
PSM RESOURCES 

Around the world, process safety management (PSM) is becoming central to worker 
safety and managing risk. PSM implementation protects personnel, equipment, and 
production uptime, and is associated with lower maintenance cost, insurance and capital.  

The Wood Pellet Association of Canada (WPAC), 
BC Forest Safety Council (BSFSC), Dalhousie 
University, and DustEx Research Ltd., along  
with Obex Risk Ltd. as project technical lead,  
recently completed a research project to look  
at the implementation of PSM using the CSA 
Z767 Process Safety Management standard as 
the framework. 

The recommendation from Integrating Process 
Safety Management into Canadian Wood Pellet 
Facilities that Generate Combustible Wood 
Dust is that the industry proceed with PSM 
implementation through a strategic long-term 
plan. It is anticipated this initiative will be a core 

focus of the WPAC Safety Committee Workplan 
for the next 5-7 years.  

This summary of current resources has been 
developed to help support wood pellet 
operations implement PSM. 

OVERVIEW OF PSM FRAMEWORK

CSA Z767 is a Canadian standard applicable 
to a Canada-based project and provides the 
opportunity to consider industry best  
practices based on the practices and standards 
developed by experts in a wide range of high-
hazard industries.

PROCESS SAFETY MANAGEMENT: 
SUMMARY AND RESOURCES

PROCESS SAFETY MANAGEMENT ELEMENTS

PROCESS SAFETY 
LEADERSHIP

UNDERSTANDING 
HAZARDS AND RISKS

RISK MANAGEMENT REVIEW AND 
IMPROVEMENT

Accountability Process knowledge and 
documentation

Training and competency Investigation

Regulations, codes, and 
standards

Project review and 
design procedures

Management of change Audits process

Process safety culture Process risk assessment 
and risk reduction

Process and equipment 
integrity

Enhancement of process 
safety knowledge

Conduct of operations 
— senior management 
responsibility

Human factors Emergency management 
planning

Key performance 
indicators

https://www.csagroup.org/store/product/2704166/
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THREE PHASE PROCESS
The implementation of the PSM elements (found on page 1) has been broken down into  

three phases so it is achievable for smaller organizations.  

PSM implementation is aligned with our sector’s approach to continuous improvement 
and commitment to our people, the communities we operate within, and the customers 
we serve. Safety experts will do most of the hands-on work and will be guided by a 
steering committee.  

PSM IMPLEMENTATION STRATEGY 

Communicate and evaluate research 
outcomes; provide recommendations and 
gain consensus from stakeholders on the 
next actions.

Complete qualitative gap analysis against 
CSA Z767 standard using the self-
assessment sheets. 

Establish PSM Steering Committee, who 
will provide input on workplans, timelines 
and material and process development.

Develop action plans and other tools and 
resources to address identified areas for 
improvement. 

Develop process to provide ongoing 
support across the industry. 

Develop implementation guide, workplan 
and milestones. 

Create library of PSM policies and 
procedures for operations to refer to and 
adapt accordingly.

Develop self-assessment worksheets for 
each of the PSM elements. 

Develop PSM implementation, site-
specific and industry benchmarking 
process safety KPIs to monitor and report 
out on progress. 

Develop additional resources with input 
from operations based on their needs. 

Develop additional guidance and 
resources to support operations for 
determining the effectiveness of PSM 
element implementation, as part of the 
Plan-Do-Check-Act cycle.

·   Accountability
·   Process safety culture
·   Process risk assessment and 

risk reduction
·   Management of change 

(MOC)
·   Investigation
·   Key performance indicators 

(KPIs)

PHASE 1

·   Conduct of operations —  
senior management 
responsibility

·   Process knowledge and 
documentation

·   Human factors
·   Training and competency
·   Process and equipment 

integrity

PHASE 2

·   Emergency management 
planning

·   Project review and  
design procedures

·   Audit process
·   Regulations
·   Standards and codes
·   Enhancement of process 

safety knowledge

PHASE 3
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RESOURCES AND INDUSTRY BEST PRACTICES  
BY PSM ELEMENT
Use these industry best practices and resources to learn about PSM implementation in 
other industries.

All links are believed to be active as of October 2023

INDUSTRY BEST PRACTICES
Adoption of CSA Z767 in BC Regulation.  
2022 Canadian Society for Chemical Engineering 
PSM Symposium [BC Energy Regulator, 2022]

Chemical Accident Prevention Program (CAPP) 
Guidance [Nevada Division of Environmental 
Protection (NDEP), 2023]

Path 2 Risk and Safety Management Plan (RSMP) 
Implementation Guide  
[Technical Standards and Safety Authority (TSSA), 
2020]

Process Safety Code: Process Risk Management 
[Gulf Petrochemicals & Chemicals Association 
(GPCA), 2011]

Process Safety Management Plan  
[HNI Risk Advisors, n.d.]

Process Safety Management Requirements/
Guidelines [Penn State, 2023]

PSM Implementation Guidelines  
[PSM Egypt, 2022]

PSM Steering Committee [PSM Egypt, 2023]

PSM Steering Committee Charter  
[Penn State, 2016]

Rio Tinto Process Safety Standard [Rio Tinto, 2021]

Risk Management Plan (RMP) & Process Safety 
Management (PSM) Manual  
[Newington Energy LLC, 2007]
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PROCESS SAFETY MANAGEMENT (PSM) IN WOOD PRODUCTS MANUFACTURING 

PSM OVERVIEW 

INTRODUCTION TO PSM 

PSM is the use of management principles and systems 
to identify, understand, avoid, and control process 
hazards to prevent, mitigate, prepare for, respond to, 
and recover from process-related incidents. 

PSM provides wood products manufacturing facilities a 
framework to address risk associated with combustible 
dust to prevent loss-producing incidents, including fires 
and explosions. 

PSM ELEMENTS 

The CSA Z767 Process Safety Management Standard is 
a 16-element system. 
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Process Safety Management Elements 

Process safety 
leadership 

Understanding hazards 
and risks 

Risk management Review and 
improvement 

Accountability Process knowledge and 
documentation 

Training and 
competency 

Investigation 

Regulations, codes, and 
standards 

Project review and 
design procedures 

Management of change Audits process 

Process safety culture Process risk assessment 
and risk reduction 

Process and equipment 
integrity 

Enhancement of 
process safety 
knowledge 

Conduct of operations 
— senior management 
responsibility 

Human factors Emergency 
management planning 

Key performance 
indicators 

 

WPAC RESOURCES

Factsheet: PSM Overview

Presentation: PSM Implementation: Research 
Outcomes and Next Steps

https://www.cheminst.ca/wp-content/uploads/2023/06/Adoption-of-CSA-Z767-in-BC-Regulation-Nov-8-2022.pdf
https://www.cheminst.ca/wp-content/uploads/2023/06/Adoption-of-CSA-Z767-in-BC-Regulation-Nov-8-2022.pdf
https://www.cheminst.ca/wp-content/uploads/2023/06/Adoption-of-CSA-Z767-in-BC-Regulation-Nov-8-2022.pdf
https://ndep.nv.gov/air/chemical-accident-prevention/guidance
https://ndep.nv.gov/air/chemical-accident-prevention/guidance
https://www.tssa.org/en/operating-engineers/resources/Documents/Path-2-RSMP-Guidelines-for-OE-Safety-Program-Version-0.9-June-17-2020.pdf
https://www.tssa.org/en/operating-engineers/resources/Documents/Path-2-RSMP-Guidelines-for-OE-Safety-Program-Version-0.9-June-17-2020.pdf
https://gpca.org.ae/wp-content/uploads/2018/05/6-Process-Safety.pdf
http://www.hni.com/hs-fs/hub/38664/file-13959618-docx/docs/process_safety_management_program.docx
https://ehs.psu.edu/process-safety-management/requirements-guidelines
https://ehs.psu.edu/process-safety-management/requirements-guidelines
https://psmegypt.com/wp-content/uploads/2022/06/EGPC-PSM-GL-012-PSM-Implementation-Guidelines.pdf
https://psmegypt.com/about-psm/about-the-psm-steering-committee/
https://ehs.psu.edu/sites/ehs/files/process_safety_management_steering_committee_-_charter.docx
https://www.riotinto.com/-/media/Content/Documents/Sustainability/Corporate-policies/RT-Process-safety-standard.pdf
https://www.nhsec.nh.gov/projects/1998-01/documents/1207_risk.pdf
https://www.nhsec.nh.gov/projects/1998-01/documents/1207_risk.pdf
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PHASE 1
Phase 1 focuses on high-priority elements that have the greatest potential for systemic 
changes in organizations and manage risk. As part of the research project, factsheets 
and self-assessment/gap analysis worksheets have been developed for selected 
elements, and are referenced below in the corresponding PSM element. 

ACCOUNTABILITY

Accountability addresses senior management’s 
responsibility for the PSM system, including 
establishing process safety goals and considering 
process safety risks throughout the facility 
lifecycle. Senior management is responsible 
for ensuring the PSM system is implemented, 
effective, reviewed and improved regularly.

INDUSTRY BEST PRACTICES

Corporate Governance for Process Safety: Self-
Assessment Questionnaire for Senior Leaders 
[OECD, 2012]

Identifying Measurable Safety Goals  
[California Occupational Safety and Health, 2011]

Major Hazard Leadership Intervention Tool  
[Control of Major Hazards (COMAH), n.d.]

Managing Risk: The Hazards That Can Destroy 
Your Business. A Guide to Leadership in Process 
Safety [COMAH, 2018]

Practical Leadership for Process Safety 
Management [Travers, I., 2019]

Process Safety Leadership from the Boardroom to 
the Frontline [Center for Chemical Process Safety 
(CCPS), 2019]

Process Safety Leadership Guiding Principles  
[Health and Safety Executive (HSE), 2023]

Resources (Leadership Principles, Safety 
Leadership Charter, Lessons Learned)  
[Process Safety Forum, 2023]

The Role of Leadership in Process Safety 
Management System “No Process Safety 
Management System is an Island”  
[Levovnik et al., 2019]

WPAC RESOURCES

Factsheet: Accountability

Self-Assessment Worksheet: Accountability
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PROCESS SAFETY MANAGEMENT (PSM) IN WOOD PRODUCTS MANUFACTURING 

ACCOUNTABILITY  

INTRODUCTION TO ACCOUNTABILITY 

Accountability refers to senior management 
responsibility for the PSM system including 
establishing process safety goals and considering 
process safety risks throughout the facility 
lifecycle. 

Accountability is an element of process safety 
management (PSM). The CSA Z767 Process Safety 
Management framework is shown below; 
accountability is highlighted. 
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Process Safety Management Elements 

Process safety 
leadership 

Understanding hazards 
and risks 

Risk management Review and 
improvement 

Accountability Process knowledge and 
documentation 

Training and 
competency 

Investigation 

Regulations, codes, and 
standards 

Project review and 
design procedures 

Management of change Audits process 

Process safety culture Process risk assessment 
and risk reduction 

Process and equipment 
integrity 

Enhancement of 
process safety 
knowledge 

Conduct of operations 
— senior management 
responsibility 

Human factors Emergency 
management planning 

Key performance 
indicators 

 

https://www.oecd.org/chemicalsafety/chemical-accidents/corporate governance for process safety-colour cover.pdf
https://www.oecd.org/chemicalsafety/chemical-accidents/corporate governance for process safety-colour cover.pdf
https://www.dir.ca.gov/dosh/cal_vpp/best_practices_symposiums/goals.pdf
https://www.hse.gov.uk/comah/guidance/major-hazard-leadership-intervention-tool.pdf
https://www.unido.org/sites/default/files/files/2019-05/Logan_Paper 2.pdf
https://www.unido.org/sites/default/files/files/2019-05/Logan_Paper 2.pdf
https://www.unido.org/sites/default/files/files/2019-05/Logan_Paper 2.pdf
https://www.icheme.org/media/12348/paper-6.pdf
https://www.icheme.org/media/12348/paper-6.pdf
https://www.aiche.org/ccps/resources/publications/books/process-safety-leadership-boardroom-frontline
https://www.aiche.org/ccps/resources/publications/books/process-safety-leadership-boardroom-frontline
https://webarchive.nationalarchives.gov.uk/ukgwa/20220701193415/https:/www.hse.gov.uk/comah/buncefield/pslgprinciples.htm
http://www.p-s-f2.org.uk/?page_id=921
http://www.p-s-f2.org.uk/?page_id=921
https://www.aidic.it/cet/19/74/230.pdf
https://www.aidic.it/cet/19/74/230.pdf
https://www.aidic.it/cet/19/74/230.pdf
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PROCESS SAFETY CULTURE

Process Safety Culture involves the collective 
mindset of the organization with respect 
to safety and risk, including attitudes and 
behaviours.

INDUSTRY BEST PRACTICES
Building Process Safety Culture Tool Kit: Tools to 
Enhance Process Safety Performance  
[CCPS, 2021]

Enhancing Health & Safety Culture & Performance 
[WorkSafeBC, 2023]

Example Safety Culture Policy Statement 
[Transport Canada, 2021]

Extract from Inspectors’ Human Factors Toolkit: 
Safety Culture Questions [HSE, n.d]

Chronic Unease: Learning from Incidents - 
Examples of Weak Signals and Mind Traps  
[Shell, 2023]

Hearts and Minds Safety Culture Toolkit  
[Energy Institute, 2023]

How to Ensure Sustainable Process Safety 
Performance – Strategies for Managing, 
Maintaining, and Improving PSM Systems  
[Arendt, S. and Manton, M., 2015]

Organisational Culture: Guidance [HSE, 2023]

Safety Climate and Safety Culture Videos, 
Assessment Guidance, Factsheet (Safety culture, 
climate and leadership), Factsheet (Getting the 
most out of your safety climate survey)  
[WorkSafe Queensland, 2023]

Safety Culture: A Guide to Effective Measurement 
and Improvement [Manufacturing Safety Alliance 
of British Columbia, n.d.]

Safety Culture Assessments Guidance and Example 
[Contra Costa County Health Services, 2011]

Safety Culture Assessment Overview  
[Contra Costa County Health Services, 2011] 

Safety Culture Survey Example: Baker Panel Report  
[Contra Costa County Health Services, 2011]

Safety Culture Survey Example: DuPont Safety 
Perception Survey [DuPont, 2010]
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PROCESS SAFETY MANAGEMENT (PSM) IN WOOD PRODUCTS MANUFACTURING 

PROCESS SAFETY CULTURE  

INTRODUCTION TO PROCESS SAFETY 

CULTURE 

Process safety culture is the collective mindset of 
the organization with respect to safety and risk, 
including attitudes and behaviours. 

Process safety culture is an element of process 
safety management (PSM). The CSA Z767 
Process Safety Management framework is 
shown below; process safety culture is 
highlighted. 
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Process Safety Management Elements 

Process safety 
leadership 

Understanding hazards 
and risks 

Risk management Review and 
improvement 

Accountability Process knowledge and 
documentation 

Training and 
competency 

Investigation 

Regulations, codes, and 
standards 

Project review and 
design procedures 

Management of change Audits process 

Process safety culture Process risk assessment 
and risk reduction 

Process and equipment 
integrity 

Enhancement of 
process safety 
knowledge 

Conduct of operations 
— senior management 
responsibility 

Human factors Emergency 
management planning 

Key performance 
indicators 

 

WPAC RESOURCES

Factsheet: Process Safety Culture

Self-Assessment Worksheet: Process Safety 
Culture

https://www.aiche.org/ccps/building-process-safety-culture-tool-kit
https://www.aiche.org/ccps/building-process-safety-culture-tool-kit
https://www.worksafebc.com/en/health-safety/create-manage/enhancing-culture-performance
https://tc.canada.ca/sites/default/files/2022-01/SAFETY_CULTURE_POLICY_STATEMENT.pdf
https://www.hse.gov.uk/humanfactors/topics/common4.pdf
https://www.hse.gov.uk/humanfactors/topics/common4.pdf
https://www.shellcontractor.com/wp-content/uploads/2021/09/weak_signals.pdf
https://heartsandminds.energyinst.org/home
https://www.icheme.org/media/8578/xxv-poster-19.pdf
https://www.icheme.org/media/8578/xxv-poster-19.pdf
https://www.icheme.org/media/8578/xxv-poster-19.pdf
https://www.hse.gov.uk/humanfactors/topics/culture.htm
https://www.worksafe.qld.gov.au/safety-and-prevention/creating-safe-work/safety-capability-leadership-and-culture/culture-leadership-and-teamwork/safety-climate-and-safety-culture
https://www.worksafe.qld.gov.au/safety-and-prevention/creating-safe-work/safety-capability-leadership-and-culture/culture-leadership-and-teamwork/safety-climate-and-safety-culture
https://www.worksafe.qld.gov.au/safety-and-prevention/creating-safe-work/safety-capability-leadership-and-culture/culture-leadership-and-teamwork/safety-climate-and-safety-culture
https://www.worksafe.qld.gov.au/safety-and-prevention/creating-safe-work/safety-capability-leadership-and-culture/culture-leadership-and-teamwork/safety-climate-and-safety-culture
https://safetyalliancebc.ca/wp-content/uploads/guidebook/11865/Safety-Culture-Model.pdf
https://safetyalliancebc.ca/wp-content/uploads/guidebook/11865/Safety-Culture-Model.pdf
https://cchealth.org/hazmat/pdf/iso/attachment_e.pdf
https://cchealth.org/hazmat/pdf/iso/section_f.pdf
https://cchealth.org/hazmat/pdf/iso/section_f.pdf
https://cchealth.org/hazmat/pdf/iso/attachment_e.pdf
https://cs.lbl.gov/assets/Downloads/Safety/OSFReport.pdf
https://cs.lbl.gov/assets/Downloads/Safety/OSFReport.pdf
https://www.shellcontractor.com/wp-content/uploads/2021/09/weak_signals.pdf
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PROCESS RISK ASSESSMENT AND  
RISK REDUCTION

Process risk assessment and risk reduction 
involves the identification and analysis of 
process-related hazards, documentation of 
hazard analyses, and implementation of risk 
reduction measures.

INDUSTRY BEST PRACTICES
Barrier-Focused Approaches to Risk Analysis 
-Introduction to Bow Tie Analysis  
[WorkSafeBC, 2019]

Critical Control Management Resources  
[WPAC, 2023]

Path 2 RSMP Guidelines for Operating Engineers 
Safety Program - Appendix B: Detailed Guidance 
& References on Process Safety Risk Assessment 
[Technical Standards and Safety Authority (TSSA), 
2020]

Process Safety Code: Process Risk Management 
[GPCA, 2011]

MANAGEMENT OF CHANGE (MOC)

Management of change (MOC) refers to the 
formalized process to manage risks associated 
with changes to design, equipment, procedures, 
personnel, and the organization; and includes 
temporary and permanent changes.

INDUSTRY BEST PRACTICES
Combustible Dust Management Assessment 
Handout [SAFER, n.d.]

Golden Rules for Combustible Dust [CCPS, 2021]

Management of Change Guideline  
[PSM Egypt, 2022]

Managing the Health and Safety Impacts of 
Organizational Change [Canadian Society for 
Chemical Engineering (CSChE), 2004]

MOC Guidelines [Occupational Health and Safety 
Administration (OHSA), 2019]

Process Safety Management: Management of 
Change Form [Penn State, 2016]

Standard for the Prevention of Fires and Explosions 
in Wood Processing and Woodworking Facilities  
[National Fire Protection Association (NFPA) 664, 
2020]

Standard on the Fundamentals of Combustible 
Dust [NFPA 652, 2019]

WPAC RESOURCES

Factsheet: Management of Change

Self-Assessment Worksheet: Management of 
Change

WPAC RESOURCES

Critical Control Management Resources [2023]
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PROCESS SAFETY MANAGEMENT (PSM) IN WOOD PRODUCTS MANUFACTURING 

MANAGEMENT OF CHANGE  

INTRODUCTION TO MANAGEMENT OF 

CHANGE 

Management of change (MOC) is the management 
of risks associated with changes to design, 
equipment, procedures, personnel, and the 
organization, and includes temporary and 
permanent changes. 

MOC is an element of process safety management 
(PSM). The CSA Z767 Process Safety Management 
framework is shown below; MOC is highlighted. 
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Process Safety Management Elements 

Process safety 
leadership 

Understanding hazards 
and risks 

Risk management Review and 
improvement 

Accountability Process knowledge and 
documentation 

Training and 
competency 

Investigation 

Regulations, codes, and 
standards 

Project review and 
design procedures 

Management of change Audits process 

Process safety culture Process risk assessment 
and risk reduction 

Process and equipment 
integrity 

Enhancement of 
process safety 
knowledge 

Conduct of operations 
— senior management 
responsibility 

Human factors Emergency 
management planning 

Key performance 
indicators 

 

https://www.canadianbiomassmagazine.ca/wp-content/uploads/2019/12/WPAC-Bow-Tie-Analysis-presentation.pdf
https://www.canadianbiomassmagazine.ca/wp-content/uploads/2019/12/WPAC-Bow-Tie-Analysis-presentation.pdf
https://www.pellet.org/critical-control-management/
https://www.tssa.org/en/operating-engineers/resources/Documents/Path-2-RSMP-Guidelines-for-OE-Safety-Program-Version-0.9-June-17-2020.pdf
https://www.tssa.org/en/operating-engineers/resources/Documents/Path-2-RSMP-Guidelines-for-OE-Safety-Program-Version-0.9-June-17-2020.pdf
https://www.tssa.org/en/operating-engineers/resources/Documents/Path-2-RSMP-Guidelines-for-OE-Safety-Program-Version-0.9-June-17-2020.pdf
https://gpca.org.ae/wp-content/uploads/2018/05/6-Process-Safety.pdf
https://www.safer.ca/docs/safer_combustible_dust_management_of_change_handout.pdf
https://www.safer.ca/docs/safer_combustible_dust_management_of_change_handout.pdf
https://www.aiche.org/sites/default/files/html/ccps/2405081/files/downloads/Combustible Dust GR RevB 13Jan2021.pdf
https://psmegypt.com/wp-content/uploads/2023/02/EGPC-PSM-GL-018-Management-of-Change-MOC-Guideline.pdf
https://www.cheminst.ca/wp-content/uploads/2019/04/Managing20the20Health20and20Safety20Impacts20of20Organizational20Change-1.pdf
https://www.cheminst.ca/wp-content/uploads/2019/04/Managing20the20Health20and20Safety20Impacts20of20Organizational20Change-1.pdf
https://www.osha.gov/sites/default/files/2019-03/07_Detailed_MOC_Guidelines.pdf
https://ehs.psu.edu/sites/ehs/files/moc_form.docx
https://ehs.psu.edu/sites/ehs/files/moc_form.docx
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=664
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=664
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=652
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=652
https://www.pellet.org/critical-control-management/
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INVESTIGATION

Investigation is the program established to 
identify, report, investigate, and record process 
safety incidents. Process safety incidents include 
near misses as well as significant events.

INDUSTRY BEST PRACTICES
Compliance Guidelines for Incident Investigation 
[Penn State, 2014]

High Potential Incident Reporting (HiPo or HPI) 
Standard Procedure Instruction [Vale, 2017]

Incident Investigation Standard Procedure 
Instruction [Vale, 2016]

Introduction to Incident Investigation [CCPS, 2023]

Investigating Accidents and Incidents: A Workbook 
for Employers, Unions, Safety Representatives and 
Safety Professionals [HSE, 2014]

Process Safety Incident Report Form  
[Penn State, 2016]

INDUSTRY BEST PRACTICES
Developing Process Safety Indicators A Step-
By-Step Guide for Chemical and Major Hazard 
Industries [HSE, 2006]

Process Safety Metrics Guide for Leading and 
Lagging Indicators (Version 4.1) [CCPS, 2022]

Process Safety Performance Indicators for a Fuel 
Storage Site: A Worked Example [Fanelli, P., 2014]

Safety Performance Leading Indicators  
[Chemical Business Association, 2018]

KEY PERFORMANCE INDICATORS (KPIS)

Key performance indicators (KPIs) for process 
safety involves the use of leading and lagging 
indicators that are selected and monitored to 
target for improvement. 

Leading indicators are process-focused metrics 
that signify the function of operating discipline, 
processes, or safety barriers/controls. Leading 
indicators are selected to provide an early signal 
of potential issues or degradation of safety 
controls so proactive corrective actions can  
be conducted. 

Lagging indicators are outcome-focused metrics 
that can signify recurring issues and include 
events that have taken place.

WPAC RESOURCES

Factsheet: Key Performance Indicators

Self-Assessment Worksheet: Key Performance 
Indicators
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Process Safety Management Elements 

Process safety 
leadership 

Understanding hazards 
and risks 

Risk management Review and 
improvement 

Accountability Process knowledge and 
documentation 
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competency 

Investigation 
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Management of change Audits process 

Process safety culture Process risk assessment 
and risk reduction 
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Enhancement of 
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responsibility 

Human factors Emergency 
management planning 
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indicators 

 

PROCESS SAFETY MANAGEMENT (PSM) IN WOOD PRODUCTS MANUFACTURING 

KEY PERFORMANCE INDICATORS  

INTRODUCTION TO PROCESS SAFETY KEY 

PERFORMANCE INDICATORS 

Process safety key performance indicators (KPIs) involves 
the use of leading and lagging indicators that are selected 
and monitored to target for improvement. Leading 
indicators are process-focussed metrics that signify the 
function of operating discipline, processes, or safety 
barriers/controls. Leading indicators are selected to 
provide an early signal of potential issues or degradation 
of safety controls so proactive corrective actions can be 
conducted. Lagging indicators are outcome-focussed 
metrics that can signify recurring issues and include 
events that have taken place. 

 

1 

KPIs is an element of process safety management (PSM). The CSA Z767 Process Safety Management framework is 
shown below; KPIs is highlighted. 

https://ehs.psu.edu/sites/ehs/files/15_-_incident_investigation_web.docx
https://valeextportal.powerappsportals.com/Contractor-Portal/Contract-Thompson/
https://valeextportal.powerappsportals.com/Contractor-Portal/Contract-Thompson/
https://valeextportal.powerappsportals.com/Contractor-Portal/Contract-Thompson/
https://valeextportal.powerappsportals.com/Contractor-Portal/Contract-Thompson/
https://www.aiche.org/ccps/introduction-incident-investigation
https://www.hse.gov.uk/pubns/hsg245.pdf
https://www.hse.gov.uk/pubns/hsg245.pdf
https://www.hse.gov.uk/pubns/hsg245.pdf
https://ehs.psu.edu/sites/ehs/files/process_safety_incident_report_form.docx
https://www.hse.gov.uk/pubns/priced/hsg254.pdf
https://www.hse.gov.uk/pubns/priced/hsg254.pdf
https://www.hse.gov.uk/pubns/priced/hsg254.pdf
https://www.aiche.org/sites/default/files/docs/pages/ccps_process_safety_metrics_-_v4.1.pdf
https://www.aiche.org/sites/default/files/docs/pages/ccps_process_safety_metrics_-_v4.1.pdf
https://www.aidic.it/cet/14/36/078.pdf
https://www.aidic.it/cet/14/36/078.pdf
http://www.chemical.org.uk/wp-content/uploads/2018/05/SPLI-Guidance-2018.pdf
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PHASE 2
Phase 2 consists of mid-priority elements that work in conjuction with the other PSM 
elements to manage process risk. 

CONDUCT OF OPERATIONS - SENIOR 
MANAGEMENT RESPONSIBILITY

Conduct of operations refers to carrying out 
operational and management tasks methodically 
to achieve operational excellence. Conduct of 
operations is closely tied to an organization’s 
culture. This element refers to the role of  
senior management responsibility for conduct 
of operations.

PROCESS KNOWLEDGE AND 
DOCUMENTATION

Process knowledge and documentation 
includes process safety information, which 
consists of data relating to the characteristics 
of a process involving hazards, including 
hazardous materials properties, technologies 
and methods, equipment, and operation. This 
includes technical documentation, piping and 
instrumentation diagrams (P&IDs), process flow 
diagrams, and process risk assessments.

INDUSTRY BEST PRACTICES
Audit Process Safety for Compliance and 
Performance, CEP (Chemical Engineering Progress) 
(subscription required)  [Klein and Thompson, 
2022]

Introduction to Conduct of Operations  
[CCPS, 2022]

Key Principles of Process Safety for Operational 
Readiness [CCPS, 2022]

INDUSTRY BEST PRACTICES
Presentation: Prevention Program Safety 
Requirements for Program Level 3 Processes  
[Environmental Protection Agency (EPA), 2013]

Process Safety Information Procedure  
[Inland Star Distribution, 2016]

Process Safety Information Program 
[Nevada Division of Environmental Protection 
Chemical Accident Prevention Program (NDEP), 
2011]

https://www.aiche.org/resources/publications/cep/2022/august/audit-process-safety-compliance-and-performance
https://www.aiche.org/resources/publications/cep/2022/august/audit-process-safety-compliance-and-performance
https://www.aiche.org/ccps/introduction-conduct-operations
https://www.aiche.org/sites/default/files/html/ccps/3230126/GR-OperationalReadiness.html
https://www.aiche.org/sites/default/files/html/ccps/3230126/GR-OperationalReadiness.html
https://19january2017snapshot.epa.gov/sites/production/files/2016-04/documents/region_7-prevention_program.pdf
https://19january2017snapshot.epa.gov/sites/production/files/2016-04/documents/region_7-prevention_program.pdf
https://ci.carson.ca.us/content/files/pdfs/planning/Inland-Star-Distribution/02 - Process Safety Information.pdf
https://ndep.nv.gov/uploads/air-capp-docs/data-ii-psi.pdf
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TRAINING AND COMPETENCY

Training and competency refers to the system in 
place to ensure that personnel have the required 
qualifications and competencies to fulfill their 
roles and responsibilities and conduct their tasks 
safely and effectively. This includes experience, 
education, and training.

INDUSTRY BEST PRACTICES
A Guide to Enhancing Process Safety and Plant 
Efficiency Through the Competence of Control 
Room Operators (CROs) [Leach and Wright, 2014]

HSE Requirements for Contractors [Hitachi, 2022]

HSE Training Matrix [Hitachi, 2022]

HUMAN FACTORS

The human factors element considers how 
the interaction of humans, technology, and 
organizations can affect process safety. Human 
factors evaluates human interactions with respect 
to other components of a workplace system with 
the goal to optimize safety, human well-being and 
overall system performance. 

INDUSTRY BEST PRACTICES
Guidelines for Preventing Human Error in Process 
Safety [CCPS, 1994]

Human Factors Overview and Resources 
[WorkSafeBC, 2023]

Human Factors Self-Assessment Guide and Tool 
for Safety Management Systems at Petroleum and 
Major Hazard Facility Operations  
[State of Western Australia, Department of Mines, 
Industry Regulation and Safety, 2021]

Process Hazard Analysis Human Factors Checklist 
[Contra Costa County Health Services, 2011]

Reducing Error and Influencing Behaviour  
[HSE, 1999]

The Human Factor in Process Safety Management 
[Gambetti, F., Casalli, A., Chisari, V., 2012]

Video: Human and Organizational Performance – 
The 5 Principles in Action  
[Energy Safety Canada, 2022]

PROCESS AND EQUIPMENT INTEGRITY 

Process and equipment integrity includes systems 
to ensure the integrity of the process and process 
equipment, including inspection, testing, and 
maintenance (ITM) of equipment, establishing 
safe work practices, and conducting a pre-startup 
safety review (PSSR) before running a new or 
modified process or equipment.

INDUSTRY BEST PRACTICES

Alarm Handling Checklist [HSE, n.d.]

Alarm Management: A Pillar of Process Safety 
Management [Hydrocarbon Processing, 2021]

Alarm Management - A Practical Guide [ABB, 2021]

Alarm Management Primer [Honeywell, 2012]

Better Alarm Handling Information Sheet  
[HSE, 2000]

Risk Engineering Position Paper: Pre-Start-Up 
Safety Review [Marsh, 2016]

https://www.icheme.org/media/8903/xxiv-paper-07.pdf
https://www.icheme.org/media/8903/xxiv-paper-07.pdf
https://www.icheme.org/media/8903/xxiv-paper-07.pdf
https://library.e.abb.com/public/1fd4e91de08c4abb89a66d5ad9c85762/8DAA5006980_en SA-S-005-02 HSE Requirements for contractors.pdf?x-sign=XwG6Jpi+THRknfz/wXy5HqVUcOZ4DEBeS3jp713fLOJ6qKqgpR8jJQDYZYLxrEH3
https://library.e.abb.com/public/97d12897f8f84f83aa9951ee0a03bbbb/HSE_training-matrix.xlsx?x-sign=LW9VpB6a2DiDEpDVXlyzu3xO7O76mrrAD0Q3qpzEow4/4/wAx079ed7qIUNLMRVT
https://ftp.idu.ac.id/wp-content/uploads/ebook/ip/BUKU MANAJEMEN SAFETY/PEDOMAN SAFETY/Guidelines for Preventing Human Error in Process Safety   ( PDFDrive ).pdf
https://ftp.idu.ac.id/wp-content/uploads/ebook/ip/BUKU MANAJEMEN SAFETY/PEDOMAN SAFETY/Guidelines for Preventing Human Error in Process Safety   ( PDFDrive ).pdf
https://www.worksafebc.com/en/health-safety/hazards-exposures/ergonomics/human-factors
https://www.dmp.wa.gov.au/Documents/Dangerous-Goods/HumanFactors_SelfAssessment.pdf
https://www.dmp.wa.gov.au/Documents/Dangerous-Goods/HumanFactors_SelfAssessment.pdf
https://www.dmp.wa.gov.au/Documents/Dangerous-Goods/HumanFactors_SelfAssessment.pdf
https://cchealth.org/hazmat/pdf/calarp/appendix_j_factors.pdf
https://www.hse.gov.uk/pubns/priced/hsg48.pdf
https://www.aidic.it/cet/12/26/047.pdf
https://www.youtube.com/watch?v=vVRRQ-hlEZY&t=39s
https://www.youtube.com/watch?v=vVRRQ-hlEZY&t=39s
https://www.hse.gov.uk/humanfactors/topics/specific1.pdf
https://www.hydrocarbonprocessing.com/magazine/2021/april-2021/environment-and-safety/alarm-management-a-pillar-of-process-safety-management
https://www.hydrocarbonprocessing.com/magazine/2021/april-2021/environment-and-safety/alarm-management-a-pillar-of-process-safety-management
https://www.icheme.org/media/16019/icheme-alarm-management-practical-guide-06_05_2021.pdf
http://hps-honeywell.co.jp/wordpress/wp-content/uploads/2022/05/Alarm-management-primer.pdf
https://www.hse.gov.uk/pubns/chis6.pdf
https://www.marsh.com/pr/en/industries/energy-and-power/insights/pre-startup-safety-review.html
https://www.marsh.com/pr/en/industries/energy-and-power/insights/pre-startup-safety-review.html
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PHASE 3
Phase 3 consists of longer-term elements that complete the full PSM framework to 
manage process risk. 

REGULATIONS, STANDARDS,  
AND CODES 

The regulations, codes, and standards element 
refers to the management system for the control 
of pertinent regulations, standards, and codes 
to ensure relevant documentation is up to date, 
communicated with relevant stakeholders, and 
consistently used throughout the organization.

PROJECT REVIEW AND  
DESIGN PROCEDURES 

Project review and design procedures 
includes the consideration of risk assessments 
throughout project status, including request  
for approval, siting decisions, and the  
design process.

INDUSTRY BEST PRACTICES
Introduction to Compliance With Standards  
[CCPS, 2023]

INDUSTRY BEST PRACTICES
Controlling Risk During Major Capital Projects 
[Bridges, W. and Tew, R., 2008]

Facility Siting Checklist [EPA Ohio n.d.]

Process Hazard Analysis Facility Siting Checklist 
[Contra Costa County Health Services, 2011]

EMERGENCY MANAGEMENT PLANNING 

Emergency management planning is the 
program used to manage the consequences of 
hazardous scenarios that could arise from a loss 
of containment incident considering regulatory 
requirements, standards, and industry best 
practices, in the preparation for and response to 
an emergency.

INDUSTRY BEST PRACTICES
Corporate Emergency Response Plan  
[Fortis BC, 2022]

Emergency Management Program  
[Arc Resources Ltd., 2021]

Emergency Management Manual  
[BC Energy Regulator, 2021] 

Firefighting Precautions at Facilities with 
Combustible Dust [OSHA, 2013]

Northeast BC Emergency Response Program  
[Arc Resources Ltd, 2022]

Pipeline Operations Emergency Response Plan 
[Nova Chemical, 2020]

Silo Fires: Fire Extinguishing and Preventive and 
Preparatory Measures [Persson, H., 2013]

https://www.aiche.org/ccps/introduction-compliance-standards
https://www.process-improvement-institute.com/_downloads/Controlling_Risk_During_Major_Capital_Projects.pdf
https://epa.ohio.gov/static/Portals/27/112r/facilitysiting.pdf
https://cchealth.org/hazmat/pdf/calarp/appendix_j_siting.pdf
https://www.cdn.fortisbc.com/libraries/docs/default-source/about-us-documents/corporateemergencyresponseplan.pdf?sfvrsn=bd5c27_14
https://www.arcresources.com/wp-content/uploads/2022/08/AIMS-Element-9.2-Emergency-Mgmt-Rev.-1.pdf
https://www.bc-er.ca/files/operations-documentation/Emergency-Response-and-Safety/Emergency-Management-Manual.pdf
https://www.osha.gov/sites/default/files/publications/OSHA_3644.pdf
https://www.osha.gov/sites/default/files/publications/OSHA_3644.pdf
https://www.arcresources.com/wp-content/uploads/2022/08/2022-NEBC-Emergency-Response-Plan-Redacted.pdf  
https://www.novachem.com/wp-content/uploads/ERPDec2020.pdf
https://www.msb.se/siteassets/dokument/publikationer/english-publications/silo-fires-fire-extinguishing-and-preventive-and-preparatory-measures.pdf
https://www.msb.se/siteassets/dokument/publikationer/english-publications/silo-fires-fire-extinguishing-and-preventive-and-preparatory-measures.pdf
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INDUSTRY BEST PRACTICES
Combustible Dust Incident Database and Reports 
[DustEx Research Ltd., 2023]

Process Safety Code: Process Risk Management – 
Enhancing Process Safety Knowledge  
[GPCA, 2011]

Process Safety Fundamentals [International 
Association of Oil and Gas Producers, 2020]

Process Safety - Process Safety Summit  
[Conoco Philips, 2023]

Toolbox Webinar Series (including Learning from 
Incidents, The Role of Leadership in Accident 
Investigations, Learning from What Goes Right and 
others listed) [Energy Institute, 2023]

AUDIT PROCESS 

The audit process is the system for assessing the 
organization’s current PSM program with respect 
to a given PSM standard to determine if the 
program conforms to the standard and if the PSM 
program is implemented and maintained.

INDUSTRY BEST PRACTICES
Process Safety Element Audit Checklist  
[NDEP, 2016]

Process Safety Management Audit Protocol 
Workbook [CSChE, 2013]  

Process Safety Management Standard Audit 
Protocol [CSChE, 2013]

PSM Auditing Checklist [OSHA, 2019]

PSM Program Review Checklist  
[Georgia Tech OSH Program, 2011]

Site Self-Assessment Tool [CSChE/Major Industrial 
Accidents Council of Canada, 2001]

ENHANCEMENT OF PROCESS SAFETY 
KNOWLEDGE 

Enhancement of process safety knowledge 
includes the continuous improvement of process 
safety knowledge through industry learnings  
and participation in various associations  
(e.g., professional, trade, labour, technical), and 
incorporation of advances and improvements 
where feasible.

Visit www.wpaclearning.com for the 
free PSM training module.

THIS PROJECT WAS FUNDED BY WORKSAFEBC UNDER AN INNOVATION AT WORK GRANT.  
The views, findings, opinions, and conclusions expressed herein do not represent the views of WorkSafeBC.

https://dustsafetyscience.com/
https://gpca.org.ae/wp-content/uploads/2018/05/6-Process-Safety.pdf
https://gpca.org.ae/wp-content/uploads/2018/05/6-Process-Safety.pdf
https://www.iogp.org/workstreams/safety/safety/process-safety/fundamentals/
https://www.conocophillips.com/operations/safety-health-security/commitment-to-safety/process-safety/
https://toolbox.energyinst.org/webinars
https://toolbox.energyinst.org/webinars
https://toolbox.energyinst.org/webinars
https://toolbox.energyinst.org/webinars
https://ndep.nv.gov/air/chemical-accident-prevention/guidance
https://www.cheminst.ca/wp-content/uploads/2019/04/PSM20Audit20Protocol20Workbook-1.pdf
https://www.cheminst.ca/wp-content/uploads/2019/04/PSM20Audit20Protocol20Workbook-1.pdf
https://www.cheminst.ca/wp-content/uploads/2019/04/PSM20Standard20Audit20Protocol2020version20201.01.clean_-1.pdf
https://www.cheminst.ca/wp-content/uploads/2019/04/PSM20Standard20Audit20Protocol2020version20201.01.clean_-1.pdf
https://www.osha.gov/sites/default/files/2019-03/08_PSM_Auditing_Checklist.pdf
https://oshainfo.gatech.edu/wp-content/uploads/2020/01/PSM-Program-Review-Checklist.pdf
https://www.cheminst.ca/wp-content/uploads/2019/04/site20self20assessment20tool-1.pdf
http://www.wpaclearning.com/



