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REGULATORY PERSPECTIVE ON EMERGENCY RESPONSE TO FIRES INVOLVING HAZARDOUS 

MATERIALS AT FUEL FACILITIES IN CANADA 

 

1.0 INTRODUCTION 

The Canadian Nuclear Safety Commission (CNSC) is the regulatory body that was created by an Act of the 

Parliament of Canada to regulate the use of nuclear energy and materials to protect health, safety, security and the 

environment and to respect Canada's international commitments on the peaceful use of nuclear energy.  The 

Processing and Research Facilities Division (PRFD) of the Directorate of Nuclear Cycle and Facilities Regulation 

(DNCFR) is responsible for the licensing and compliance oversight of Fuel Facilities operating in Canada. Fuel 

Facilities in Canada produce uranium dioxide fuel for Candu reactors as well as uranium hexafluoride (UF6) for 

export to enrichment facilities.   

 

Fuel Facilities in Canada are granted a licence for a fixed period of time requiring periodic renewal, typically 

every 5 years. Licences contain several site-specific conditions which undergo a comprehensive review during 

each licence renewal process.  During licence renewals conducted over the last 5-7 years a number of licence 

conditions have been added to fuel facility operating licences in the area of fire protection. Licence conditions 

have included requirements to comply with the National Fire Code and National Building Codes of Canada, as 

well as NFPA 801.  The primary focus area of CNSC regulation is the risks of fires resulting in releases of nuclear 

substances and other non-radioactive hazardous materials associated with the production of nuclear substances.   

 

The increase in regulatory oversight in this area included a review of fuel facilities engineered and administrative 

safeguards to prevent and mitigate fires, and has resulted in a number of equipment and procedural upgrades.  

Emergency response measures specifically targeted to fires has been an area identified where fuel facilities 

required significant enhancements, in particular fuel facilities located in small communities where local fire 

departments have limited capabilities.  In this paper we will describe how two different facilities, a conversion 

facility and fuel fabricator, deployed different strategies to address the risks associated with this issue.   

 

2.0 CONVERSION FACILITY FIRE RESPONSE 

The conversion facility faced the challenges associated with a significant size industrial complex with two 

operating plants, one producing uranium dioxide powder and the other producing UF6.  Each plant has significant 

inventories of nuclear substances and hazardous materials, including various uranium compounds and chemicals 

used in the production processes.  However the predominate risks at the site are associated with the significant 

inventories of anhydrous hydrogen fluoride and UF6 found in the UF6 plant. The UF6 production process also 

utilizes significant amounts of hydrogen and fluorine gas with their inherent fire-related risks.   

 

The site has an Emergency Response Team (ERT) that has been in place for several years.  The ERT is part of the 

site Emergency Response Organization (ERO) which besides ERT staff, includes incident command as well as 

technical support staff.   

 

The roles/responsibilities of all ERO staff are defined in the site Emergency Response Plan, which is one of the 

licensing basis documents for the facility.  The plan also defines the interfaces with supporting off-site emergency 

response organizations such as the local fire department.  Besides local municipal emergency responders the 

licensee has arrangements with local industries for mutual support during incidents.   

A committee of local industry and municipal responders is in place to facilitate this mutual support system.  

Activities of the committee include the conduct of joint emergency exercises involving municipal and industry 

responders.  

 

Up until 2005, emergency response efforts at the site had focused on hazardous materials (HAZMAT) response to 

incidents where there was no fire, primarily leaks during operations such as AHF rail car unloading.  The site 

Emergency Response Team (ERT) had not been trained to respond to fires that progressed beyond the incipient 

stage.  The local fire department had been relied on to be the primary responder if a significant fire developed on-
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site.  The fire department, which is a fully volunteer force, had limited HAZMAT capabilities in terms of 

equipment and training.  Thus if a significant fire developed on-site in an area of the facility such as the UF6 plant 

where there are significant inventories of hazardous materials, and a HAZMAT response may be required, the 

local fire department may not be adequately prepared to fully assume the primary responder role.  Through mutual 

aid arrangements the local fire department could request assistance from fire departments in neighboring 

municipalities to assist in mitigating any incident that is beyond their response capability.  However fire 

departments in municipalities located close-by also did not have significant HAZMAT capabilities, so this 

assistance would not be readily available in the early and often critical stages of an incident. 

 

Once this potential gap in fire incident response capabilities was identified the licensee commenced to upgrade 

ERT fire response capabilities so that the licensee could assume the role of primary responder if a significant fire 

incident developed in areas of the facility with significant inventories of hazardous materials.  Actions were also 

taken to assist the fire department in upgrading their ability to support the ERT in responding to such fires, as well 

as to enhance coordination between the two response organizations. Below are listed a number of the measures 

taken; 

 ERT members were trained to capabilities of industrial fire brigade as per NFPA 600  

 size of the ERT at the facility was increased significantly 

 ERT coverage during off hours was enhanced 

 a fire truck was purchased and located on-site to make it available 24/7 

 additional fire response support equipment for the site was purchased (ex bunker gear, thermal imaging 

camera) 

 HAZMAT training was provided to local fire department personnel 

 pre-incident plans were developed in conjunction with the fire department 

joint emergency response training with fire department was enhanced 

 

3.0 FUEL FABRICATOR FIRE RESPONSE 

In the case of the fuel fabricator, the risks were of a different nature as the operation is much smaller in scale, and 

the facility does not contain significant inventories of non-radioactive hazardous materials.  The principal hazards 

at the facility are internal and external radiation hazards.  Unlike the conversion facility, the fuel fabricator did not 

have an established ERT to support the fire department.  

 

The gaps identified in fire response capabilities related primarily to the need for the licensee to enhance radiation 

protection support and to ensure there is adequate coordination between the fire department and licensee support 

activities during an incident. Measures taken to address these gaps included: 

 

 an Emergency Response Team(ERT) was established to coordinate and deliver support services to fire 

department personnel 

 ERT support services were established, including dosimetry, decontamination and post incident clean-up 

 pre-incident plans were developed in conjunction with the fire department  

site familiarization training for fire department personnel was enhanced  

 

4.0 CONCLUSION 

In each case, the licensee was ultimately able to address the gaps identified in emergency response to fires 

involving nuclear and hazardous materials to the satisfaction of the CNSC.  The CNSC verified the adequacy of 

the upgraded response by performing an on-site assessment of a joint emergency exercise involving a fire incident 

scenario at each facility. 


