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PURPOSE AND SCOPE

This Standard applies to all facilities across Australia where Schedule 15 chemicals are present or likely to be present in quantities
exceeding 10% of threshold quantities, as prescribed under the Work Health and Safety Act 2011 (Cth) (model law) and the
corresponding WHS Regulations adopted in each state and territory, including Schedule 15, Clauses 3-4.

Each jurisdiction has enacted the model WHS legislation with state and territory-specific amendments; operators must ensure
compliance with the applicable jurisdictional instrument in their state or territory (e.g., NSW WHS Regulation 2025, WHS
Regulation 2017 (Qld), WHS Regulations 2022 (WA), etc.). Where jurisdictional variations exist, the more stringent requirement
prevails. References to specific regulation numbers throughout this Standard are based on the model WHS Regulation framework;
users must cross-reference their applicable state or territory instrument accordingly.

Exclusions under the equivalent of Regulation 530 (model law) include facilities regulated by NOPSEMA under the Offshore
Petroleum and Greenhouse Gas Storage Act 2006 (Cth), relevant port operational areas, pipelines subject to applicable state gas
supply or pipelines legislation, mine sites, and petroleum sites as defined under state-specific mines and petroleum sites
legislation (e.g., WHS (Mines and Petroleum Sites) Act 2013 (NSW)).

1.1 Objectives

To establish minimum technical requirements for identification, assessment, and control of major incident hazards through
comprehensive safety management systems that demonstrate risk reduction so far as is reasonably practicable (SFAIRP) in
accordance with Regulation 561(4).

1.2 Definitions

T s

An occurrence resulting from an uncontrolled event at a major hazard facility involving, or
potentially involving, Schedule 15 chemicals that exposes a person to serious risk to health or safety
emanating from immediate or imminent exposure. Occurrences include escape, spillage, leakage,
implosion, explosion, or fire (Regulation 531)

Major Incident

A hazard that could cause, or contribute to causing, a major incident through initiating events,

Major Incident H d . o .
ajorincident Hazar enabling conditions, system failures, or knock-on effects

Any change at the MHF creating a major incident hazard not previously identified, significantly
Modification increasing likelihood of a major incident, or significantly increasing magnitude or severity of health
and safety consequences

Any part of the facility and associated plant, including computer programs, whose purpose is to
prevent, detect, control, or mitigate a major incident or whose failure could directly cause or
substantially contribute to a major incident

Safety-Critical Element
(SCE)

Recognised and Generally Accepted Good Engineering Practice - engineering, operation, or
RAGAGEP maintenance activities based on established codes, standards, published technical reports, or

recommended practices detailing generally approved ways to perform specific engineering,
inspection, or mechanical integrity activities

2.0 REGULATORY FRAMEWORK AND NOTIFICATION REQUIREMENTS

2.1 Threshold Determination Matrix

Chemical Category ‘ Notification (10%) Threshold (100%) Action Required

Schedule 15 Table 15.1 specific Quantity > 10% TQ Quantity > TQ Notify within 3 months
Schedule 15 Table 15.2 class/type Aggregate > 10% TQ Aggregate > TQ MHF determination
Mixed classifications Calculate per Reg 532(1)(f) | Aggregate methodology Safety case required

Table 1: Threshold quantity determination per Schedule 15

| 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

MAJOR HAZARD FACILITY
(MHF)

MANAGEMENT

STANDARD

www hsedirect.com.au

2.2 Notification and Determination Process

Operators must notify SafeWork NSW within 3 months using prescribed notification form where Schedule 15 chemicals exceed
10% of threshold quantities. Notification must include facility operations description, operator information per Regulation 538(3),
Schedule 15 chemicals inventory with locations, and contact person nomination[1].

The regulator may conduct inquiry under Regulation 540 where notification discloses chemicals between 10-100% of threshold,
considering quantity and combination of Schedule 15 chemicals, activity type involving chemicals, and land use/activities in
surrounding area per Regulation 541(2).

Determination as MHF triggers 24-month licensing pathway commencing with safety case outline submission within 3 months of
determination per Regulation 551, followed by safety case preparation and submission within 24 months per Regulation 560.

3.0 HAZARD IDENTIFICATION AND MAJOR INCIDENT PATHWAYS

3.1 Systematic Hazard Identification Methodology
Operators must identify all major incidents that could occur during facility operations and all major incident hazards including
security-related hazards per Regulation 554(1). The identification process must be comprehensive, systematic, and consider:
* All Schedule 15 chemicals including products, by-products, intermediates, raw materials, and wastes whether in storage, process,
transfer, or other handling
» Small quantities excluded from threshold calculations but capable of initiating incidents with knock-on potential to Schedule 15
storage/handling
» Chemical properties at all temperatures and pressures encountered during normal and abnormal operations including toxicity,
flammability, explosivity, degradation behaviour, chemical reactivity, incompatibilities, physical state, concentrations, and
solubility characteristics
« External conditions under which major incident hazards might give rise to major incidents including natural events, external
impacts, security threats, and simultaneous operations
3.2 Major Incident Pathway Validation
« Establish scientifically credible mechanism linking major incident hazards to major incident outcomes through fault tree
analysis (FTA) or event tree analysis (ETA)
» Validate worst-case scenarios considering total failure of risk control measures and maximum inventory available
« Identify knock-on events where initial incident triggers secondary events through domino effects, increasing consequence
severity or impact zone extent
* Document common cause failures affecting multiple systems simultaneously
« Consider cumulative effects per Regulation 555(3)(a) where multiple hazards acting in concert or sequence create aggregate risk
exceeding individual hazard risk

3.3 Major Incident Hazard Register Requirements

Documentation per Regulation 554(3) must include:

Docmentaton | Rewremew

Identified Major Comprehensive list with unique identifiers, descriptive titles, and potential consequence
Incidents categorisation (fire, explosion, toxic release, BLEVE, environmental contamination)

Identified Major Incident | Complete inventory of hazards that could cause or contribute to major incidents, including initiating
Hazards events, enabling conditions, and escalation factors

Identification Criteria Detailed description of techniques employed (HAZID, HAZOP, FMEA, what-if analysis, checklist
and Methods method) with justification for technique selection based on facility complexity and chemical hazards

Specification of external factors that might give rise to major incidents including meteorological
External Conditions conditions, seismic activity, flooding potential, external fire exposure, third-party interference, and
security threats

Table 2: Documentation Requirements
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4.0 SAFETY ASSESSMENT AND RISK EVALUATION

4.1 Comprehensive Safety Assessment Requirements
Safety assessment must involve comprehensive and systematic investigation analysing:

1.  Nature of Major Incidents and Hazards: Detailed characterisation of each major incident including initiating event,
development pathway, potential outcomes, and affected populations/areas

2. Likelihood Analysis: Quantitative or qualitative estimation of major incident hazard frequency causing major incident,
documented using failure rate data from recognised sources (Lees' Loss Prevention, OREDA, industry-specific databases), fault tree
analysis for complex systems, or probability matrices for qualitative assessment

3. Consequence Estimation: Magnitude and severity assessment of health and safety consequences including consequence
modelling using validated software (PHAST, ALOHA, EFFECTS) for dispersion, fire, explosion scenarios with documented
assumptions, meteorological conditions, population density data, and endpoint criteria (ERPG-2, ERPG-3, IDLH, SLOT, SLOD)

4. Control Measure Evaluation: Range of control measures considered applying hierarchy of controls (elimination, substitution,
engineering controls, administrative controls, PPE), with documentation of Recognised and Generally Accepted Good Engineering
Practice (RAGAGEP) compliance, industry standards application (AS/NZS, API, ASME, |IEC), and emerging technologies consideration

5. Control Measure Selection: Final control measures selected with documented justification including technical feasibility
assessment, cost-benefit analysis demonstrating gross disproportion principle, reliability and fail-safe characteristics, and
maintenance requirements

4.2 Risk Assessment Methodology

Risk assessment methods per Regulation 555(3)(b) must be suitable for major incidents and hazards being considered:

Qualitative Methods: Risk matrix methodology with clearly defined likelihood categories (frequency per annum ranges) and
consequence categories (health effects, structural damage, environmental impact, off-site consequences). Matrix dimensions must
be consistent throughout assessment (typically 5x5 format).

Semi-Quantitative Methods: Layer of Protection Analysis (LOPA) determining independent protection layers (IPLs) with defined
Probability of Failure on Demand (PFD) values, calculating initiating event frequency, and determining residual risk against
tolerability criteria.

Quantitative Methods: Quantitative Risk Assessment (QRA) calculating individual risk per annum (IRPA) contours, societal risk F-N
curves, and Location-Specific Individual Risk (LSIR) values compared against HIPAP 4 risk criteria or other justified tolerability
thresholds.

4.3 Demonstration of SFAIRP

Per Regulation 561(4)(b), operators must demonstrate adequacy of control measures for reducing risks associated with major
incident occurrence and potential occurrence. Demonstration requires:

« Systematic evaluation showing all reasonably practicable control measures have been implemented or clearly justified as not
reasonably practicable based on Section 18 WHS Act 2011 factors: likelihood of hazard/risk occurring, degree of harm,
knowledge about hazard/risk and control methods, availability and suitability of control methods, and cost versus risk analysis
using gross disproportion principle

+ Comparison with industry codes and standards (AS 1940, AS/NZS 1596, AS/NZS 2927, AS/NZS 4801, IEC 61511, APl RP 750) with
gap analysis documenting deviations and additional controls justified where gaps identified

+ Performance monitoring data demonstrating control measures achieve performance standards with trend analysis showing
improvement or maintenance of satisfactory performance levels

Table 2: Documentation Requirements
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5.1 Safety-Critical Element Identification
Safety-Critical Elements (SCEs) must be identified through systematic review of:

. Major incident pathways where control measure failure would directly cause or substantially contribute to major incident
. Preventative barriers reducing likelihood of major incident hazard causing major incident

. Mitigative barriers reducing magnitude or severity of major incident consequences

. Detection and alarm systems enabling timely emergency response activation

. Emergency shutdown systems preventing escalation or enabling safe plant state achievement

5.2 Performance Standards Development
For each SCE, Performance Standards must specify per Schedule 17, Clause 7.1-7.3:

Functional Requirements: Clear statement of SCE function in preventing, detecting, controlling, or mitigating major incident
Performance Criteria: Measurable parameters defining acceptable SCE performance including response times, set points, capacity
ratings, reliability targets (typically expressed as PFD or Safety Integrity Level per IEC 61511)

Testing and Inspection Frequency: Scheduled verification intervals based on failure mode analysis, manufacturer recommendations,
and reliability modelling ensuring SCE maintained within acceptable performance envelope

Failure Criteria: Definition of SCE performance degradation or failure requiring corrective action including fail-to-danger
conditions, spurious activation rates, and degraded mode operation limits

Competency Requirements: Specification of knowledge, skills, and qualifications for personnel performing SCE maintenance,
testing, inspection, and operation

5.3 Critical Operating Parameters
Critical Operating Parameters (COPs) are upper or lower performance limits of equipment, process, or procedure where non-
compliance could result in major incident. COPs must be:

. Identified for all major incident pathways where parameter excursion could initiate or escalate major incident
. Monitored continuously or at sufficient frequency to detect excursions before major incident initiation

. Documented with normal operating ranges, alarm set points, and never-exceed limits

. Managed through documented procedures specifying response to parameter excursions including investigation

requirements, restoration protocols, and management notification thresholds

6.0 SAFETY MANAGEMENT SYSTEM INTEGRATION

SMS must provide comprehensive and integrated system for managing all aspects of risk control related to major incident
occurrence and potential occurrence, serving as primary means of ensuring safe facility operation.
Schedule 17 mandatory elements requiring integration with major incident prevention:

SMS Element ‘ Major Incident Integration Requirement

Express commitment to ongoing SMS improvement with broad aims for safe operation including
major incident prevention

Safety Policy

Command structure identification, position descriptions, task allocation, competency assurance for

Organisation & Personnel SCE management

Procedures for safe plant operation, inspection, maintenance, mechanical integrity, process control,

ional |
R R abnormal operations, emergency shutdown per Schedule 17, Clause 3.1-3.5

Modification assessment per Regulation 534 evaluating new hazards, likelihood increases,

Management of Change . .. . .
g g consequence increases requiring safety assessment review per Regulation 559(2)(a)

Design principles, engineering standards (RAGAGEP), technical standards documentation including

Hiliz Pl s ek Australian Standards, international codes, corporate standards

Performance standards per Clause 7.1-7.3 including SCE effectiveness tests, failure indicators,

Performance Monitoring . . .
reporting protocols, corrective actions

Performance audit against standards including audit methods, frequency, results documentation,

Sl and recommendation tracking
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6.2 Management of Change Protocol

Modification assessment per Regulation 534 must evaluate whether proposed change:

1.  Creates major incident hazard not previously identified requiring hazard identification update per Regulation 554

2. Significantly increases likelihood of major incident occurring requiring likelihood re-estimation and risk re-evaluation
3. Significantly increases magnitude or severity of major incident health and safety consequences requiring consequence
modelling update

www hsedirect.com.au

Changes triggering modification classification require:

-Pre-implementation risk assessment documenting hazard screening, risk evaluation, and control measure adequacy
-Safety assessment review for determined MHF or for licensed MHF

-Temporary change protocols for operational modifications with maximum duration limits and reinstatement requirements
-Documentation of change rationale, authorisation, implementation verification, and post-implementation review

6.3 Document Control and Records Management

Safety assessment documentation per Regulation 555(4-5) must be:

» Maintained at the major hazard facility in accessible location

« Version controlled with revision tracking and superseded document management

+ Accessible to workers and health and safety representatives per Regulation 38

* Retained for facility lifecycle including post-decommissioning period for liability management
+ Available for regulator inspection per WHS Act Section 171 inspector powers

70 EMERGENCY PLANNING AND RESPONSE CAPABILITY

7.1 Emergency Plan Development Requirements

Site and Hazard Detail:

. Facility location with street address and nearest intersection with sufficient detail enabling emergency services location
. Map showing facility site, surrounding land use and occupancy, closely located MHFs and hazardous chemical storage sites,
potentially hazardous inventories known to operator, emergency services staging points

. Schedule 15 chemicals inventory and locations

. Maximum persons likely present on normal working day

. Emergency planning assumptions including emergency measures for identified incidents and likely affected areas

. Protective resources available for incident control

. Emergency response procedures per Clause 1.8

. On-site and off-site infrastructure likely affected by major incident

Command Structure and Personnel:

. Command philosophy and structure activation in emergency ensuring compatibility with emergency services systems

. Emergency organisation positions, responsibilities, and contact details

. 24-hour emergency contact arrangements

. Emergency services liaison arrangements

. Assistance arrangements for emergency services and nearby facilities with off-site control actions

7.2 Consequence Zone Determination

Emergency planning must consider consequence zone establishment through:

. Worst-case consequence modelling per Section 5.2 of this Standard determining maximum extent of hazardous effects
. Weather sensitivity analysis per meteorological condition variations (D5/F2 stability classes, wind speeds, temperature
inversion conditions)

. Time-of-day population variations affecting exposure numbers

. Vulnerable receptor identification including schools, hospitals, aged care facilities, childcare centres within potential
conseguence zones

. Environmental receptor sensitivity including waterways, aquifers, native vegetation, protected areas

7.3 Emergency Response Testing and Validation
Emergency plan must be tested before licence application:
. Testing manner (desktop, functional exercise, full-scale deployment)
. Testing frequency (typically annual minimum with component testing more frequent)
. Emergency service organisation participation
Incident/event notification protocols per Regulation
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8.0 LICENSING PATHWAY AND SAFETY CASE PREPARATION
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8.1 Safety Case Outline

Project Plan Key steps, milestones, timelines, and resource allocation for each safety case element
Ve ?u%v;iizz?gration will be prepared, quality assured, version controlled, and kept current to
Resources Personnel names, qualifications, roles, and any external specialists engaged

Consultation Evidence of worker consultation during outline preparation and plan for ongoing consultation
Emergency Plan Draft emergency plan or existing plan with summary of required updates

Security Summary of security arrangements and evidence of Police Commissioner consu

8.2 Safety Case Content
The completed safety case must include:
« List of all identified major incidents and major incident hazards
» Safety assessment summary covering consequence estimation, likelihood estimation, risk evaluation, and control measure
selection justification
» Emergency plan summary covering on-site and off-site consequence management
» SMS summary addressing all Schedule 17 elements
« Security arrangements description
» Worker consultation evidence throughout preparation
+ Schedule 18 additional demonstration matters

8.3 Signed Statement
The operator must certify by signed statement that:

Accuracy All information is accurate and current at date of submission

Understanding Operator has detailed understanding of all major incident risks

Elimination Control measures eliminate or minimise major incident risk SFAIRP
Consequence Control measures minimise magnitude and severity of any major incident
Competency All SMS personnel have the knowledge and skills to perform their roles safely
Security Summary of security arrangements and evidence of Police Commissioner consu

Where the operator is a body corporate, the most senior executive officer residing in the jurisdiction must sign the safety case.
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9.0 ONGOING COMPLIANCE FOR LICENSED MHF
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9.1 Review and Revision Triggers
Review and revise your safety assessment, emergency plan, and SMS when any of the following occur:

Assess whether the change creates a new hazard, increases likelihood, or increases consequence
severity

Modification proposed

Control measure found

) Investigate the deficiency, implement corrective action, and re-assess residual risk
inadequate

New major hazard risk identified @ Update hazard identification, re-assess risk, implement additional controls

vvorker consultation identifies
deficiencv

Review the affected element and respond through the SMS

HSR requests review Conduct review where the HSR reasonably believes worker health and safety is affected
Regulator requires review Comply with any direction issued
Five-year cycle Comprehensive review of all elements regardless of other triggers

9.2 Performance Monitoring and Audit
Maintain an active audit and performance monitoring program:

Audit Requirement Minimum Standard

Internal audits Conducted against documented procedures and performance standards
External audits Independent verification at licence renewal or following significant change
Audit cycle All SMS elements audited within 3 years maximum

Findings Graded by severity with root cause analysis and assigned corrective actions
Corrective actions Owner, due date, and verification of effective implementation required

9.3 Community Information
Maintain current information available to the local community and local authority covering:

+ Facility name and location

+ Contact details for information requests

» Plain language description of facility operations

»  How the community will be notified if a major incident occurs

*  What actions the community should take if a major incident occurs
+ Asummary of the safety case

Review and update this information after any facility modification and distribute to public libraries serving the local area.

| 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

MAJOR HAZARD FACILITY
(MHF)

MANAGEMENT

STANDARD

www hsedirect.com.au

10.0 MAINTENANCE AND MECHANICAL INTEGRITY

10.1 Equipment Categorisation
Classify all equipment into the following categories and apply the corresponding integrity requirements:

Failure directly causes or substantially contributes | Enhanced inspection, testing, and maintenance; SIL 2

Safety-Critical . .
atety-ritica to amajor incident minimum where applicable

Failure enables or escalates a major incident but

fety-Signifi
salstas Eniieant does not directly cause it

Standard inspection and maintenance protocols
Failure impacts production with minimal major

Production-Critical L
incident consequence

Condition-based asset management

10.2 Mechanical Integrity Program
Maintain active inspection, testing, and maintenance programs for the following equipment types:

Equipment Type Minimum Requirement

In-service inspection including thickness monitoring, crack detection, corrosion assessment, and

Pressure systems . .
fitness-for-service evaluation

Set pressure verification, seat tightness testing, and capacity verification at intervals not

Pressure relief devices .
exceeding 3 years

Emergency shutdown systems Functional testing demonstrating proof test coverage and SIL rating achievement
Fire and gas detection Sensor functionality, alarm functionality, and system response time verification
Rotating equipment Vibration monitoring, oil analysis, thermography, and condition-based maintenance

Hydrant flow testing, sprinkler head functionality, deluge activation, foam concentrate testing,

AL Tl s e and water supply adequacy

10.3 Inspection and Testing Records

Maintain verifiable records demonstrating:

« Inspection and testing completed within scheduled intervals with written justification where intervals are exceeded

« All identified defects classified by severity with rectification status tracked to close-out

» Competency evidence for all personnel performing inspection and testing

+ Calibration status of all instruments used in inspection and testing activities

» Non-conformance management including temporary acceptance criteria, engineering assessments, and permanent rectification
planning
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11.0 HUMAN FACTORS AND COMPETENCY ASSURANCE
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11.1 Human Factors
Assess and manage human factors across the following areas:

Task design Complexity, information availability, decision support, workload, and fatigue management
Work environment Lighting, noise, temperature, ergonomics, and psychosocial hazard management
Competency systems Selection, training, assessment, and ongoing supervision

Error management Identify error-likely situations, design error-tolerant systems, and foster a reporting culture

11.2 Competency Management
Maintain a competency framework that includes:

Competency standards Position-specific requirements defining knowledge, skills, and experience for each role
Verification Initial assessment, periodic reassessment, and post-incident competency review
Training needs analysis Documented gap analysis between required and current competency for all roles
Training delivery Mix of classroom, on-the-job, simulator, and e-learning with effectiveness evaluation
Records Current competency status, training history, assessment results, and renewal tracking
Succession planning Documented plan ensuring competency retention during workforce transitions

12.0 COMPLIANCE VERIFICATION AND AUDIT

Conduct a risk-based internal audit program covering:

High-risk SMS elements and SCE performance | At least annually

All remaining SMS elements Within a 3-year maximum cycle
Regulatory and licence condition compliance Within each 3-year cycle

Industry standards and codes compliance Within each 3-year cycle

Each audit must include:

+ Defined scope with any exclusions justified

* Lead auditor with recognised qualifications and independence from the area being audited
» Evidence gathered through document review, interviews, and site observations

+ Findings documented with objective evidence and corrective action requests issued

* Follow-up verification confirming corrective actions implemented and effective

12.2 External Audit and Peer Review
Commission external audit or peer review for:
+ Independent SFAIRP verification prior to safety case submission
» Complex risk assessment validation
» SMS maturity benchmarking
* Pre-licence renewal gap assessment
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Our Mission: Protecting People | Protecting Planet | Protecting Prosperity
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