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Move section 6:  Hydrogen-fuel-cell-electric 
powered machine to a new Standard M424.5:25

• Add handle, transport and storage hydrogen 
fuel 

Review, correct, revise and add content where 
applicable in M424.4:25

Add handle, transport and storage battery in 
M424.4:25

01.  Background and Objectives – Revise M424.4:25

Revise M424.4:25



01. Background and Objectives – Sample of battery fires 
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Samples of battery fire at the mine sites

Borden Mine on 
Surface, 2019 Southern district 

U/G, 2019

Onaping district

U/G, 2020

Credit photos to Ontario Mine Rescue 
presentation, 2022



5

01. Background and Objectives - Battery fires at Macassa Mine
 Between 2022-2023, Macassa Operation have experience (6) fires involving batteries (1) in 2022, (5) in 2023

Reference:  Battery Fire Events_Agnico Eagle 
presentation, 2024



Current Codes and Regulations for transporting battery 
on surface roads and air transportation

 UN regulation:  Transport of Dangerous Goods_Volume I & II

 Canada SOR-2001-286 Transportation of Dangerous Goods Act 

 USA Code of Federal Regulations, 49 CFR Ch 1 & 173-185

 IATA Standards

6 Credit photo to UN Regulation, V1

Battery is clasified as dangerous goods, the shipper (Consignor) required to have TDG training certificate

01. Background and Objectives – Codes and Regulations
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How to minimize and mitigate the risk of performing 
the following tasks in an underground mine? 

Handle, transport and storage:  
good/suspected/bad battery 

Handle, transport battery contained in equipment 
or packed with equipment

 Fire Suppression (safety specific)

 Battery emergency alert protocol 

01. Background and Objectives - Important questions 
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2.0  General Approach - Revise Standard M424.4:25

Reference 
Standards & 
information

Knowledge & 
Experience

Standard 
M424.4:25
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2.0  General Approach - Working group structure

Each working group review, revise, add more technical information and provide the 
final content for M424.4 Standard.  
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2.0  General Approach - Team Members M424.4:25

Total 26+ Team Members
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2.0  Participants Bowtie Risk Assessment
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3.0  Technical Content – Review Bowtie Risk Assessment

Bowtie Risk Assessment led by Heather Dobson (Vale) – Sept/20/2024 (3 hrs), Sept/23/2024 (2 hrs)

Purpose: 

• Brainstorming and capturing knowledge and experiences from the team members

• Evaluate potential hazards and find solutions associated with topics below

• The information will be disseminated throughout the Standard

Topics:

 Battery fire while in storage or charging while in the underground

 Battery fire during access and handling in the underground

 Battery fire during transportation (from the portal or the collar into the underground)
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3.0  Technical Content – Review Bowtie Risk Assessment
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3.0  Technical Content – Review Bowtie Risk Assessment

Battery fire while in storage or charging while in the underground
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3.0  Technical Content – Review Bowtie Risk Assessment

Battery fire during access and handling in the underground
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3.0  Technical Content – Review Bowtie Risk Assessment

Battery fire during transportation 
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3.0  Technical Content – Review Bowtie Risk Assessment
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TSC M424.4:25

2024 July Aug

2025

END

Kick of 
Meeting

Sept

Review 
references

Oct Nov

Review & 
select content

Dec

Review & 
select content

June May

Submit for 
publish review

Apr

TSC revises & 
resubmits to 

TC

Mar Feb

Finalize draft 
standard

Jan

Review draft 
standard

Review & 
select content

Review & 
select content

TC reviews 
drafts 

standard

Form draft 
standard

CSA 
process

4.0  Next steps

21TSC M424.4 meeting every 1 month of 2025
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John Le, P.Eng. (CanmetMINING)

Email:  john.le@nrcan-rncan.gc.ca

(705) 618-1838


