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PURPOSE AND SCOPE

This standard establishes minimum spontaneous combustion (spon comb) risk management requirements for underground coal
mining operations across Australia. Applies to coal mines, mine managers, ventilation officers, deputies, and underground workers.
Standard implements Principal Mining Hazard Management Plan (PMHMP) requirements per WHS (Mines) Regulations (suitable
and compliant for all states).

1.0 RISK ASSESSMENT AND COAL TESTING

Risk Assessment Requirements
Safety/Environmental Officer coordinates spontaneous combustion risk assessment per MDG 1010 and I1SO 31000 including:

. Independent facilitator engagement (external to operations)

. Workforce consultation (deputies, coal mine workers, union representatives)
. External specialist with demonstrated spon comb experience

. Risk register maintenance and review schedule (annual minimum)

. Hazard identification workshops (pre-production and post-incident)

. Bow-tie analysis for critical controls (ventilation, monitoring, TARPs)

Coal Propensity Testing Requirements
All coal seams impacted by mining require spontaneous combustion propensity testing prior to first production panel. Engage
NATA-accredited laboratory or specialist consultant for testing services.

Test Type Methodology ‘ Acceptance Criteria

Crossing Point <140°C = High Risk; 140-170°C = Moderate; >170°C
Temperature (CPT) = Low

>15°C/hour = Critical; 10-15°C/hour = High;
<10°C/hour = Moderate

ACIRL Test or equivalent

Self-Heating Rate (R70) | Adiabatic oven test at 70°C

Wet Oxidation Potential | AS4264.2 test Determine coal moisture impact on oxidation rate

Historical Review Mine/seam heating events Document previous incidents within coal measures

Risk Assessment Team Requirements

. Independent facilitator (external to operations)

. Workforce representation (deputies, coal mine workers)

o External person experienced in spontaneous combustion management
. Ventilation officer or qualified mine ventilation engineer

. Mine manager or statutory appointee

Spontaneous Combustion Management Plan (SCMP)
Develop site-specific SCMP per MDG 1006 including:

. Coal propensity data and seam characteristics

. Mine-specific heating indicators (gaseous and physical)

. Trigger Action Response Plans (TARPs) with escalation protocols
. Inertisation procedures and equipment register

. Emergency sealing locations and material inventory

. Training matrix and competency requirements

. Audit and review schedule
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2.0 VENTILATION DESIGN AND MONITORING

Ventilation System Design Parameters

Note: Ventilation system design requires qualified ventilation engineer or specialist consultant. Following parameters verified by
competent person:

“ Specification ‘ Monitoring Frequency

Minimum goaf inflow to maintain Oz <10% at goaf

Goaf Ventilation
edge

Continuous tube bundle sampling

Face Ventilation

Quantity 20.3 m3/s per person; minimum 1.5 m*/s per face Daily statutory surveys

Seal within 5 days of final cut-through (QLD);

Goaf Sealing Timing jurisdiction-specific

Per mining schedule

Bleeder Ventilation | Maintain positive pressure gradient across sealed
Weekly pressure surveys

(if used) goaf
Flaqklng Airway Slqgle-pass airflow; no recirculation through Design approval stage
Design adjacent panels

Engage external ventilation consultant for: panel ventilation design, goaf inertisation strategy, bleeder system modifications,
computational fluid dynamics (CFD) modelling.

Gas Monitoring Locations
Mandatory tube bundle or real-time monitoring points (locations determined by ventilation engineer/consultant):

. Maingate and tailgate return airways (50 m from goaf edge)
. Behind each stopping line in retreat panels

. Sealed goaf areas (boreholes or breakthrough points)

. Bleeder airways (if applicable)

. Main return airways upstream of surface fans

Note: Engage qualified ventilation engineer or specialist consultant for monitoring system design, tube bundle placement, and data
interpretation strategy.

Atmospheric Monitoring Parameters

‘ Gas/Parameter ‘ Normal Range ‘ Alert Level Action Level Immediate Withdrawal

Carbon Monoxide (CO) <5 ppm 10 ppm 30 ppm 50 ppm
Oxygen (Oz2) 19.5-21% <19%or >21.5% <18%or >22% <17%
Graham's Ratio (CO/CO2) | <0.001 0.002 0.005 0.01
Carbon Dioxide (CO2) <0.5% 1.0% 1.5% 2.5%
Hydrogen (H2) Nil 20 ppm 50 ppm 100 ppm

State-Specific: NSW mines operating under Coal Mine Health & Safety Regulation: additional monitoring per Safety Management Plan
requirements. QLD mines: PMHMP must specify trigger levels approved by SSE/Mine Manager.
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3.0 MINING DESIGN CONTROLS

Panel Design Parameters to Minimise Heating Risk
Note: Panel design requires qualified mining engineer. Safety/Environmental Officer verifies design considers spontaneous
combustion risk controls.

Design Element Specification Risk Management Rationale Safety Officer Verification

. Minimize width per Reduces goaf perimeter and air Design reviewed by external
Panel Width . . -
geotechnical constraints leakage paths engineer

Maintain consistent advance | Reduces coal exposure time to

2L RICTIIEL rate >10 m/week oxidising atmosphere

Weekly production monitoring

Minimize interruptions; <7 Prevents coal aging in stagnant Standing time register

Standing Time day§ stoppage without air conditions maintained
sealing

Pillar Stability DeS|g.n stable Plllars; avoid Prevents fresh coal egposure Geotechnical review
crushing/spalling through rib degradation documented

CoafCaving Promote tight goaf caving Red.uce.s'vmd space and oxygen Deputy inspections verify
through roof control availability caving

Stopping Construction Install stopplngs <100 m Seals gogf pgrlmeter, site-specific | Stopping construction checklist
from face (typical) per ventilation study completed

HSE Officer/ Advisor Responsibilities:
. Verify panel design documentation includes spon comb risk assessment

. Coordinate external engineering review for high-risk seams
. Monitor extraction rates weekly; flag delays &gt;7 days to Mine Manager
. Maintain standing time register; initiate sealing procedures when threshold approached

Coal Handling and Storage:

Maintain coal throughput; avoid >48 hour Visual inspection daily; CO monitoring if bin >100

Underground Bins .
storage tonne capacity

Temperature monitoring if high CPT coal; turnover

Stockpiles Surface Limit stockpile height <8 m; avoid compaction <30days

Clean coal spillage daily; no accumulation >1

tonne Deputy inspections per statutory requirements

Roadway Spillage

4.0 DETECTION AND RESPONSE PROTOCOLS

Physical Indicators of Spontaneous Combustion

Train all personnel to recognise and immediately report:

. Unusual smell (tarry, burnt rubber, acrid odour)

. Haze or smoke in return airways

. Condensation on airway roof/ribs (moisture distillation)
. Warm air flow or localised temperature increase

. Discolouration of coal surfaces (whitening, browning)

. Floor heave or roof stress changes (thermal expansion)

I HSE
DIRECT

www hsedirect.com.au This work is copyright-free under Creative Commons CCo. Attribution to HSEDirect.com.au is required for all uses


http://www.hsedirect.com.au
http://www.hsedirect.com.au

www.hsedirect.com.au

SPONTANEOUS COMBUSTION MANAGEMENT

STANDARD
FOR

COAL MINING OPERATIONS

Trigger Action Response Plan (TARP) Structure
Establish four-level TARP with defined triggers and mandatory actions:

TARP Level Trigger Criteria Immediate Actions Authority

Level 1: Alert

Level 2: Response

Level 3: Critical

Level 4:
Evacuation

5.0

CO 10-29 ppm OR Graham's Ratio
0.002-0.004 OR physical indicators
observed

CO 30-49 ppm OR Graham's Ratio
0.005-0.0092 OR multiple physical
indicators

CO =50 ppm OR Graham's Ratio
20.01 OR confirmed heating source
identified

CO >100 ppm inintake airway OR
uncontrolled heating progression
OR life-threatening atmosphere

INERTISATION AND TREATMENT METHODS

Increase monitoring frequency to 4-
hourly; notify Mine Manager and
Ventilation Officer; review ventilation;
document observations

Form Incident Management Team
(IMT); increase monitoring to 2-hourly;
review panel extraction plan; prepare
inertisation equipment; notify
regulator (QLD: Inspector of Mines;
NSW: Resources Regulator)

Withdraw non-essential personnel
from affected district; continuous
monitoring; deploy inertisation
(nitrogen injection); prepare
emergency sealing; evacuate adjacent
areas if CO migration detected

Evacuate entire mine; activate
emergency response plan; seal affected
district; notify Mines Rescue (QLD:
QMRS; NSW: Mines Rescue);
WorkSafe notification (VIC: WorkSafe
VIC; WA: DMIRS)

Deputy/Undermanager

Mine Manager

Mine Manager + IMT

Mine Manager + Emergency
Controller

Note: Inertisation strategy designed by qualified spontaneous combustion specialist consultant. System specifications determined

by external engineer.

Liquid nitrogen vaporiser OR mobile nitrogen generator (capacity determined by consultant)

Nitrogen Source
Injection Points
Target Atmosphere
Flow Rate
Duration

Monitoring

I HSE
DIRECT

www hsedirect.com.au

Goaf injection boreholes OR sealed area breakthrough (locations determined by specialist)

Reduce goaf Oz to <10%; maintain until heating controlled (per consultant recommendation)

Site-specific per goaf volume (engineer to specify)

Continuous injection until heating stabilised (CO declining trend >72 hours)

Gas analysis every 2 hours during active injection; Safety Officer coordinates sampling
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Safety Officer Responsibilities During Inertisation:

. Coordinate gas sampling schedule (2-hourly during injection)

. Maintain inertisation log (flow rates, gas results, observations)

. Verify nitrogen supply adequate and delivery equipment operational
. Brief IMT on monitoring results and trends

. Ensure exclusion zones maintained around injection points

Alternative Treatment Methods

Requires accurate heating location; may create

. Ini into heati . hol
Water Infusion nject water into heating zone via boreholes hazardous atmosphere (steam, CO3)
Foam/Gel Injection Seal coal surfaces; smother heating Access required to heating location; temporary measure
Accelerated Mining Extract through heating zone (if safe) Only viable if heating in pillar/rib; requires risk

assessment

Sealing Isolate heating area with explosion-proof seals | Permanent measure; requires Mines Rescue standby

Emergency Sealing Requirements

Pre-prepared sealing locations identified in SCMP with:

. Seal design drawings (explosion-proof to 140 kPa per AS 3584)

. Material inventory on-site (cement, aggregate, brattice, timber, monitoring tubes)

. Construction procedure and timeframe (&lt;24 hours typical)

. Monitoring arrangements post-sealing (pressure, gas composition)

. Mines Rescue notification and standby arrangements

State-Specific: NSW sealing under Coal Mine Health &amp; Safety Act requires Regulator approval. QLD sealing: notification to
Inspector and SSE. VIC mines: WorkSafe Victoria approval required for permanent seals.

6.0 QUALIFICATIONS, TRAINING, AND COMPETENCIES

‘_‘ Minimum Qualification ‘ Additional Requirements

First Class Mine Manager Certificate of

MineM A .
ine Mahager Competency (jurisdiction-specific)

SCMP approval authority; IMT Chair
RIIMCU501 (Manage coal mine spon comb

Safety/Environmental risk) OR tertiary WHS/Environmental Coordinate inspections, audits, SCMP maintenance

Officer qualification

Ventilation Officer Mln'e Ventlla.tlon QfﬁFer ('Zertlﬁca.te QR !Engage external ventilation engineer for design/complex
tertiary qualification in mine ventilation issues

S T e I?e[?ut}/ s‘Certlﬁcate of Competency Compe.tt‘ent in gas detection, physical indicator
(jurisdiction) recognition

Underground Workers Coal Mining Induction (Generic Induction or Site-specific spontaneous combustion awareness

equivalent) training

Chartered Professional Engineer (CPEng) with | Engaged for SCMP development, ventilation design,

External Specialist mining/ventilation specialisation heating events

Training Requirements

All underground personnel receive training in:

. Coal propensity and spontaneous combustion process (oxidation, self-heating)
. Site-specific SCMP including TARP levels and response actions
. Physical and gaseous indicators of heating
. Reporting procedures and communication protocols
. Emergency evacuation routes and self-rescuer use
. Roles and responsibilities during heating events
I HSE Training Frequency: Induction + annual refresher + post-incident review sessions
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6.0 INSPECTION, AUDIT, AND REVIEW

Pre-Operational Inspections

Inspection Item Check Requirement Responsibility

Calibration current; alarms
functional; battery charged

Gas Monitoring Equipment Daily pre-shift Deputy/Supervisor

Lines clear; pump

ezl fea i operational; sample points Weekly

Ventilation Officer/Safety

System accessible Officer
No air leakage; structural Daily (active areas); weekly (goaf
Stopping/Seal Integrity condition sound; signage Y ’ Y& Deputy

seals
present )

Nitrogen supply adequate;

Inertisation Equipment delivery system functional, Monthly OR when heating risk

Safety Officer/Maintenance

injection points accessible elevated
Emergency Sealin Cement, aggregate, brattice,
ergency sealing timber stockpiled; quantities | Monthly Safety Officer/Stores

el sufficient per SCMP

Training Requirements

Statutory Deputy . . -
T o Per shift (daily minimum) Deputy Statutory report book
Spontaneous Cf)mbustlon Weekly (active panels); Safety/Environmental Officer Spon comb inspection checklist
Hazard Inspection monthly (sealed areas)

A Weekly (face airways); I - .
Ventilation Surveys Ventilation Officer Ventilation survey register

monthly (main airways)

Gas Monitoring Equipment | Monthly (portable); quarterly

Mai Ventilati ffi li i if
Calibration (tube bundle system) aintenance/Ventilation Officer | Calibration certificates

Weekly (active goaf seals);

] i
L monthly (permanent seals)

Deputy/Undermanager Seal inspection register

Minimum annually OR post- | Independent auditor

SCMP Compliance Audit incident (internal/external)

Audit report to Mine Manager
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Inspection Checklists
Spontaneous Combustion Weekly Hazard Inspection Checklist

Inspector: Date: Panel/District:
“ Compliance Check ‘ Checked? ‘ Action Required
Gas Monitoring Tube bundle samples collected on schedule

Gas results within normal range (CO <5 ppm)

Trend analysis conducted and documented

TARP trigger levels displayed at monitoring board
Physical Indicators No unusual odours reported by deputies/workers

No haze or smoke observed in return airways

No condensation or warm airflows detected
Ventilation Face ventilation quantities adequate (=1.5 m3/s)

Goaf sealing completed within specified timeframe

No unauthorised ventilation changes made
Mining Progress Panel advance rate maintained (>10 m/week target)

No standing time >7 days without sealing

Coal spillage cleaned daily (no accumulation >1 tonne)
Seals/Stoppings All seals structurally sound; no visible damage

Monitoring tubes functional; no blockages

Seal sighage and identification current
Training/Awareness Workers aware of current TARP level (Level 1/2/3/4)

Recent spon comb toolbox talks delivered (date:__ )

Emergency evacuation routes clearly marked
Documentation Gas monitoring register up to date

SCMP accessible to all supervisors

ojojo/o|jo|jooyooog|ojo|jojoyoyjog,oyo|jo|o|o

Previous inspection actions closed out

Monthly Seal Integrity Inspection Checklist

[ " Sats | Comments

Structural Integrity No cracks, spalling, or deterioration visible [ Pass [ Fail
Seal thickness uniform; no bulging or displacement [J Pass [ Fail
Air Leakage No air movement detectable (smoke tube test) [ Pass O Fail
No visible gaps around seal perimeter [ Pass [ Fail
Monitoring Tubes Gas sampling tubes clear and accessible [ Pass [ Fail
Pressure monitoring (if installed) functional [ Pass I Fail
Signage/ldentification Seal ID number clearly displayed [ Pass [ Fail
"DANGER - SEALED AREA" signage present [ Pass [ Fail
Seal construction date and type documented [J Pass [ Fail
Gas Sample Results Latest sample results within acceptable range [ Pass [ Fail Sampledate:
02 <10% (target for inertised goaf) O Pass [ Fail Oz %
CO trend stable or declining [ Pass [ Fail CO:___ppm
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8.0 ROLES AND RESPONSIBILITIES

Pre-Operational Inspections

Mine Manager

Safety/Environmental
Officer

Ventilation Officer
Site Senior Executive (SSE)

Deputy/Supervisor
Underground Workers

External Consultants

Incident Management
Team (IMT)
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Key Responsibilities

Approve SCMP; ensure resources for implementation; chair IM 1 during heating events; notity
regulator per jurisdiction requirements; ensure training delivery; approve major
ventilation/onerational changes

Coordinate SCMP implementation; conduct weekly spon comb hazard inspections; maintain gas
monitoring registers; verify compliance with inspection schedules; coordinate training delivery; assist
IMT; liaise with external consultants; audit corrective actions; maintain seal integrity inspection
program; verify inertisation equipment serviceability

Maintain gas monitoring systems; interpret monitoring data; recommend TARP escalation; advise IMT;
coordinate with external ventilation engineer for design changes; conduct ventilation surveys per
schedule

(QLD only) Approve PMHMP including spon comb controls; ensure SCMP compliance; authorise major
operational changes

Conduct statutory inspections; monitor for physical indicators; collect gas samples (if tube bundle
manual); action TARP Level 1 responses; report abnormal conditions immediately; complete daily pre-
shift equipment checks

Report physical indicators immediately; comply with TARP actions; participate in training; follow
evacuation procedures

SCMP development/review; ventilation system design; inertisation strategy; heating event
investigation; specialist training delivery; independent audit; CPEng certification of technical designs

Convened at TARP Level 2+; comprises Mine Manager (Chair), Safety/Environmental Officer,
Ventilation Officer, Production Manager, Union representative; maintains event log; coordinates
response; liaises with regulator and Mines Rescue
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10.0 REGULATORY COMPLIANCE FRAMEWORK

Primary Commonwealth and State/Territory Legislation

» Work Health and Safety (Mines and Petroleum Sites) Act 2013 (QLD)

» Work Health and Safety (Mines and Petroleum Sites) Regulation 2014 (QLD)
+ Coal Mine Health and Safety Act 2002 (NSW)

+ Coal Mine Health and Safety Regulation 2006 (NSW)

+ Occupational Health and Safety Regulations 2017 (VIC) - Part 4.4 Mines

» Work Health and Safety (Mines) Regulations 2022 (WA)

» Work Health and Safety (Mines) Regulations 2013 (SA)

» Work Health and Safety (Mines and Quarries) Regulations 2013 (TAS)

General WHS Legislation:
» Work Health and Safety Act 2011 (Commonwealth Model Act)
» Work Health and Safety Regulation 2011 (QLD, ACT) - Part 3.1, Part 4.5 (Plant), Part 5.3 (High-Risk Work Licences)
» Work Health and Safety Regulation 2017 (NSW, NT) - Part 3.1, Part 4.5, Part 5.3
» Work Health and Safety Regulation 2012 (SA) - Part 3.1, Part 4.5, Part 5.3
» Work Health and Safety (General) Regulations 2022 (WA) - Part 3.1, Part 4.5, Part 5.3
+ Occupational Health and Safety Regulations 2017 (VIC) - Part 3.5 (Plant), Regulation 143

Australian Standards - MINING
» AS 3584:2008 - Specifications for Explosion-Proof Seals
» AS 4024.1 Series - Safety of machinery (applicable to mining plant)
+ AS/NZS 60204.1:2015 - Safety of machinery - Electrical equipment of machines
» AS 2290 Series - Mechanical equipment for mines
» AS 4655 Series - Gas detectors (portable and fixed)
» AS 2290.3 - Mechanical equipment for underground coal mines — Underground electrical equipment

Australian Standards - Lifting and Cranes (for cage installation)
+ AS 2550.1:2011 - Cranes, hoists and winches - Safe use - General requirements
+ AS 1418.1:2016 - Cranes, hoists and winches - General requirements
» AS 4991 - Lifting devices
» AS 2321.1 - Short-link chain for lifting purposes
* AS 3569 - Steel wire rope

Australian Standards - Testing & Monitoring
* AS 4264.2:1996 - Coal and Coke - Higher Rank Coal - Oxidation Tests
» AS 1289 Series - Methods of testing soils for engineering purposes
» AS/NZS 3580 Series - Methods for sampling and analysis of ambient air
» AS 4801 - Occupational health and safety management systems

Australian Standards - Environmental
+ AS 4419 Series - Soils for landscaping and garden use (contaminated spoil classification)
+ AS/NZS 1SO 14001 - Environmental management systems
» NEPM - National Environment Protection (Assessment of Site Contamination) Measure 2013
* Queensland Acid Sulfate Soil Technical Manual (QASSIT)
» NSW Acid Sulfate Soil Manual (ASSMAC Guidelines)

MDG Guidelines (NSW Resources Regulator)

* MDG 1006 - Spontaneous Combustion Management Guideline

» MDG 1006 Technical Reference - Spontaneous Combustion Management
» MDG 1010 - Risk Management Handbook for the Mining Industry

» MDG 1020 - Emergency Preparedness

* MDG 1031 - Undermanager and Deputy Statutory Functions

» MDG 29 - Ventilation Management Plans
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Queensland Recognised Standards

* Recognised Standard 03 - Principal Mining Hazard Management Plans (PMHMP)

* Recognised Standard 09 - Electrical Engineering

* Recognised Standard 11 - Ventilation Management

* Recognised Standard 12 - Ventilation Systems and Equipment

* Recognised Standard 22 - Monitoring

* Recognised Standard 24 - Spontaneous Combustion Management (when gazetted)

Industry Guidance and Research

* Queensland Coal Mining Safety and Health Advisory Committee Guidelines

* Minerals Council of Australia - Leading Practice Sustainable Development Program

» ACARP (Australian Coal Association Research Program) Reports on Spontaneous Combustion
 Spontaneous Combustion in Australian Underground Coal Mines (Reprinted 2004)

+ SIMTARS (Safety in Mines Testing and Research Station) Technical Papers

+ Coal Services Pty Ltd Research Papers

* International Labour Organization (ILO) - Safety and Health in Coal Mines

Risk Management Standards

+ AS/NZS 1SO 31000:2018 - Risk Management - Guidelines

* HB 436:2004 - Risk Management Guidelines (Companion to AS/NZS 4360)
+ 1SO 45001:2018 - Occupational health and safety management systems

Competency and Training Standards
* RIIMCU501D - Conduct underground coal mine site inspections
» RIIMCU401D - Implement and monitor coal mine atmospheric monitoring systems
* RIIVEH305D - Operate and monitor underground mine ventilation systems
* R1130920 - Certificate Il in Underground Coal Operations
* R1140520 - Certificate IV in Underground Coal Operations
+ RI150520 - Diploma of Surface Coal Mine Management

Copyright & Attribution
This standard is copyright-free under Creative Commons CCO 1.0 Universal.

You may freely use, share, adapt, and distribute this document with your team, industry peers, and the broader WHS community. All we ask is that you credit
HSE Direct (www.hsedirect.com.au) when you reference, share, or adapt this standard.

HSE Direct | Workplace Health & Safety Consulting
Website: www.hsedirect.com.au

Instagram: @hse_direct

Phone: 0491 358 122

Email: contact@hsedirect.com.au

Our Mission: Protecting People | Protecting Planet | Protecting Prosperity
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