the same conditions, as the water moisture is retained for longer 

periods. Salts and lignons are primarily used for this application. Chemicals and dust 

suppressants are usually applied with infrequent watering, causing newly spilled 

material to go for long periods before being moistened; therefore, the method is not 

recommended where spillage cannot be controlled. 

Additional dust control methods for conveyor belts 
Belt scrapers can also be installed along the belt at different locations to reduce the 

amount of carryback on the belt after the ore has been discharged. 

Washing the belt reduces the liberation of respirable-size particles and this method is 

cost effective when it is combined with belt scrapers. 

Effective belt loading is one of the most important aspects of reducing the liberation of 

dust on conveyor belts. By effectively loading the ore onto the belt the amount of dust 

liberated during this action is minimised. This can be achieved by stabilising the belt 

sag and vibration during loading, by installing adequately spaced impact idlers at the 

tipping or dumping point that absorb the force of impact. Side shields can also be 

constructed around the conveyor belts to reduce dust liberation by containing the dust 

and preventing dust from falling off the belts. 

 
General actions for dust control at transfer points 
At transfer points care should be taken not to have sudden changes in ore movement 

direction, as this may cause loads of dust to be liberated into the air. The fall height 

from one conveyor belt to the next at the transfer point should be minimised and the 

use of rock ladders, telescopic chutes, spiral chutes and bin-lowering chutes are 

advised at these points.  

 

Administrative controls 
Administrative controls for silica dust could include: 

• Good housekeeping 

• Increased safety awareness signage 

• Restricted time of exposure 
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• Rotation of staff away from dusty areas 

• Training (in silica exposure health effects etc.) 

• Performance of risk assessments 

 

Personal protective equipment (PPE) 
 The use of PPE should be held off as a “last resort” option to provide protection of the 

workers if all above-mentioned controls have failed to be successful. PPE can also be 

used as a temporary (short-term) control measure until other alternative controls are 

installed and is suitable for all silica dust emergency applications. A combination of 

PPE with the other mentioned controls would provide effective control to the risks 

silica dust poses in the workplace and for the workers that work in the workplace. The 

reason that PPE is not a preferred control method is because in itself it does not 

lower workplace dust levels, but only provides protection to the worker that uses it. 

 

For silica dust the appropriate PPE is the respirator. The correct use of respiratory 

protection should be encouraged. In the “NIOSH Pocket Guide to Chemical Hazards” 

recommendations are made for the use of respirators when exposed to respirable 

crystalline silica. The specifications of respirator selection with regard to exposure to 

silica dust are included in Table 15 below and the respirator types and their 

descriptions are explained in Table 16. 

 

Two basic principles with regards to the effectiveness of respirators are that it must 

form a good, tight seal with the face (no beards and moustaches) and the wearer 

should go for an annual fit test to test that the respirator is still effective to protect the 

worker.  Also, if a worker gains or loses weight it is possible that the respirator will not 

be effective anymore and therefore it is very important in this case that the manager 

is informed and the worker is re-fitted with a suitable respirator to provide adequate 

protection. 

 

Table 15: Respirator selection when exposed to respirable crystalline silica 
dust  

Exposure Respirator Recommendation 

0.5 mg/m3 95 XQ 
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1.25 mg/m3 PaprHie/Sa:Cf 

2.5 mg/m3 100F/Papr THie 

25 mg/m3 Sa:Pd,Pp 

Emergency ScbaF:Pd,Pp/SaF:Pd,Pp:AScba 

Escape 100F/ScbaE 
*Table taken from “NIOSH Pocket Guide to Chemical Hazards”, Table 3, p xx-xxiv. 

 
Table 16: Symbols, code components and codes used for respirator selection  
 

Symbol/Code 
components/Codes Description 

95XQ Any particulate respirator equipped with an N95, R95 or P95 filter (including 
N95, R95 and P95 filtering face pieces), except quarter-mask respirators. 
The following filters may also be used: N99, R99, P100, N100, R100, P100. 

100F Any air-purifying, full-face piece with an N100, R100 or P100 filter 

PaprHie Any powered air-purifying respirator with a high-efficiency particulate filter 

PaprTHie Any powered air-purifying respirator with a tight-fitting face piece and a high-
efficiency particulate filter 

Sa:Cf Any supplied-air respirator operator in a continuous-flow mode 

Sa:Pd,Pp Any supplied-air respirator operated in a pressure-demand or other positive-
pressure mode 

SaF:Pd,Pp:AScba Any supplied-air respirator that has a full-face piece and is operated in a 
pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained breathing apparatus operated in pressure-demand or 
other positive-pressure mode 

ScbaE Any appropriate escape-type, self-contained breathing apparatus 

ScbaF:Pd,Pp Any self-contained breathing apparatus that has a full-face piece and is 
operated in a pressure-demand or other positive-pressure mode 

*Table taken from “NIOSH Pocket Guide to Chemical Hazards”, Table 3, p xx-xxiv. 

3.6.12. Linking to medical surveillance programme 
There should be a system in place in the COP for the link between the occupational 

hygiene measurements and the medical surveillance records of all employees to 

enable tracking of trends and exposures. 
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3.6.13. Training 
A training programme should be in place on the mine in terms of silica dust sampling 

for the following aspects: 

• Storage and maintenance of sampling equipment by issuing personnel; 

• Issuing of sampling equipment; 

• Wearers of sampling equipment; 

• Handling of sampling equipment; 

• Transportation of sampling equipment; and  

• Verification of pre- and post-calibration of sampling trains. 

 

Adequate health and safety training should also be provided. One of the four pillars of 

preventive action for the elimination of Silicosis is that the focus has to be on 

knowledge development, management and dissemination systems and tools, 

including awareness raising, training and education at all levels. The key to the 

commitment lies in the education and training of employers and workers both in work 

places and in civil society on the risks associated with silica dust exposure.   

 

To elevate the workforce’s knowledge and awareness of silica dust and the risks 

associated with exposure to this hazard, awareness training should include at least 

the following information and background: 

• Signs and symptoms commonly associated with chronic exposure to silica; 

• Hazards associated with silica; 

• Potential adverse health effects of overexposure; 

• Proper hygiene practices; 

• Good housekeeping practices; 

• Precautions for safe use of silica dust; 

• Facility operations where silica is used (with particular focus on information 

specific to workstation or job of individual workers); 

• Proper care and limitations of respirators; and 

• Habits that increase health risks to employees exposed to silica dust. 

Extensive training information and materials that are suggested can be found on: 

SIM 030603 Silicosis prevention information resource DVDs 
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•  

3.6.14. Implementation plan 
Provision should be made for the implementation of the COP in terms of: 

• Organisational structure; 

• Responsibilities of functionaries; 

• Programmes; and 

• Schedules. 

Measures should also be in place to enable the monitoring of the COP and to ensure 

compliance with the COP. The process for COP and related documents’ availability at 

the mine for examination by any affected person should be described in detail in the 

implementation plan. A copy of the COP should be handed to a registered trade union 

with members at the mine or a health and safety representative on the mine (where 

there is no union) or an employee representing the employees on the mine (where 

there is no health and safety representative). A register should be kept of whom the 

copy was delivered to in order to be able to facilitate updating of the copies. All 

employees should be familiar with the sections of the COP that are relevant to them 

and their respective areas of responsibility. 
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CHAPTER 4 

4. Conclusions and Recommendations 

4.1. Conclusion 
The current project achieved the set objectives by revising the research data 

collection tools used in the SIM060601 project, into user-friendly and practical 

audit/performance tools that are relevant to the current legislation and accessible for 

regulators as well as for operations in the mining industry from varied commodities 

and sizes of mines. 

 

The noise audit protocol was converted firstly into the 100 question Noise Hawk and 

piloted at six regional MHSI offices and 18 mining companies. The purpose of the 

piloting was to receive comments and suggestions on the user-friendliness and 

accessibility of the tool. The outcome of the piloting phase was the realisation that low 

levels of integration exist between occupational health and occupational hygiene exist 

both in the MHSI regional management of NIHL prevention and at mining operations 

of all sizes. Furthermore the piloting phase highlighted the fact that the current 

legislation for the mandatory development of a COP for noise, fails to prevent NIHL 

by permitting optional implementation of the Annexes to the Guidelines to the 

development of a COP for noise. In so doing the only enforceable aspects of NIHL 

prevention by the legislators is that of a COP and of a great deal of attention to 

measurement of noise but insufficient attention to the analysis of audiograms and the 

individualisation of the hearing conservation programmes at mines. 

The results from the piloting phase were used to further revise the audit/performance 

NIHL prevention tool into the final version of the NoiseCAT which was the 111 

question checklist that can be used in a hard copy or Excel workbook format. User 

guidelines for the NoiseCAT were drafted for both MHSI inspectors and mine 

operations.  

Based on the needs expressed by participants during the piloting phase and best 

practice knowledge, training materials were drafted that address the identified skills 

development needs at the mines and regional offices of the MHSI. 
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The dust audit protocol from the SIM060601 project was also revised and converted 

into the 100 question Dust Hawk and piloted at the MHSI regions and mines.  

The outcome of the piloting phase also highlighted the fact that the current legislation 

on airborne pollutants is not very specific for Silicosis prevention and that in general 

the Guidelines for the development of a mandatory COP for airborne pollutants 

addresses occupational hygiene matters about measurement of the hazard but very 

little attention is given to prevention methods or the occupational health aspects of 

Silicosis prevention. The same lack of integration between occupational health and 

occupational hygiene aspects was encountered in the Silicosis prevention as in NIHL 

prevention.   

The results from the piloting phase were also used to adapt the Silicosis prevention 

audit/performance tool into the final version of the DustCAT which was also the 111 

question checklist that can be used in a hard copy or Excel workbook format. User 

guidelines for the DustCAT were drafted for both MHSI inspectors and mine 

operations. Based on the findings and the needs expressed by participants during the 

piloting phase, training materials were drafted that addressed the identified skills 

development at the mines and regional offices of the MHSI. 

If the NoiseCAT and DustCAT and the training materials are used effectively, and the 

results are constantly monitored it would be possible to improve occupational hygiene 

and occupational health performance and progress towards milestones in the mining 

industry. In order for that to be achieved the following recommendations are made by 

the research team. 

4.2. Recommendations 
In summary, the recommendations from the current project are aimed at ensuring 

that, in both the MHSI and in the mining industry in general, the effective use of the 

audit/performance tools results in a transfer of research to practice and that improved 

NIHL and Silicosis prevention practices become part of the culture in the mining 

industry. To achieve this goal the following is recommended: 

1. Prior to roll out of use in the regions, pilot the NIHL and Silicosis prevention 

audit/performance tools at one regional MHSI in order to ensure quality control 

of the tools, to determine the types of controls that need to be in place for 

efficient implementation and standardised use and to provide information about 
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how to manage the segregation of sections of the NIHL and the Silicosis 

prevention tool. 

2. On completion of the pilot phase, revise the guidance notes and training 

materials where necessary to include new information from the outcome of the 

piloting. 

3. Following recommendations one and two and in line with the proposal conduct 

two regionally based workshops for delegates from both the MHSI and mining 

practitioners based on the guidance notes and the training materials developed 

by the current project. to ensure   

The scope of the current project does not include an implementation/piloting phase 

for the audit/performance tools. However, based on the findings and the opportunity 

provided by the fact that the project is nearing completion ahead of schedule, it is 

recommended that prior to the role out of use of the NIHL and Silicosis prevention 

audit/performance tools, that SIMRAC consider additional financial support for the 

piloting of the use in SAMSHA of the tools.  

A piloting phase should aim to implement the NoiseCAT and DustCAT in one or two 

MHSI regions. The audit tools should be incorporated into the SAMSHA system in 

such a way that the audit tools are available online using the 3G cards and laptops 

provided to MHSI inspectors, while the inspectors are at the mines. The audit tools 

can be completed in real-time and save capturing time and risks of errors during 

recapture. The process will then afford the industry the opportunity to identify any 

problems and correct them before the system is rolled out to the MHSI regional 

offices throughout the country. The pilot project would also highlight the need for 

stratifying the use of the audit tools for different commodities and different sizes of 

mines e.g. no need to use Silicosis tool in copper and titanium mines; consultants at 

smaller mines require more support than larger mines. The piloting would also 

provide information for managing the current segregation of sections of the NIHL 

audit tool.  It is envisaged that the proposed piloting would require a three month 

period with two to three team members and cost approximately R250 000.00. 

The goal of the current project is the regular use of the NoiseCAT and DustCAT by 

MHSI inspectors as the basis for the audits conducted at the mines. Another goal of 

the project is for mines to use the audit tools to prepare for audits from the MHSI and 

to ensure that their system strives for best practice at all times. Once this goal is 
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achieved the results of the audits will begin to provide a database of compliance 

records. The database should be regularly analysed to measure the compliance of 

mines in the industry and to identify the gaps in the Occupational Hygiene practice in 

the industry.  

 

It is recommended that the potential of including noise and dust exposure data from 

mines in the SAMSHA system and as part of the audit process be investigated since 

the collection of noise and dust exposure data from mines as per the required 

legislation is an ongoing challenge to the MHSI. Also the noise and dust exposure 

databases begun during the SIM060601 should be considered for inclusion and 

updating in the same way. Another recommendation is that a facility be developed for 

the COPs from mines, which are required to be submitted on drafting and on revision, 

to be uploaded electronically into SAMSHA. This would facilitate improved document 

storage, ease of submission and therefore increased submission and improved 

planning for resource use by the MSHI as the mines who have not submitted COPs 

can be targeted for inspections.   

One of the areas of need identified during the MHSI survey was the need for easy 

access to DMR guidelines and legislation by the MHSI inspectors. The SAMSHA 

system has a section for inclusion of documents and it is recommended that the 

required documents be made available during the implementation phase of the audit 

tools. 

A further recommendation from the current project is that the training materials be 

implemented at awareness-training sessions at held at regular intervals and on wide 

scale across the industry in order to continually contribute to the skills and knowledge 

of occupational practitioners in the mining industry.   

The current project recommends that the two theoretical issues identified in this study 

as potential barriers to progress towards the milestones and the goal of NIHL and 

Silicosis prevention, be addressed by the industry through consultation. The two 

issues are firstly, the problem of integration of occupational hygiene and occupational 

health matters. 

This issue was highlighted in the surveys with Occupational Hygiene practitioners and 

Occupational Hygiene inspectors. The matter of who conducts the audiometry quality 
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control audit and the investigation of the hearing thresholds. These two aspects are 

essential for best practice hearing conservation, but they are not areas usually 

attended to by occupational hygienists rather they may fall under the occupational 

health inspectors or OMPs. Therefore the auditing of the prevention of NIHL currently 

falls within the scope of two departments at a mine and at a MHSI regional office. The 

urgent need to investigate and find solutions to the integrated management of 

prevention of occupational diseases is evident. 

The second issue is the fact that the “Guideline for the compilation of a mandatory 

Code of Practice (COP) for an occupational health programme on personal exposure 

to airborne pollutants” in the old and in the revised format predominantly addresses 

measurement of the hazard but places very little emphasis on prevention strategies. It 

is the opinion of the research team that this lack of emphasis on prevention is evident 

throughout the industry and must therefore be addressed to find solutions. 

The final recommendation from this project is that further standardised 

audit/performance tools be developed for the occupational health sections of MHSI 

and mines to facilitate further improvement of health issues in the mining industry.  

Finally, as per the proposal the research team will conduct two regionally based 

workshops for delegates from both the MHSI and mining practitioners based on the 

guidance notes and the training materials developed by the current project. Possible 

venues for the workshops are the Northern Cape and Mpumalanga where the 

majority of mines are small to medium and holding workshops in these regions will 

address the need for capacity building and development in the areas most needed. 
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Appendices 

Appendix A Noise Hawk 
 
SIM 10-06-01 
 
Noise-Induced hearing loss and silicosis prevention audit tools for use in all 
commodities in the South African mining industry 

 
Draft Noise-induced hearing loss prevention audit tool 
 
The audit tool has been named Noise Hawk as a shortened title. 
The Noise Hawk is in a spreadsheet format but for reporting purposes here is 
presented in a document. The spreadsheet allows for automatic scoring of 
compliance with best practice methods.  
The questions have been weighted according to the importance of the section of the 
audit process.  
The score for each section will be expressed as a percentage. 
 
SUMMARY 

 
  

NOISE HAWK Number of Questions Weighting
1 Code of Practice 2 5
2 Hearing Conservation Programme 5 5
3 Risk Assessment 15 5
4 Instrumentation 11 5
5 Area noise measurment 10 5
6 Personal exposure sampling 19 10
7 Employee training 4 10
8 Noise control engineering 5 5
9 Hearing Protection Devices 9 10
10 Hearing levels assessment and analysis 20 40

100 100
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1. CODE OF PRACTICE 

 
 
2. HEARING CONSERVATION PROGRAMME 

 

1. Code of Practice Yes No Comment
Question Number Question

1 Has a Code of Practice(COP) been drawn up for each business unit?

2
Does the (COP) comply with the DMR "Mandatory Code of Practice for an Occupational
Hygiene Programme for Noise"?

Total

Score

2. Hearing Conservation Programme Yes No Comment

Question Number Question

1 Is there a dedicated person who effectively manages the HCP?

2 Is an HCP implemented where noise levels are above 85 dBA?

3

Does the HCP include the use of engineering-based strategies to eliminate or reduce noise at
source, administrative controls to limit employees' exposure administrative controls to limit
employees' exposure, hearing protection devices, training, personal exposure monitoring
programme and noise measurements for purposes of risk assessment?

4

Is the HCP reviewed either every two years or if the previous risk assessment is no longer
valid or f control measures are no longer effective or if new technology allows for more
effective control measures?

5 Are noise measurements used as a means of quality control and equipment monitoring?
Score
Total
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3. RISK ASSESSMENT 

 
 
  
 
 
  

3.Risk Assessment Yes No Comment

Question 
Number Question

1
Were all sources of noise, noisy areas and noisy activities identified and recorded during
the risk assessment?

2
Was personal exposure measurements taken for the purposes of the risk assessment
which included consideration of the duration exposure?

3 Were area-noise measurements taken for the purposes of the risk assessment?

4
Was the number of employees exposed to the various noise sources considered during
the risk assessment?

5 Was prioritisation of noisy activities and machinery done during the risk assessment?

6
Was an evaluation of the requirements for noise reduction and their feasibility considered
during the risk assessment?

7
Was the effectiveness of control measures considered during the risk assessment using
pre- and post measurements?

8
Was an evaluation of the appropriateness/suitability of PPE considered during the risk
assessment and, where indicated, was more suitable PPE identified?

9
Did the risk assessment consider extreme personal exposure and unfavourable
audiometric results or trends?

10 Were staff input and work-study findings considered during the risk assessment?
11 Are risk assessments done every two years?
12 Are re-assessments of risk conducted after changes in the workplace?

13
Are re-assessments of risk conducted after installation/commissioning of new/refurbished
plant or machinery or major overhaul or repair?

14

Are re-assessments of risk conducted after the implementation of measures to reduce
noise or limit its transmission such as the addition/removal of walls, partitions, barriers or
reflective/absorbent surfaces?

15
Are periodic re-assessments of employees' noise exposures and machinery, areas and
activities ongoing?

Total
Score
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4. INSTRUMENTATION 

 
 
5. AREA NOISE MEASUREMENT 

 
 
 
 
  

4. Instrumentation Yes No Comment

Question 
Number Question

1 Are Type 1 instruments used for engineering control measurements?

2
Are Type 2 instruments used for routine assessments or monitoring of employee noise
exposure?

3
Is the condition of microphone cables and batteries checked before dosimeters are
issued?

4 Are dosimeters set to a criterion level/exposure limit of 85 dBA?
5 Are dosimeters set to a threshold/lower limit of 80 dBA?
6 Are dosimeters set to an energy exchange or doubling rate of 3 dB?
7 Do Type 1 instruments have a precision of ±0,7 dB?
8 Do Type 2 instruments have a precision of ±1 dB?

9
Are sound meters calibrated every two yearsby a certified laboratory that complies with
SABS 0259:1990?

10 Are instruments calibrated before and after measurements?

11
Are results discarded when pre- and post- measurement calibrations differ by more than
1 dB?

Total
Score

5.Area noise measurement Yes No Comment

Question 
Number Question

1
Is the 8-hour A-weighed averages equivalent continuous rating used to determine employees’ noise
exposure?

2 Is noise dose determined in accordance with the 85 dBA criterion level/exposure limit and ?

3
Is Slow response used when measuring continuous steady noise, Fast response when measuring
fluctuating or variable noise, and Impulse response used when measuring impulsive noise ?

4
During area/source monitoring is the Sound Level Meter microphone positioned 1,5 m above floor
level and more than 1,2 m from reflecting surfaces?

5
For standing persons, is the SLM microphone positioned 1,5 m above floor level, as close as
possible to the employee’s ear and 0,1 m from the more-exposed ear?

6
Are employee positions relative to noise sources considered when determining where to position the
SLM microphone?

7
Are noise sources measured from all sides and with clear noise transmission paths during area
sampling?

8

If background and measured noise levels differ by between 1 and 9 dBA, is the measured level
reduced to eliminate the effect of background noise, and if levels differ by 10 dBA or more they are
disregarded?

9 Is frequency analysis used for engineering control monitoring purposes?

10
When sampling, is a sketch used to indicate the location of noise sources, distance between
sources, and the position of reflecting surfaces?

Total
Score
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6. PERSONAL EXPOSURE SAMPLING 

 
  

6. Personal exposure sampling  Yes No Comment

Question 
Number Question

1

Is HEG classification done in accordance with DME guideline and revised if the
90th percentile requirement is not met and are HEGs sub-divided when the results of
personal exposure monitoring vary from the mean for the HEG by more than 10 dBA?

2
Is the frequency of sampling for HEGs in accordance with exposure category (A, B or
C)?

3 Are HEGs clearly demarcated on a sketch that includes sampling areas and activities?

4
Is a personal exposure monitoring schedule available that is conducted randomly for
job categories and according to an annual cycle?

5
Are the results of personal noise exposure monitoring linked with employee medical
surveillance (audiometry) records?

6

Are employees thoroughly briefed regarding the exposure sampling and results, the
care of the dosimeter and that spoken communication cannot be recorded during
sampling nor will the results influence compensation claims?

7 Are dosimeters positioned to minimise interference with employees’ normal duties?
8 Is the option for an employee to decline to wear a dosimeter available?

9
Are employees instructed not to don any garment that will obstruct the dosimeter’s
microphone nor to remove dosimeters themselves?

10 Are employees informed of their results at the end of the shift?
11 Are dosimeters given a warm-up period to stabilise before they are issued?

12
Are instrument serial numbers, employees’ names, occupation, workplaces, and the
time of activating dosimeters recorded as dosimeters are issued?

13
Are dosimeters examined for damage when they are returned by employees at the
end of the shift?

14
Are employee/supervisor comments regarding workplace noise level recorded when
recovering dosimeters?

15
Are sampling results recorded manually or downloaded to computer after dosimeters
are returned at the end of the shift?

16
Is each employee sampled at least once every two years or, if not, are all
occupations/activities sampled on an ongoing basis?

17 Are more samples taken for occupations with higher exposure levels?

18
Are the results of personal exposure monitoring reported and regularly reviewed by
management?

19
Are the records of noise measurements maintained and made available to authorities
on request?

Total
Score
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7. EMPLOYEE TRAINING 

 
 
8. NOISE CONTROL ENGINEERING 
 

 
 
  

7.Employee training Yes No Comment

Question 
Number Question

1

Does training for exposed employees include the nature, causes, recognition of dangerous
noise, consequences of NIHL,benefits of HPDs and their effective use, the correct use and
care of HPDs,  ?

2
Is training for exposed employees presented in an appropriate language and make use of
appropriate visual aids?

3
Are personnel involved in formulating risk management systems for noise competent in the
design of hazard identification, risk assessment and risk management systems?

4

If HTL increases at any frequency by more than 10 dB at any frequency relative to the
baseline, are the findings explained to the employee concerned and is the employee
referred for re-training, is the suitability of HPD re-assessed and are the findings recorded
in the employee's records?

Total
Score

8.Noise control engineering Yes No Comment

Question 
Number Question

1 Have engineering control measures been put in place where noise levels exceed the OEL?

2

Are engineering controls based on treatment of the source and the transmission pathway
including alternative methods or processes, modification of existing machinery, isolation of
major noise sources,measures to reduce or limit vibration, impact noise, fluid turbulence,fan
noise, exhaust noise,reflected noise, the use of enclosures for noisy equipment, barriers to
reduce or limit transmission of noise, attenuation with distance?

3

Does the NCE programme include the assessment of control measures in terms of
implementation cost and likely impacts on equipment performance, maintenance needs and
productivity and likely benefits, including reductions in employee exposure, NIHL risk and
compensation claims?

4
Does the NCE programme include reduction targets for significant noise sources, operations
and workplaces?

5
Does the NCE programme include the recording of pre- and post-implementation noise
measurements to evaluate control measures?

Total
Score
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9. HEARING PROTECTION DEVICES 
 

 
 
 
 
 

9.Hearing Protection Devices Yes No Comment

Question 
Number Question

1
Do HPDs comply with requirements of SABS 1451 Part 1 or 2 and
provided free of charge?

2

Are HPD selection assessments done upon recruitment, during periodic
medical examinations, as part of the HPD compliance programme and
when changes occur?

3

Is the selection of HPDs done by a competent person taking into account
individual’s needs, the nature of work, environmental conditions and
physical work rate and compatibility with other PPE?

4
Was the employee adequately instructed on fitment of HPDs, their
inspection and maintenance?

5 Is wearing of HPDs compulsory in noise zones?

6

Is HPD compliance monitoring conducted at each workplace at least
quarterly, by competent staff and cases of non-use of HPDs investigated
?

7

Does training for exposed employees include the nature, causes,
recognition of dangerous noise, consequences of NIHL,benefits of HPDs
and their effective use, the correct use and care of HPDs,  ?

8
Is training for exposed employees presented in an appropriate language
and make use of appropriate visual aids?

9

Are personnel involved in formulating risk management systems for
noise competent in the design of hazard identification, risk assessment
and risk management systems?

Total
Score
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10. HEARING THRESHOLD ASSESSMENT AND ANALYSIS 

 
 
 
 
 
 
 
 
 
 
 

10. Hearing levels assessment and analysis Yes No Comment
Question 
Number Question

1
Are audiometrists registered with SASHON annually and adequately trained by
accredited training institutions?

2

Do screening audiometers have annual calibration certificates supplied by an
accredited service provider and that are mainitained in a suitable record-
keeping system?

3

Do audiometers and test booths for screening and diagnostic, whether mobile
or static, comply with the requirements of SABS 0182:1998 with regards to the
type and aspects such as anti-vibration, ambient noise, ventilation and
illumination?

4
Are weekly biological calibrations conducted on all screening audiometers,
reocrds made and kept in a suitable record-keeping system ?

5
Are audiometers withdrawn from service if daily checks of cables, connections,
test signal and loudness settings identify a fault?

6
Are acoustic seals on test booth doors,ventilation and illumination,main cables
and earphones checked each day before audiometry begins?

7
Are checks of background noise performed each day before audiometry begins
to confirm that noise levels inside the booth are sufficiently low?

8
Are baseline audiograms performed within 30 days of enrolling an employee
and according to instruction 171, with full personal details recorded?

9
Are annual hearing tests conducted for employees exposed to noise above the 
85dBA and 6 monthly monitoring for employees exposed to above 105dBA?

10
Are otoscopic evaluations conducted by a competent person and any
obstructions in test subjects’ ears removed before audiometry?

11
Has a period of at least 16 hours elapsed after exposure to noise (wearing of
HPD allowed) prior to baseline and exit audiometry?

12 Are adequate test instructions given to employees in their own language?
13 Are copies of exit audiograms included in employees’ exit certificates?

14
If a shift in PLH of 10% or more relative to the baseline is confirmed by repeat
audiometry, is the employee concerned referred for diagnostic audiometry?

15
Is diagnostic audiometry done by an audiologist or medical specialist (ENT)
using the details of instruciton 171?

16
Is a method to link noise exposure levels and hearing levels records in place,
maintained for 40 years?

17
Are the findings of diagnostic evaluations recorded and reported to the relvant
authorities?

18
Is audiometric database analysis conducted to identify and prioritise areas
where risk control interventions are required?

19
Does the system allow comparisons of HCP effectiveness for different
workplaces, occupations and populations on the basis of audiometry results?

20 Are audiometry results used for educational and motivation purposes?
Total

Score
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Appendix B Dust Hawk 
 
SIM 10-06-01 
 
Noise-Induced hearing loss and silicosis prevention audit tools for use in all 
commodities in the South African mining industry 

 
Draft Silicosis prevention audit tool 
The audit tool has been named Dust Hawk as a shortened title. 
The Dust Hawk is in a spreadsheet format but for reporting purposes here is 
presented in a document. The spreadsheet allows for automatic scoring of 
compliance with best practice methods.  
The questions have been weighted according to the importance of the section of the 
audit process.  
The score for each section will be expressed as a percentage. 
 
SUMMARY 

 DUST HAWK No of Questions Weighting 
1 Code of Practice 2 5
2 Risk assessment 13 15
3 Instrumentation 19 15
4 Transport 4 5
5 Calculation 6 5
6 Statistical analysis 6 5
7 Sampling strategy 19 15
8 Reporting 7 5
9 PPE 3 5

10 Dust laboratory and analysis 18 25
 100 100
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1. CODE OF PRACTICE 

  1. Code of Practice Yes No Comment
Question 
Number  Question 

      

1 
Has a Code of Practice (COP) been drawn up for each 
business unit?       

2 

Does the (COP) comply with the DMR "Mandatory Code of 
Practice of an Occupational Health Programme on Personal 
Exposure to Airborne Pollutants"?       

  Total       
  Score       

 
2. RISK ASSESSMENT 

 
 
 

2. Risk assesment Yes No Comment
Question 
Number Question

1
Are pollutants that are not evaluated yet indicated in the risk assessment and is there a budget 
available for them?

2 Is the current risk assessment valid and is the next revision date indicated?

3
Is the risk assessment reviewed after significant changes or serious incidents relating to airborne
pollutants?

4 Are sampling and activity areas determined?

5
Have potential pollutant sources been identified by considering all materials, complaints and
environmental condition reports?

6
Have potential pollutant sources been identified by considering workplace observations to identify
potentially exposed employees? 

7 Have potential pollutants and its characteristics for each pollutant source been identified?

8
Is a list of information sources utilised to identify the potential pollutant sources, potential pollutants
and characteristics of potential pollutants available?

9 Have all current controls been considered, i.e. ventilation?
10 Have actual exposure levels been measured and compared to occupational exposure limits?

11
Are all  the HEG classifications done correctly and the HEGs clearly demarcated on a plan/sketch 
description?

12
Do employees exposed to respirable silica dust receive suitable and sufficient information,
instructions and training?

13

Does the risk assessment include all the follwing aspects: date of the report; work operations 
performed; location of operation on the work site; any information, observation and estimates that 
may indicate exposure; occupational exposure levels (OELs); complaints or symptoms that may be 
present; the type and effectiveness of control measures used; the operating condition ranges for 
production process and control measures for which the determinations apply as well as a summary 
of any further action required?

Total
Score
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3. INSTRUMENTATION 
 

4. TRANSPORT OF SAMPLES 

 
 

4. Transport of  Samples Yes No Comment
Question 
Number Question

1
Are samples transported in suitable containers to minimise possible particulate loss
resulting from bumping vibration or defying the Law of Gravity?

2
Is the transport case constructed to prevent inadvertent opening during handling or
transport?

3 Is the transport case marked “right side up" and lined with low density sponge?
4 Are people responsible for transporting the carry case briefed?

Total
Score

3. Instrumentation Yes No Comment
Question 
Number Question

1 Is the pump leak test done?
2 Is sampling equipment approved by federal authorities? 
3 If a rotameter is used, is additional periodic calibration done?
4 Do sampling pumps run for a few minutes for stabilisation before calibration?

5
Are sampling pumps calibrated daily before and after sampling and a maximum
variance of only 5 percent allowed?

6 Is a constant flow maintained by the pump?

7
Do sampling pumps have automatic flow control? If not, is a tool used to adjust
flow rate? 

8 Does the sampling pump have a malfunction indicator?
9 Is calibration done with the field filter attached to the pump?
10 Are pumps intrinsically safe for explosive atmospheres? 

11
Are sampling pumps clean and in proper working condition and is voltage testing
of each battery under actual load done before use?

12 Are records of maintenance and calibration of sampling pumps kept?

13
With regards to cyclones, are they in good condition, fitted properly and cleaned 
properly before use?  Do the cyclones have tight‐fitting grit pots with no cracks 
or cuts and are the "o" rings in good order?

14
Are cyclones unbiased relative to the appropriate respirable dust criterion and
the dust size distribution and do they conform to the sampling efficiency curve?

15
Does the sampling train consist of pump, flexible tubing, cyclone filter support
pad, and filter holder, with suitable caps available?

16
When assembling filter cassettes and cyclones, are internal and external
leakages prevented?

17 Are plastic cassette segments firmly pressed together and checked for cracks?
18 Is transparent tubing free of cracks or weak areas?
19 Is an ultra‐sonic bath used for cleaning as per the manufacturer’s specifications?

Total
Score
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5. CALCULATIONS 

 
 
6. STATISTICAL ANALYSIS 

 
 
 
 
 

5. Calculations Yes No Comment
Question Number Question

1
Is the pollutant concentration (PC) and air quality index (AQI) correctly
calculated?

2
Is the dust mass calculation done where “mass before sampling” is
deducted from “mass after sampling” and then “dust from blank filter”
subtracted? 

3
Is the quantity determined by the “mean flow rate” times “sampling time”
divided by “1 000”?  

4
Is the mass concentration determined by the correction factor for the
cyclone to convert to “respirable mass fraction” times “dust mass” divided
by “quantity”? 

5
Are correction calculations done according to type of sampling, i.e. full
period continuous sampling, full period consecutive sampling? 

6 Is the concentration related back to an eight‐hour exposure?
Total

Score

6. Statistical analysis Yes No Comment
Question Number Question

1 Is the 90th or 95th percentile used for allocation of exposures to group?

2
Is statistical analysis for HEG determination done according to the
Occupational Exposure Sampling Strategy Manual (OESSM) and Annex 13 of
DME 16/3/2/4‐A1?

3
Is statistical analysis done at the end of each quarter (all data for previous six
months included in analysis)?

4
Are HEGs correct on first test and the maximum and minimum within 95
percent of two standard deviations (SD)?

5
Are investigations done to determine if more than one HEG is represented by
data?  

6
Are HEGs correct on the second test and maximum and minimum greater
than 5 percent outside 2 SD?

Total
Score
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7. SAMPLING STRATEGY 

 
 
 
 
 

7. Sampling Strategy Yes No Comment
Question 
Number Question

1
Is the person coordinating all dust initiatives on the mine 
qualified according to section 12 of the MHSA? (Or appointed 
under this section)

2
Does the consultant that is used (in case of) or the persons 
conducting the dust sampling and servicing the sampling devices 
have the relevant qualifications or certificates for these duties?

3
Has the mine been sub‐divided into sampling areas based on
ventilation districts?

4
Are sampling areas sub‐divided into HEGs based on work activity and
is a HEG description available in the office of the mine occupational
hygienist?

5 Is full‐shift personal monitoring being conducted?

6
Does the sampling frequency depend on category classification?

7
Is a written sampling schedule developed before sampling began and
available in the office of the mine occupational hygienist (last two
years)?

8
Does the sampling schedule cover all shifts (day, afternoon, night) and
spread over all workign days of the week?

9 If respirable dust or respirable quartz OEL is exceeded, are five
consecutive measurements which are below permissible levels taken? 

10
Are sufficient samples planned in the schedule to ensure 5 percent of
HEG are sampled quarterly, biannually or annually, depending on
category?

11 Is the filter cassette placed as close to the breathing zone as possible
(300 mm radius extending in front of face) or as required by process?

12 Is the employee properly briefed before sampling?

13
After sampling, is the filter cassette removed from the holder cyclone;
taken off; and the inlet and outlet closed with plugs?

14
Are field blanks used to estimate contamination during transport and
storing? 

15
Are wetted filter papers discarded? In case of minimal damage the
filter can be dried and weighed after the normal acclimatisation
period.

16
Are measures in place to ensure that samples are discarded when
tampered with or physically damaged?

17
Are pre‐weight filters together with their reference filters used within
three months?

18
Are negative values for the particulate mass examined and reasons
carefully analysed?

19 Are "suspicious" samples only removed from the data base if adequate
documented proof is available that they were incorrect?

Total
Score
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8. REPORTING 

 
 
9. PPE 

 
 
 
 
 
 
 

8. Reporting Yes No Comment
Question 
Number Question

1
Are reports forwarded to the DMR at required interavals, in the required format
and are they sent quarterly, six monthly or annually depending on the exposure
category band?

2 Does the report contain updated details?

3 Is the history of each activity area kept for at least five years (including reasons for
deviation of sampling results and hierarchy of controls implemented)?

4
Are remedial actions with regard to ventilation districts/sampling areas indicating
increased dust concentration trends defined, reported to appropriate personnel,
completion dates indicated, and monitored?

5
Are results from personal sampling compared to historical data or from measured
data in a particular activity area to respective OEL values?

6
Is remedial action with regard to HEGs indicating increased dust concentration
trends defined, reported to appropriate personnel, completion dates indicated,
and monitored?

7 Are dust results reported to appropriate persons and reviewed quarterly?
Total

Score

9. PPE Yes No Comment
Question 
Number Question

1 Is only approved respiratory protection equipment (RPE) used?

2
Are critical occupations/employees (non‐disposable RPE) identified and issued with
correct RPE ?

3 Is correct disposable RPE available to all other users?
Total

Score
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10. DUST LABORATORY AND ANALYSIS 

 
 
 
 
 

10. Dust lab and analysis Yes No Comment
Question 
Number Question

1
Does the laboratory supervisor have a Chamber of Mines (COM)
Certificate in Mine Environmental Control?

2
In case of usage of a consultant (AIAs) has his/her competency been
confirmed?

3
Are approved sampling devices maintained and calibrated by a
certified person?

4
Does the employee appointed under section 12 of the MHSA co-
ordinate all dust initiatives?

5 Is the dust laboratory accredited by SANAS for ISO 17025?

6
Is the analysis done by an external analytical laboratory or by the
mine internally?

7
Is the analytical laboratory accredited by any other international
accreditation body such as UKAS or ANSI?

8
Does the laboratory participate in any of the following proficiency
testing schemes (PTS) for silica analysis: WASP or PAT? If not
specify

9
Does the laboratory participate in either an inter-laboratory or Round
Robin programme for silica analysis?

10
Is method MDHS 14/3 used to determine the respirable dust
concentration?

11
Is method NIOSH 0600 used to determine the respirable dust
concentration?

12
Are the DME 16/3/2/1-A3 guidelines used to determine the respirable
dust concentration?

13
Is MDHS 101 Direct-on-filter using X-ray diffraction (XRD) used to
determine the silica concentration in respirable dust?

14 Is MDHS 101 Direct-on-filter using Fourier-Transform Infrared (FTIR)
used to determine the silica concentration in respirable dust?

15
Is the NIOSH 7602 method used to determine the silica
concentration using FTIR with a KBr pellet?

16
Are any of the following redeposition methods used to determine the
silica concentration in respirable dust using XRD? NIOSH 7500 or
OSHA ID-142

17
Are any of the following redeposition methods used to determine the
silica concentration in respirable dust using FTIR? NIOSH 7603 or
OSHA P-7 

18
Is an in-house method used for the determination of silica
concentration in respirable dust?

19
Is NIST 1878a quartz standard reference material (SRM) used to
calibrate the instrumentation?

20
Is Sikron F-600 (A9950) quartz SRM used to calibrate the
instrumentation for silica analysis?

21
Are any of the following SRM's used to calibrate instrumentation for
silica analysis? Min-U-Sil, QuinB, QuinS, QuinR, DQ12

Total
Score
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Appendix C NoiseCAT 
 
SIM 10-06-01  
 
Noise-induced hearing loss and Silicosis prevention audit tools for use in all 
commodities in the South African mining industry 
 

NOISE COMPLIANCE AUDIT TOOL (NoiseCAT) 
September 2011 

 
SUMMARY TABLE 

NO  Number of 
Questions 

SCORE % 

1 Code of Practice 23   
2 Hearing Conservation Programme 5   
3 Occupational Hygiene Programme 1   
4 Risk Assessment 3   
5 Instrumentation 10   
6 Area Noise Measurements 6   
7 Personal Noise Exposure Sampling 11   
8 Noise Control Engineering 5   
9 Hearing Protection Devices 5   
10 Employee Training 5   

11 Hearing Levels Assessment and 
Analysis 22   

12 Statutory Reporting 3   
13 Implementation Plan 9   

TOTAL 111   
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1.  Code of Practice (COP) 
  
Question 
number Question Yes Validate % 

1 Do you have an updated COP that complies with the DMR “Guideline for 
the compilation of a “Mandatory Code of Practice for an Occupational 
Health Programme for Noise”? 

   

2 Does the COP have a title page?    

3 Does the title page reflect the name of the mine?    

4 Does the title page have the heading: “Mandatory Code of Practice for an 
Occupational Health Programme for Noise”? 

   

5 Does the title page indicate that the COP was drawn up in accordance 
with the Department of Mineral Resources Guideline Reference Number 
DM 16/3/2/4-A3 issued by the Chief Inspector of Mines? 

   

6 Does the title page have the mine reference number for the COP?    

7  Does the title page reflect the effective date of the COP?    

8  Does the title page reflect the revision date of the COP?    

9  Does the title page reflect the DMR mine code number?    

10 Does the COP contain a section that states that this is a mandatory COP 
in terms of section 9(2) and (3) of the MHSA? 

   

11 Does the COP contain a paragraph that indicates that the COP may be 
used in an accident investigation/inquiry to ascertain compliance and also 
to establish whether the COP is effective and fit for purpose? 

   

12 Does the COP contain a paragraph that indicates that the COP 
supersedes all previous relevant COPs? 

    

13 Does the COP contain a paragraph that indicates that all managerial 
instructions, recommended procedures (voluntary COPs) and standards 
on airborne pollutants must comply with this COP and must be reviewed 
at regular intervals? 

    

14 Is there an indication that in accordance with section 9(4) of the MHSA 
the employer has consulted with the health and safety committee on the 
preparation, implementation or revision of this COP? 

    

15 Does the COP indicate that after the employer consulted with the 
employees in terms of the MHSA, a committee responsible for the 
drafting of the COP was appointed? 

    

16 Does the COP contain a list of the members of the drafting committee 
assisting the employer in drafting the COP giving their full names, 
designations, affiliations and experience in current designation reflected? 

    

17 Does the COP contain a brief description of the mine and its location?     

18 Does the COP indicate the commodities produced at the mine?     

19 Does the COP list the mining method or combination of methods used at 
the mine, including the degree of mechanisation, the potential sources of 
pollutants, and possible pathways of exposure and also possible 
exposure scenarios? 

    

20 Does the COP include the general controls in place to prevent exposure 
to airborne pollutants including ventilation arrangements? 
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21 Does the COP indicate that other related COPs and management 
standards must be reviewed concurrently in order to avoid conflict of 
requirements as laid down by the mine and to have an integrated 
system? 

    

22 Does the COP indicate the unique features of the mine that have a 
bearing on this COP and cross-reference them to the risk assessment 
conducted? 

    

23 Does the COP avoid jargon and include a section for definitions, 
acronyms and technical terms used? 

    

  Total      
 
  

2.  Hearing Conservation Programme (HCP) 
  
Question 
number Question Yes Validate % 

1 Does the HCP seek to ensure compliance with the requirements of 
regulations 11.4(1) and 9.2(1), which requires mines to implement an 
HCP when workers are exposed to noise levels ≥85dBL? 

   

2 Is the HCP implemented in the mine?    

3 Does the HCP include each of the aspects: the use of risk assessment for 
noise, engineering based strategy, administration control, hearing 
protective devices, training and personal exposure monitoring? 

   

4 Is the HCP reviewed every two years or if the previous risk assessment is 
no longer valid or if control measures are no longer effective or if new 
technology allows for more effective control measures? 

   

5 Are noise measurements used as a means of quality control and of HCP 
equipment monitoring? 

   

Total    

 
  

3.  Occupational hygiene programme 
 
  
Question 
number Question Yes Validate % 

1 
Is the Occupational Health Programme to be implemented on the 
mine summarised in the COP in a flow chart?    

  Total    
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4.  Risk management 

  
Question 
number Question Yes Validate % 

1 

Does the COP indicate that according to Section 11 (2) and (3) of the 
MHSA the employer has conducted a risk assessment to identify hazards, 
assess the health and safety risks to which employees may be exposed 
while they are at work, record the significant hazards identified and risks 
assessed and that as far as is reasonably practicable, attempts will be 
made to eliminate, control and minimise the risk and to institute a 
programme to monitor the risk? 

    

2 
Does the COP indicate that all possible relevant information such as 
accident statistics, ergonomic studies, research reports, manufacturer’s 
specifications, approvals, design and performance criteria for all relevant 
equipment was obtained and considered for the risk management? 

    

3 
Does the COP indicate that In addition to the periodic review required by 
section 11(4) of the MHSA, the COP will be reviewed and updated after 
every serious incident relating to the topic covered in the COP, or if 
significant changes are introduced to procedures, mining and ventilation 
layouts, mining methods, plant or equipment and material? 

    

  Total    
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Column1 
5. Instrumentation 

Column2Column3Column4 
Question 
Number  

Question 
Yes Validate % 

1 Do noise measurement instruments comply with the SANS 10083:2011?    

2 Are Type 1 instruments used for engineering control measurements?    

3 
Is Type 2 instruments used for routine assessments or monitoring of 
employee noise exposure?     

   

4 
Is the condition of microphone cables and batteries checked before 
dosimeters are issued? 

   

5 Are dosimeters set to an energy exchange or doubling rate of 3 dB?    

6  Do Type 1 and 2 instruments have a precision of ±0, 7 dB, and ±1 dB, 
respectively? 

   

7  Are persons using the instruments trained in their use?    

8 
Are sound meters calibrated every two years by a certified laboratory that 
complies with SANS 10378:2005? 

   

9 Are instruments calibrated before and after measurements?    

10 
Are results discarded when pre- and post- measurement calibrations differ 
by more than 1 dB? 

   

Total    
 

Column1 
6. Area noise measurement  

Column2Column3olumn4 
Question 
Number  

Question 
Yes Validate % 

1 Is the 8-hour A-weighted averages equivalent continuous rating used to 
determine employees’ noise exposure? 

   

2 Is noise dose determined in accordance with the 85 dBA criterion 
level/exposure limit? 

   

3 Is Slow response used when measuring continuous steady noise, Fast 
response when measuring fluctuating or variable noise, and Impulse 
response used when measuring impulsive noise? 

   

4 During area/source monitoring is the Sound Level Meter microphone 
positioned 1, 5 m above floor level and more than 1, 2 m from reflecting 
surfaces? 

   

5 For standing persons, is the SLM microphone positioned 1, 5 m above floor 
level, as close as possible to the employee’s ear and 0, 1 m from the more-
exposed ear? 

   

6 Are employee positions relative to noise sources considered when 
determining where to position the SLM microphone? 

   

7 Are noise sources measured from all sides and with clear noise 
transmission paths during area sampling? 

   



142 
 

8 If background and measured noise levels differ by between 1 and 9 dBA, is 
the measured level reduced to eliminate the effect of background noise, 
and if levels differ by 10 dBA or more they are disregarded? 

   

9 Is frequency analysis used for engineering control monitoring purposes?    
Total    

 
 

Column1 
7. Personal noise exposure sampling   

Column2Column3olumn4 
Question 
Number  

Question 
Yes Validate % 

1 
Are personal exposure monitoring conducted on an annual cycle period in 
compliance with regulation 9.2(7) and report form 21.9(2)? 

   

2 
Does the methodology used for personal noise sampling meet the 
requirements of the Guidelines? 

   

3 
Are quality control programmes for the sampling methodology developed and 
implemented in the mine? 

   

4 
Is sampling strategy, which includes monitoring schedule for each HEG 
compiled for a period, and records kept for a period of three years? 

   

5 
Is HEG classification done in accordance with DMR guideline and reclassified 
in case of statistical insignificance?  

   

6 
Is a personal exposure monitoring schedule available and updated on annual 
basis/cycles? 

   

7 
Are the results of personal noise exposure monitoring linked with employee 
medical surveillance (audiometry) records? 

   

8 Are employees informed of their results at the end of the shift?    

9 
Is all the relevant instruments’ sampling information collected during 
sampling? 

   

10 
Are the results of personal exposure monitoring reported and regularly 
reviewed by management? 

   

11 
Are the records of noise measurements maintained and made available to 
authorities on request? 

   

Total    
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Column1 
8. Noise Control Engineering (NCE) 

Column2olumnColumn4 
Question 
Number  

Question 
Yes Validate % 

1 
Has a noise control program been developed for the attainment of the 
milestones set by the Mine Health and Safety Council? 

   

2 
Are noise zones identified, demarcated and provided with warning signs?    

3 
Are engineering controls based on treatment of the source and the 
transmission pathway?    

4 
Is a noise control programme made available in the working place?    

5 
Does the noise control programme include the results from pre- and post-
implementation of control measures? 

   

Total    
 

9. Hearing Protection Devices (HPDs) 
 
Question 
Number  

Question 
Yes Validate % 

1 
Do HPDs comply with requirements of SABS 1451 Part 1 or 2 and provided 
free of charge? 

   

2 
Are HPD selection assessments done upon recruitment, during periodic 
medical examinations, as part of the HPD compliance programme and when 
changes occur? 

   

3 
Is wearing of HPDs compulsory in noise zones? 

   

4 
Is HPD compliance monitoring programme made available in the workplace?    

5 
Are employees involved in formulating noise risk management systems 
competent? 

   

Total    
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Column1 
10. Employee training 

Column2Column3olumn4 
Question 
Number  

Question 
Yes Validate % 

1 
Is the employee training and awareness programme available in the 
workplace? 

   

2 
Are employees instructed not to don any garment that will obstruct the 
dosimeter’s microphone or to remove dosimeters themselves? 

   

3 
Are employees adequately instructed on fitment of HPDs, their inspection 
and maintenance? 

   

4 
Does training for exposed employees include the nature, causes, recognition 
of dangerous noise; consequences of NIHL; benefits of HPDs; and the 
correct use and care of HPDs? 

   

5 
Is training for exposed employees presented in an appropriate language and 
through the use of appropriate visual aids? 

   

Total    

 
11. Hearing levels assessment and analysis 

Column1Column2Column3 
Question 
Number 

Question Yes Validate % 

1 
If HTL increases at any frequency by more than 10 dB relative to the 
baseline, are the findings explained to the employee concerned and is the 
employee referred for re-training on the risks of noise, is the suitability of 
HPD re-assessed and are the findings recorded in the employee's records? 

   

2 
Are audiometrists registered with SASHON annually and adequately trained 
by accredited training institutions? 

   

3 
Do screening audiometers have annual calibration certificates supplied by an 
accredited service provider and are they maintained in a suitable record-
keeping system? 

   

4 Do audiometers and test booths for screening and diagnostic, whether 
mobile or static; comply with the requirements of SABS 082:1998? 

   

5 Are weekly biological calibrations conducted on all screening audiometers, 
records made, and kept in a suitable record-keeping system? 

   

6 Are audiometers withdrawn from service if daily checks of cables, 
connections, test signal and loudness setting identify a fault? 

   

7 

Are acoustic seals on test booth doors, ventilation, and illumination, mail 
cables and ear phones checked each day before audiometry begins? 

   

8 
Are checks of background noise performed each day before audiometry 
begins to confirm that noise levels inside the booth are sufficiently low? 

   

9 
Are baseline audiograms performed within 30 days of enrolling an employee 
and according to instruction 171, with full personal details recorded? 

   

10 
Are annual hearing tests conducted for employees exposed to noise above 
the 85dBA and 6 monthly monitoring for employees exposed to above 105 
dB(A)? 
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11 
Are otoscopic evaluations conducted by a competent person and any 
obstructions in test subjects’ ears removed before audiometry? 

   

12 
Has a period of at least 16 hours elapsed after exposure to noise (wearing of 
HPD allowed) prior to baseline and exit audiometry? 

   

13 
Are adequate test instructions given to employees in a language they 
understand their own language? 

   

14 
Are copies of exit audiograms included in employees’ exit certificates?    

15 
If a shift in PLH of 10% or more, relative to the baseline is confirmed by 
repeat audiometry, is the employee concerned referred for 
diagnostic audiometry? 

   

16 
Is diagnostic audiometry done by an audiologist or medical specialist (ENT) 
using the details of instruction 171? 

   

17 
Are the findings of diagnostic evaluations recorded and reported to the 
relevant authorities? 

   

18 
Is audiometric database analysis conducted to identify and prioritise areas 
where risk control interventions are required? 

   

19 
Does the system allow comparisons of HCP effectiveness for different 
workplaces, occupations and populations on the basis of audiometry results? 

   

20 Are audiometry results used for educational and motivation purposes?    

21 
Does the mine conduct medical surveillance according to section 13(2)and 
(c) of MHSA that consist of initial medical, periodic and exit medical 
examination and Regulation 11.4(2), which consist of baseline, periodic and 
exit audiograms? 

   

22 
Are occupational hygiene measurements and records of medical surveillance 
to noise linked to employees’ record and kept for 40 years? 

   

Total    

 

 
   

12. Statutory reporting and recording 
Question  
number 

Questions Yes Validate % 

1 Does the mine comply with the legal reporting requirements to the DMR?    

2 Are written reports for noise level measurements signed by the responsible 
person in the management team and kept?  

   

3 Is record keeping system that records the mines exposure history for each 
HEG kept, including reasons for deviation on sample results if any? 

   

Total    
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13. Implementation plan 
Question 
number 

Questions Yes Validate % 

1 Does the COP contain an implementation plan?    

2 Does the implementation plan make provision for organisational structures 
for implementation of the COP? 

   

3 Does the implementation plan make provision for responsibilities of 
functionaries for implementation of the COP? 

   

4 Does the implementation plan make provision for programmes and 
schedules that will enable proper implementation of the COP? 

   

5 Have measures for monitoring and ensuring compliance with the COP been 
instituted?  

   

6 Has the employer ensured that a complete COP and related documents are 
kept readily available at the mine for examination by any affected person? 

   

7 
Has the COP been made readily available to a registered trade union with 
members at the mine or where there is no such union, to a health and 
safety representative on the mine or to an employee representing the 
employees on the mine?  

   

8 Is a register kept of persons or institutions with copies of the COP to 
facilitate updating of such copies? 

   

9 
Has the employer ensured that all employees are fully conversant with 
those sections of the COP relevant to their respective areas of 
responsibilities? 

   

 Total    
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Appendix D DustCAT 
Dust Compliance Audit Tool (DustCAT) 

 
September 2011 

DUSTCAT 

    Raw Score Percentage 

1 General 3  
2 Code of Practice (COP) 23  
3 Risk Management 3  
4 Occupational Hygiene Programme 1  
5 Risk Assessment and Control 17  
6 Homogeneously Exposed Groups 17  
7 Personal Exposure Monitoring 6  
8 Sampling, Analysis Methodology and Quality Control 14  
9 Reporting and Recording 5  
10 Control 3  
11 Linking to Medical Surveillance programme 2  
12 Training 5  
13 Implementation 9   
  TOTAL 108   
 
 1.  General    

Question 
number Question Yes No Validate 

1 
Is the person that co-ordinates all the hygiene measurements on 
the mine qualified according to Section 12 of the Mine Health and 
Safety Act? 

   

2 

Does the person conducting the hygiene measurements on the 
mine have a Practical and Intermediate Certificate in Mine 
Environmental Control or (if he does not have this certificate) does 
this person perform the measurements under the supervision of a 
person that has this qualification? 

   

3 
Do you have a copy of the DMR “Guideline for the compilation of a 
mandatory code of practice (COP) for an occupational health 
program on personal exposure to airborne pollutants”? 

   

 Total    
 Score    
 
 
  2. Code of Practice (COP)       

Question 
number Question Yes Validate % 

1 Do you have an updated COP that complies with the DMR 
“Guideline for the compilation of a mandatory code of practice 
(COP) for an occupational health program on personal exposure to 
airborne pollutants”? 

     

2 Does the COP have a title page?      
3 Does the title page reflect the name of the mine?      
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4 Does the title page have the heading: “Mandatory Code of Practice 
for the Assessment of Personal Exposure to Airborne Pollutants”? 

     

5 Does the title page indicate that the COP was drawn up in 
accordance with the Department of Minerals and Energy Guideline 
Reference Number DME 16/3/2/4-A1 issued by the Chief Inspector 
of Mines? 

     

6 Does the title page have the mine reference number for the COP?      
7  Does the title page reflect the effective date of the COP?      
8  Does the title page reflect the revision date of the COP?      
9  Does the title page reflect the DMR mine code number?      
10 Does the COP contain a section that states that this is a mandatory 

COP in terms of section 9(2) and (3) of the MHSA? 
     

11 Does the COP contain a paragraph that indicates that the COP may 
be used in an accident investigation/inquiry to ascertain compliance 
and also to establish whether the COP is effective and fit for 
purpose? 

     

12 Does the COP contain a paragraph that indicates that the COP 
supersedes all previous relevant COPs? 

     

13 Does the COP contain a paragraph that indicates that all managerial 
instructions, recommended procedures (voluntary COPs) and 
standards on airborne pollutants must comply with this COP and 
must be reviewed at regular intervals? 

     

14 Is there an indication that in accordance with section 9(4) of the 
MHSA the employer has consulted with the health and safety 
committee on the preparation, implementation or revision of this 
COP? 

     

15 Does the COP indicate that after the employer consulted with the 
employees in terms of the MHSA, a committee responsible for the 
drafting of the COP was appointed? 

     

16 Does the COP contain a list of the members of the drafting 
committee assisting the employer in drafting the COP giving their full 
names, designations, affiliations and experience in current 
designation reflected? 

     

17 Does the COP contain a brief description of the mine and its 
location? 

     

18 Does the COP indicate the commodities produced at the mine?      
19 Does the COP list the mining method or combination of methods 

used at the mine, including the degree of mechanisation, the 
potential sources of pollutants, and possible pathways of exposure 
and also possible exposure scenarios? 

     

20 Does the COP include the general controls in place to prevent 
exposure to airborne pollutants including the specific ventilation 
arrangements for all areas of the mine? 

     

21 Does the COP indicate that other related COPs and management 
standards must be reviewed concurrently in order to avoid conflict of 
requirements as laid down by the mine and to have an integrated 
system? 

     

22 Does the COP indicate the unique features of the mine that have a 
bearing on this COP and cross-reference them to the risk 
assessment conducted? 

     

23 Does the COP avoid jargon and include a section for definitions, 
acronyms and technical terms used? 

     

  Total      
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  3.  Risk management       

Question 
number Question Yes Validate % 

1 

Does the COP indicate that according to Section 11 (2) and (3) of 
the MHSA the employer has conducted a risk assessment to identify 
hazards, assess the health and safety risks to which employees 
may be exposed while they are at work, record the significant 
hazards identified and risks assessed and that as far as is 
reasonably practicable, attempts will be made to eliminate, control 
and minimise the risk and to institute a programme to monitor the 
risk? 

     

2 

Does the COP indicate that all possible relevant information such as 
accident statistics, ergonomic studies, research reports, 
manufacturer’s specifications, approvals, design and performance 
criteria for all relevant equipment was obtained and considered for 
the risk management? 

     

3 
Does the COP indicate that In addition to the periodic review 
required by section 11(4) of the MHSA, the COP will be reviewed 
and updated after   changes are introduced to procedures, mining 
and ventilation layouts, mining methods, plant or equipment and 
material? 

     

  Total      
 
 
  4.  Occupational hygiene programme       

Question 
number Question Yes Validate % 

1 
Is the Occupational Health and Hygiene Programme to be 
implemented on the mine summarised in the COP in a flow chart?      

  Total      
 
 

  5.  Risk assessment and control       

Question 
number Question Yes Validate % 

1 
Has a baseline risk assessment been conducted to assess the 
exposure to silica dust?      

2 

Is the baseline silica risk assessment described in the COP with 
reference to the route of entry (where applicable i.e. inhalation, 
absorption, ingestion etc.) and the health effects that silica dust can 
have on employees? 

     

3 

Is the baseline silica risk assessment described with reference to 
where such pollutants may be present?      

4 

Is the baseline silica risk assessment described with reference to 
the nature of the key workplace operations and activities that pose 
the greatest potential for exposure to silica dust? 

     

5 

Is the baseline silica risk assessment described with reference to 
the occupations and number of employees who are being exposed 
to silica dust? 
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6 

Is the baseline silica risk assessment described with reference to 
the pattern, i.e. intermittent, continuous etc., duration and frequency 
of employee exposure to silica dust? 

     

7 

Is the baseline silica risk assessment described with reference to 
the actual exposure levels measured compared to the occupational 
exposure limits per working shift and does the sampling size comply 
with internationally acceptable statistical methodologies? 

     

8 

Is the baseline silica risk assessment described with reference to 
the control measures in place, the additional control measures 
required to be instituted in order to reduce or maintain exposures to 
below the occupational exposure limits, and if applicable the 
planned programme of implementation? 

     

9 

Is the baseline silica risk assessment described with reference to 
the frequency of any ongoing monitoring to assess the effectiveness 
of the controls? 

     

10 
Is the baseline silica risk assessment reviewed when deemed 
necessary?      

11 

Is the baseline silica risk assessment reviewed as a result of the 
outcomes of medical surveillance programmes?  (Section 11.5 
investigation) 

     

12 
Is the baseline silica risk assessment reviewed when there is new or 
revised legislation?      

13 
Is the baseline silica risk assessment reviewed when there is an 
introduction of new mining methods?      

14 
Is the baseline silica risk assessment reviewed when processes 
change (e.g., in process plants)?      

15 
Is the baseline silica risk assessment reviewed when there is an 
introduction of new types of machinery?      

16 
Is the baseline silica risk assessment reviewed when irrespective of 
the above at intervals not exceeding 5 years?      

17 

Is historical data for silica dust maintained in order for confidence to 
be built on the integrity of the data and to enable professional 
judgement?  

     

  Total      
 
 
  6.  Homogeneously exposed groups (HEGs)       

Question 
number Question Yes Validate % 

1 Have HEGs been identified for purposes of personal exposure 
monitoring based on the baseline risk assessment for silica dust?  

     

2 When identifying HEGs was the mine sub-divided into Sampling 
Areas?  

     

3 Were the Sampling Areas sub-divided into Activity Areas as per the 
Activity Area Code List? 

     

4 Are adequate measurements of personal exposures to silica dust 
available for each Activity Area?  

     

5 Were comparisons made between the results of the silica dust 
concentrations present in the particular Activity Area to the OEL 
values contained in Schedule 22.9(2)(a) of the MHSA? 

     

6 If historical monitoring data is available is statistical analysis 
conducted to ensure that HEGs are correctly allocated? 

     

7 Once the personal exposures within each Activity Area have been 
compared to their respective OEL values has each Activity Area 
been categorised into classification bands listed in the guidelines? 
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8 At the end of the sampling cycle (annually - end of calendar year) 
are the sampling results for each HEG statistically analysed and re-
classified when required?   

     

9 Are HEGs re-assessed when exposure levels to silica dust change 
due to controls being initiated or when controls deteriorate? 

     

10 Are HEGs re-assessed when employee complaints are received?      

11 Are HEGs re-assessed when processes are changed e.g. change in 
procedures, mining and ventilation layouts, mining methods, plant, 
equipment or material? 

     

12 Are HEGs re-assessed when occupational illness occurs?      

13 Are HEGs re-assessed when a change in exposure category 
occurs? 

     

14 Are HEGs re-assessed when other events warranting re-evaluation 
occurs? 

     

15 Are HEGs re-assessed when there are new technological data?      

16 Are HEGs re-assessed when there are new regulatory initiatives?      
17 Are HEGs re-assessed when the baseline assessment for silica dust 

warrants it? 
     

  Total      
 
  7.  Personal exposure monitoring       

Question 
number Question Yes Validate % 

1 Is personal exposure monitoring conducted to obtain employee 
exposures to silica dust in a workplace? 

     

2 In personal exposure monitoring are accurate samples taken?       
3 In personal exposure monitoring are meaningful samples taken?       
4 In personal exposure monitoring are samples taken that are 

representative of all full working shifts?  
     

5 In personal exposure monitoring are samples taken that are 
randomly spread over the full sampling cycle period for each HEG?  

     

6 In personal exposure monitoring are samples taken that are 
randomly spread across all occupations within the HEG?  

     

  Total      
 

  8.  Sampling, analysis methods and quality control       
Question 
number Question Yes Validate % 

1 Has continuation sampling been conducted in order to assess 
whether significant changes in trends to silica dust exposure have 
occurred and in order to be added to accumulated data during 
statistical analysis?      

2 For Category A HEGs have 5% or 5 (whichever is the greater) 
samples been taken per quarter?      

3 For category B HEGs have 5% or 5 (whichever is the greater) 
samples been taken six-monthly?      

4 For Category C HEGs have 5% or 5 (whichever is the greater) 
samples been taken per annum?      

5 Is the mandatory sampling frequency of this sampling as stipulated 
on the statutory report forms 21.9(2) (a) and (b) of the MHSA 
regulations and in terms of regulation 9.2(7) been followed?      
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6 Has the occupational hygienist used his/her professional judgment 
to decide whether additional samples need to be taken in order to 
increase the confidence that the HEGs for silica dust are 
appropriately categorised?      

7 Has a sampling strategy, including a monitoring schedule, for silica 
dust for each HEG been compiled for the cycle period?       

8 Are records of the sampling strategy and monitoring schedule for 
silica dust for each HEG kept for a period of three years?      

9 Has an appropriate sampling methodology for silica dust, which 
complies with internationally compatible best practice (i.e. EN 
689:1995), been selected and implemented?      

10 Has the relevant methodology chosen for silica dust been stated in 
the COP?      

11 Has a quality control programme for the sampling methodology for 
silica dust been developed and implemented?      

12 Has the appropriate chemical analysis methodology, which complies 
with internationally compatible best practice, been selected and 
implemented for silica dust e.g. NIOSH methods for Silica crystalline 
respirable dust: NIOSH 7500 (XRD); NIOSH 7602 (IR)? 

     
13 Is the sample analysis conducted by a laboratory that is accredited 

in terms of SABS ISO/IEC 17025 of the South African National 
Accreditation System (SANAS) or a laboratory participating in 
proficiency testing process?      

14 Is there a gravimetric weighing facility? (not necessarily accredited)      
  Total      

 
 

  9.  Reporting and recording       
Question 
number Question Yes Validate % 

1 
Is there a record keeping system, which records the mine’s 
exposure history of each HEG for silica dust kept?  

     

2 
Is an investigation conducted when abnormal silica dust results are 
found?      

3 

Are records kept of the reasons and events or factors which have 
influenced the silica dust exposure results (i.e. controls not 
operating)? 

     

4 

Are mandatory personal exposure reports submitted to the Regional 
Principal Inspector of Mines according to Regulation 9.2(7) of the 
MHSA? 

     

5 
Are pollutant codes included in the personal exposure reports 
submitted according to regulation 22.9(2)(a) of the MHSA?      

  Total      
 
 
  10.  Control       

Question 
number Question 

Yes Validate % 

1 
Does the COP describe the engineering control methods used to 
bring about elimination of silica dust?      

2 
Does the COP describe the administrative control methods used for 
silica dust?      

3 
Does the COP describe the personal protection practices used for 
silica dust?      

  Total      
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  11.  Link to medical surveillance       

Question 
number Question 

Yes Validate % 

1 

Does this COP describe a system in place that addresses the 
linkage between silica dust occupational hygiene measurements 
and the medical surveillance records for lung function and x-rays?      

 2 

Does the link between hygiene and medical records take additive 
effects of exposure with other hazards such as chemicals into 
account?      

  Total      
 
  12.  Training       

Question 
number Question Yes Validate % 

1 
Is an employee training and awareness programme on silicosis 
prevention implemented in the company? 

     

2 

Does training for employees exposed to silica dust include 
the nature, causes and recognition of possible silica dust 
sources; consequences of silica dust exposure; and the 
correct use of respirators? 

     

3 

Is the training for exposed employees presented in a 
language that they understand and does the training material 
make use of illustrations and/or pictures to make training 
themes more understandable? 

     

4 

Does training for exposed employees include information on 
the importance of sampling worker exposure to silica dust to 
help protect the health of the worker? 

     

5 
Are workers instructed on the necessary procedures when 
required to wear the dust sampling equipment?      

  Total      
 
  13.  Implementation       

Question 
number Question Yes Validate % 

1 Does the COP contain an implementation plan?      
2 Does the implementation plan make provision for organisational 

structures for implementation of the COP? 
     

3 Does the implementation plan make provision for responsibilities of 
functionaries for implementation of the COP? 

     

4 Does the implementation plan make provision for programmes and 
schedules that will enable proper implementation of the COP? 

     

5 Have measures for monitoring and ensuring compliance with the 
COP been instituted?  

     

6 Has the employer ensured that a complete COP and related 
documents are kept readily available at the mine for examination by 
any affected person? 

     

7 Has the COP been made readily available to a registered trade 
union with members at the mine or where there is no such union, to 
a health and safety representative on the mine or to an employee 
representing the employees on the mine?  

     

8 Is a register kept of persons or institutions with copies of the COP to 
facilitate updating of such copies? 
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9 Has the employer ensured that all employees are fully conversant 
with those sections of the COP relevant to their respective areas of 
responsibilities? 

     

  Total      
 


