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Disclaimer

I have no affiliation with, am not employed by or receive payment from any Original Equipment 
Manufacturer (OEM) or Supplier of control equipment. I do not represent any OEM or Supplier.

Any technologies, products that are shown or discussed throughout the presentation are to provide 
case studies/examples and each individual/company should conduct their own due diligence to 
confirm the product performance and company capabilities.

I present today as a representative of AS/ISO Standard Committees for Industry.



Background/History
2009 RESPA Trial in a Qld Quarry to manage respirable crystalline silica in a sandstone mine (Fritz 
Djurkic – Senior Inspector (Occupational Hygiene) RSHQ;

2012 ISEEE formed – USA Non-Profit to protect the lung health of equipment operators by developing 
best practices and educational materials in the field of environmental enclosure air quality 
engineering;

No universal standard for the design, testing, operation and maintenance of operator enclosures for 
airborne particulate control;

2018 Development of ISO Standard commenced

2021 February, ISO23875 Published: Mining – Air quality control enclosures -  Performance 
requirements and test methods;

2022 June, Amendment 1 Published: ISO 23875:2021/Amd 1:2022
Mining — Air quality control systems for operator enclosures — Performance requirements and test 
methods — Amendment 1;

2023 Aug, Adopted with Amendment as AS/NZ Standard 

Only covers dusts, gas standard development commenced

Legislated: Columbia, Denmark, Sweden. Being reviewed in USA



Objective of the Standard
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https://breathefreely.ca/



Objective of the Standard
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• We can’t change the past, we can mitigate it now and into future

Spoor files class action lawsuit on behalf of coal miners against South32, BHP Billiton, Seriti Power 
(iol.co.za). 16 Aug 2023

https://www.iol.co.za/business-report/companies/spoor-files-class-action-lawsuit-on-behalf-of-coal-miners-against-south32-bhp-billiton-seriti-power-8776afc0-7247-4787-a762-e2c4d7c9d688#:~:text=South%20African%20human%20rights%20lawyer%20Richard%20Spoor%20announced,of%20pneumoconiosis%20and%20chronic%20obstructive%20pulmonary%20disease%20%28COPD%29.
https://www.iol.co.za/business-report/companies/spoor-files-class-action-lawsuit-on-behalf-of-coal-miners-against-south32-bhp-billiton-seriti-power-8776afc0-7247-4787-a762-e2c4d7c9d688#:~:text=South%20African%20human%20rights%20lawyer%20Richard%20Spoor%20announced,of%20pneumoconiosis%20and%20chronic%20obstructive%20pulmonary%20disease%20%28COPD%29.


Objective of the Standard
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• Standardised approach: Protect workers in operator enclosures (mining equipment/other industries) 
from harmful levels of respirable particulate matter and CO2 (and impact fatigue);

• One component of a holistic airborne particulate control management system to prevent occupational 
illness;

Source: WHO
Source: OSHA



Development
•  Different approach taken in development;

• Lifecycle approach – end to end;

• Different people involved:- broad cross section, Safety 
professionals/Industrial Hygienists;

• Reviewed/commented on by OEMs, Operators, Consultants, Regulators 

     Internationally;

• Goal: Usable by Industry
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Source: ISO 23875, Figure 1, pg. v



Requirements of the Standard
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Why is it Relevant?
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Note: Qld Quarrying lagging 
mining



Why is it being implemented?
• Values/Duty of Care: Worker protection against exposure risk;

• Regulatory Compliance (OEL’s) – SWA Proposed reduction in Respirable Crystalline Silica (RCS) to 0.025 mg/m3 (half), 3yr transition period;

• Holistic and due to other benefits e.g. monitors pressure and CO2 real time (A number of operations also putting in real-time particulate monitors);

• Due to CO2 and fatigue risk;

• Other benefits e.g. reduced maintenance SEG exposure, integrated into maintenance schedules, reduced maintenance and parts costs (e.g. filters, electrical 

components).

A number of Studies planned to investigate cab CO2 and fatigue risk and reduction based on Standard:

• Dr Robin Burgess-Limerick (UQ SMI) – Proposed ACARP Study – CO2 against recorded fatigue events;

• Rio Tinto Kennecott Operation Study 2023/24;

• Anglo South Africa;

• Glencore South Africa

Real Time Particulate sensors:

• NIOSH low cost real time particulate sensor/cab research: CDC - Mining Project - Emerging Respirable Dust Sensing and Control - NIOSH Justin Patts;

• ECU | Overview : Real time monitoring research : School research areas : Our research : Medical and Health Sciences : Schools – Ben Walsh10

https://www.cdc.gov/niosh/mining/researchprogram/projects/project_DustSensing.html
https://www.ecu.edu.au/schools/medical-and-health-sciences/our-research/school-research-areas/real-time-monitoring-research/overview


Standard Tools

External and Internal Enablers
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Implementation Approaches?
Seeing a few different strategies (Blanket, Regulation, Risk):

• Most effective, specifying ISO 23875 compliance in HV Equip Purchasing Specifications (Provide certificate and evidence – hard/electronic);

• Anglo American;

• Rio Tinto

• Others, 2-3 step:

• Implement technology on future/new HM equipment;

• Retrofit technology existing based on risk;

• Then look to ISO certification

• Regulation vs. Risk

• Qld coal mines: e.g. Glencore, BMA, Anglo American etc

• Qld metals , quarries following

• Some companies doing organisationally wide, others regionally/commodity based on exposure risk (e.g. Teck, BHP) 
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What maintenance is required?

• Manufacturer warranty conditions;

• Maintenance carried out in conjunction with existing schedules e.g. 250, 500, 1000Hr services;

• Check, replacement, re compliance/certification intervals;

• Maintenance frequency adjustable (i.e. filter replacement) based on environment and 

performance;

• Standard provides a number of tools and inspection frequencies. Recertification annually;

• Use of pre filter/cleaner to extend life of filters;

• Main cost is filter replacement, calibration of monitors (can do at scheduled maintenance)
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Applicability?

- Open cut mining, 

- U/G metals mining;

Principles/technologies can be 
applied to:

- Mobile equipment e.g. 
construction/demolition

- Stationary/fixed cabs e.g. ship 
loader/unloader, train loadout, 
control rooms (various 
industries), draglines;

- Electrical Cabinets;
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Broader Application of Principles

• Recent installation 
on Port Gantry 
Crane cabin



Case Studies – Drills
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Case Studies – 
Haul Trucks
• Winner of the 2021 NIOSH Mine Safety and Health 
Technology Innovations Award- Hanson (Heidelberg)

• Total dust concentrations in the cab averaging 6 µg/m3, 
94% below the MSHA requirement for silica of 100 
µg/m3 (24% of future SWA Resp. silica WES);

• CO2 concentrations within the cab are consistently 
within a range of 750 PPM to 800 PPM, 50% lower than 
the maximum allowed under ISO 23875:2021. 

• Dust contamination of the HVAC duct work and internal 
components i.e. the evaporator core have been almost 
entirely eliminated;

• Dust brought into the cab is removed from the air, 
restoring dust concentrations to levels well below 25 
µg/m3 within two minutes of the door being closed.
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Case Studies – 830E 
Electric Cabinets

• Dust build up in cabinets, electrical 
failures, worker cleaning exposure

• Over 12 months and still going with 
original parts and filters following 
PM inspections
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Installations
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Installations
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Education/awareness

• www.iseee.net

http://www.iseee.net/


What does it mean for IH’s?
• Provides another tool/engineering solution to reduce worker exposure (one control as a part of system);

• Use of real time monitoring/data;

• Move to control effectiveness (is it working as should, is it effective at managing risk?);

• Can provide a sound business case based on cost/benefit
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Will it be Mandatory? Jurisdictions?
• Doubtful will be mandatory in Australia, referenced and promoted through Regulations, Codes, MDG’s etc;

• Adoption of the Standard into legislation in Columbia, Sweden, Denmark. All EU countries will require it to be put into 
legislation in coming years;

• Potential to be mandated in the USA through the Silica Rule;

Australia:

• Queensland: RS20 Dust Control in Surface Mines in review, included as reference to meet RS20 requirements:

• Priority P1-P3 equipment (Management Plan in place/complied with)

• New Electrical Cabinet Documents 2023/24, referenced

• NSW: Standing Dust Committee

• Tier 4 engines to reduce DPM mandate (2024 purchases Proposal)

• Other states currently silent: risk based approach
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Priority P1 - High P2 - Medium P3 - Low

Equip Type Drills, Ex/Shovels >100T, Tracked 
dozers

Ex/Shovels <100T, scrapers, 
loaders, wheel dozers

Graders, IT carriers, Haul 
Trucks, Water Tankers, 
Services Trucks, EME floats

Mandatory from: 30/09/22 30/06/23 Procured after 01/01/20



Challenges/How can we get it 
implemented? It’s not easy

Business Priorities

• Financial: Conflict with other challenges/priorities; Capex/OpEx budgets – annual/MTP e.g. 3 years;

• Acute e.g. Fatality risk vs Chronic exposures:

• Collision detection/avoidance;

• Auto Haul Solutions – eliminates exposure;

• Carbon reduction/neutral equipment.

Knowledge/ education

• Might be in company Specs, I use my drive saved Spec!

• Standard fairly new, not known, not understood by operations, maintenance, functions;

Technology

• Additional equipment;

• Interface/notifications – data overload, need to get notification processes right – visual vs. sound, who, when (acute vs notification)? Integrate into existing 

systems (Modular, Wenco, SAP), records etc;

 - Business enablers: external – regulations, internal – commitments/targets?

 - Prioritisation of exposure risks

 - Socialise, educate, Develop the business case (Cost/benefit – prevention, associated benefits)
24



What Next?

• Adopted identically as an AS/NZ Standard 4th August 2023;

• Further develop/implement education for different roles on the Standard;

• The development of an ISO Standard has commenced;
• Operator enclosures – Gas filtration;

• Covers gas filtration performance and operational integration of gas filtration;

• Expands to include additional industries e.g. waste management;

• Can be applied for gaseous environments e.g. operating cranes in smelting operations;

• Current draft field testing @ Teck Coal, RTA;

• WG meeting held 28th Sept to continue development

25



Discussion

Questions?



Manufacturers/Suppliers of equipment
In Australia there are a number of manufacturers and suppliers/installers that can assist in selecting, 
installing and maintaining the right High Efficiency Particulate Air (HEPA) air system for your working 
environment including;

• BreathSafe -  BreatheSafe Air Pressurisers and HEPA H14 Filtration Systems (breathe-safe.com.au);

• NB Industries (East Coast). Sy-Klone - www.nbindustries.com.au;

• LSM Q-CabAir - https://lsm.com.au/;

• SmartTech. FreshFilter -https://www.smarttechaustralia.com.au;

• Sigma - https://www.sigma-hvac.com/en/;

• Freudenberg - https://microfreshfilters.com.au/;

• United Safety &Survivability Solutions. Sy-Klone - https://unitedsafetycorporation.com.au/

• Lyons Auto Electrical & AC (West Coast). Sy-Klone - www.lyonsaircon.com.au.

Filter Manufacture:

• AES Environmental Home Page - AES Environmental: Clyde-APAC, Email Airhandling & Vokes 
Filtration Technology

Document title 27

https://microfreshfilters.com.au/
https://unitedsafetycorporation.com.au/
http://www.lyonsaircon.com.au/
https://www.aesenvironmental.com.au/
https://www.aesenvironmental.com.au/


Additional 
Information



Why is it Relevant?
I think we’ve answered this question: We want to effectively manage risk & prevent airborne particulate related occupational Illness;

• Industry conducts activities and uses equipment that creates airborne particulate and in turn an exposure risk to operators i.e. we create 

a hazard;

• We know the impacts of exposure to airborne particulate on human health (inhalable, respirable, silica, DPM etc);

• We are seeing reductions in airborne OEL’s;

• Research is identifying mineralogy that had previously been dismissed (e.g. La Branche UQ SMI);

• We continue to see occupational lung disease as a result of workplace exposure, we aren’t effectively controlling it;

• We can’t eliminate the exposure (e.g. automated equipment still requires maintenance);

• Provides one engineering control as a part of  a holistic particulate control management system;
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https://researchers.uq.edu.au/researcher/29698


Standards/Guidelines etc (not exhaustive)
Federal/International:

 - SafeWork Australia Workplace exposure standards for airborne contaminants;

- Overview - National Silicosis Prevention Strategy (lungfoundation.com.au)

 - Standards Australia ME-018 Mining, ME-063 Earth Moving Equipment;

 - NIOSH Dust Control Handbook for Industrial Minerals Mining and Processing

 - NIOSH Handbook for Dust Control in Mining;

 - NIOSH Best Practices for Dust Control in Coal Mining

State:

Recognised standards, guidelines and guidance notes | Business Queensland

 - Qld Recognised Standard 20: Dust Control in Surface Mines;

 - Qld Guidance Note 04 (QGN04): Guideline for management of respirable dust in Queensland mineral mines and quarries;

 - Qld Guidance Note (QGN21): Management of diesel engine exhaust in metalliferous mines;

 - Qld Managing respirable crystalline silica dust exposure in construction and manufacturing of construction elements Code of Practice 2022;

Technical reference guidelines | NSW Resources Regulator;

 - NSW Airborne Dust: Airborne contaminants and dust | NSW Resources Regulator;

 - NSW Mining Design Guideline (MDG29): Management of diesel engine pollutants;

 - Victoria OHS Amendment (Crystalline Silica) Regulations 2021;

 - SA Work Health and Safety Act/Regs 2012, Mining Act 1971

 - WA Dust: Dust and fibres | Department of Mines, Industry Regulation and Safety (commerce.wa.gov.au);

- WA Underground air quality: Guidance about underground air quality and ventilation (dmp.wa.gov.au)

Industry Bodies:

 - AIOH POSITION PAPER RESPIRABLE CRYSTALLINE SILICA (RCS) - PUBLISHED DECEMBER 2018;

 - ICMM – Cleaner Safer Vehicles;

 - CCAA - Workplace Health and Safety Guideline - Management of Respirable Crystalline Silica in Quarries 30

https://lungfoundation.com.au/advocacy/national-silicosis-prevention-strategy/overview/
https://www.business.qld.gov.au/industries/mining-energy-water/resources/safety-health/mining/legislation-standards/recognised-standards
https://www.resourcesregulator.nsw.gov.au/safety/safety-resources/technical-reference-guidelines
https://www.resourcesregulator.nsw.gov.au/safety/health-and-safety-management/airborne-contaminants-and-dust#:~:text=NSW%20is%20the%20first%20mining%20jurisdiction%20in%20Australian,of%200.1mg%2Fm%203%20commenced%20on%201%20February%202021.
https://www.commerce.wa.gov.au/node/4522
https://www.dmp.wa.gov.au/Safety/Guidance-about-underground-air-6889.aspx
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