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1.0 EXECUTIVE SUMMARY 
 

The Salt Spring Island Fire Rescue (SSIFR) is considered a “volunteer” fire department and 
no disrespect is intended or implied to the exempt Fire Chief or the seven career 
firefighters who belong to the International Association of Fire Fighters (IAFF) Local 4467.  
They are an important and integral part of the department. 
 
There are 44 paid-on-call firefighters who volunteer to be firefighters with the SSIFR.  The 
paid-on-call firefighters derive their primary source of income from employment 
elsewhere.  Unlike career staff, they do not have assigned shift schedules with the fire 
department.  They start to get paid when they are summoned to an emergency incident. 
 
The Salt Spring Island Fire Protection District (SSIFPD) has established the SSIFR to provide 
fire protection service to the residents of, and visitors to, Salt Spring Island.  They have 
done this through a SSIFPD Bylaw which lists the services the SSIFPD grants authority to 
the SSIFR to provide.  By so doing, the SSIFPD is obliged to meet a Duty of Care.  Taking 
this obligation seriously, the SSIFPD has authorized this review to determine if the SSIFR is 
meeting a reasonable level of performance.  Evaluating the operations of Salt Spring 
Island Fire Rescue (SSIFR) in comparison to National Fire Protection Association (NFPA) 
1720 Standard, Standard for the Organization and Deployment of Fire Suppression 
Operations, Emergency Medical Operations and Special Operations to the Public by 
Volunteer Fire Departments is the object of this report. 
 
NFPA publishes more than 300 consensus codes and standards intended to minimize the 
possibility and effects of fire and other risks.  NFPA codes and standards, administered by 
more than 250 Technical Committees comprising approximately 8,000 volunteers, are 
referenced and used throughout the world.  Adoption of any NFPA code can have 
consequences.  NFPA codes are routinely updated every five years and adopting an NFPA 
standard as a policy carte blanche could result in a community being held to that standard 
which may be impossible for them to meet.  The current (2014) edition of NFPA 1720 
Section 1.3 Application 1.3.1 instructs the Authority Having Jurisdiction (AHJ) to 
determine if this standard applies to its fire department. 

This standard is generic and does not take into consideration the unique circumstances of 
the SSIFPD.  NFPA 1720 may be relatively easy for some communities to meet who do not 
have island isolation, topographical challenges or the many variables and factors beyond 
the control and influence of the SSIFPD. 
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NFPA 1720 is a good guideline to use in comparing how the SSIFR is performing to this 
standard.  We believe the SSIFPD should not adopt NFPA 1720 as the performance 
standard for the SSIFR.  In the narrative, charts, and tables in the sections of this report, 
the SSIFR is evaluated to the NFPA 1720 standard, and in general, terms the SSIFR is 
performing quite well when the many community challenges are considered.   

We believe a more practical path for the SSIFPD and the SSIFR going forward is to use this 
report to start a performance measuring process.  Using the data in the report and from 
other sources to establish performance measuring targets so continuous improvements 
can be made. 

The SSIFR is evolving.  It is in a long transition from being a fully volunteer service to 
becoming a “composite” fire service with full-time career and paid-on-call firefighters.  
Chief George recognizes that as part of the evolution of the SSIFR, adjustments to the 
service delivery model are required to improve the evening and overnight response time.  
One way to do that is to better utilize the career staff by arranging shift schedules to have 
some career staff on duty during this time so they can reduce the turn-out time which is 
one variable in the overall response time targets the SSIFR can control. 

Statistically, FWC determined there has been a significantly longer turn-out response time 
for calls that occur between the 1700 hrs. and 0700 hrs. (the “Evening/Night Shift”) as 
opposed to the “day shift” (0700 hrs – 1700 hrs.). This delay in response time impacts and 
increases the risks of loss of life/property and for structure fires an increased risk for the 
firefighters with a greater likelihood of flashover and structural collapse.   
 
Approximately 46% of fire events happen during the Evening/Night Shift when the fire 
stations are not staffed, and responses are reliant on the Standby Duty Officer and POC 
volunteers.   
 
The increase in response times during the Evening/Night Shift could be significantly 
improved if the Fire Chief had more flexibility to manage his human resources, 
particularly the career firefighters, more effectively. The current restrictions on the Fire 
Chief appear to contribute to a heightened level of risk with respect to Public Safety 
issues and to property losses. 
 
It is apparent that the governance of the Salt Spring Fire Department has matured greatly 
since the first collective agreement was negotiated. Today’s Board of Trustees find that 
the language which was agreed to in 2005 has limited the ability of the Fire Chief to 
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operate and oversee the fire service on Salt Spring in a manner that reflects the mutual 
best interests of the landowners and the firefighters, many of whom are landowners. 
There is no question that having career firefighters combined with a roster of dedicated 
paid-on-call firefighters has provided the community with an acceptable level of fire 
service. However, it is felt that with some adjustments to the staffing model an improved 
level of service could be achieved. By allowing the Fire Chief to schedule firefighting staff 
to provide better 24/7 coverage, an improvement to the department’s performance can 
be achieved by improving response times between 1700 hrs and 0700 hrs.  By adjusting 
shift schedules, mitigation of some threats to Public Safety will be a positive outcome. 
Having two career staff members on duty during the Evening/Night Shift would be a 
recommended approach to achieving these objectives. 

The report suggests that perhaps paid-on-call members could be “paired” on blended 
crews with career staff.  The paid-on-call firefighters could agree to be on minimum 
standby pay and would “bump” up to the normal paid-on-call rate when a call for service 
comes in.  Career and paid-on-call staff receive the same accredited training, so the issue 
of training should not be in question.  An assumption is made that because of the 
experience the career staff have; they would be the officers in charge of the crews.  The 
career members would conduct an incident size up, develop an incident action plan and 
call for more resources or stand down other crews. 

The driving time from nine residential addresses of current SSIFR firefighters were 
checked to confirm the time it will take them to respond from their residence to the 
nearest fire hall.  If the current staffing model is continued, response times are not likely 
to improve.  The road network on Salt Spring Island is fixed and is a reality which must be 
factored in to response time targets. 

Complete analysis of the historical call data was a challenge.  Analytical data we received 
was found to have missing times or erroneous data.  The SSIFR tracks data for payroll 
commencing at the time the call is transmitted.  We assume at peak or busy times the 
CRD Fire Dispatch in Langford may not complete the call data entry until dispatch activity 
allows for the dispatcher to complete the record.  If a dispatcher is busy, they may page 
out a fire department and return to finish the call processing time information twenty 
minutes later.  In the data, we received for analysis; the call processing time appears 
erroneous for some events because of the twenty-minute (or longer) time delay.  Another 
example of missing data was “on the air” responding or returning to service times which 
we understand is captured by a radio transmission.   
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Without question, the CRD Langford dispatch centre does a good job of taking 9-1-1 calls 
and dispatching fire departments.  This depth of analytical analysis may have never been 
requested from them before, and so the issue of erroneous, incomplete or missing data 
may not have been recognized.  If this level of analysis is going to be used, an audit and 
verification system of events should be implemented. 

Concerning demand zones, it may not be possible for the SSIFR to consistently meet the 
initial attack requirements of urban, suburban, and rural as prescribed in NFPA 1720. 
Table 19 is a map noting all calls where SSIFR has arrived in under or over 14 minutes as a 
suggested response time target in NFPA 1720.  Analysis of historical performance of the 
SSIFR confirm this as noted on Table 20 which indicates how many incidents the SSIFR 
response time was over fifteen minutes.  Over the evening and night time hours, the 
number of response times over fifteen minutes is greater. 

The Ganges fire hall is a concern for many reasons which have been articulated before 
many times.  It needs to be replaced, and the Brinkworthy Road site is a good location for 
several reasons.  Servicing the north end of the Island will be improved because more 
resources will be north of where they are currently located. 

Health and safety concerns at the existing fire hall are increasing and need to be 
addressed soon.  It is assumed a new fire hall will be the top priority in the coming 
months. 

The report makes eight recommendations plus many other suggestions in the narrative 
for ways to improve performance levels. 

In summary, NFPA 1720 could be used as guideline but not be adopted by the SSIFPD.  
Consideration should be given to having a blended career and paid-on-call staffing from 
17:00 hours to 07:00 hours to improve response times during this period.  An audit and 
verification system to account for missing information in event recording should be 
implemented if thorough analysis of events is required.  A new number one fire hall is a 
priority. 
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1.1 Summary of Recommendations 
 
RECOMMENDATION: 9.1.1 
 
SSIFPD request the Fire Chief to provide alternate solutions to the current overnight 
staffing arrangements that will reflect the commitment of SSIFPD to public safety and best 
possible response of resources to incidents that occur between the hours of 1700 hrs and 
0700 hrs. 
 
RECOMMENDATION: 9.1.2 
 
Consideration should be given to utilizing a blended career and paid-on-call staffing 
model. 
 
RECOMMENDATION: 9.2.1 
 
That the SSIFPD should consider all aspects of community risk including commercial 
development in its District Strategic Plan and not simply demographics in the core area of 
Ganges when planning for an effective fire department response force. 
 
RECOMMENDATION: 9.2.2 
 
That the SSIFPD move immediately to map out a Project Charter to develop a new Fire Hall 
# 1. 
 
RECOMMENDATION: 9.3.1 
 
The SSIFPD and SSIFR continue their practice of open, transparent and  
consultation-based accountability and, communication the key issues that are 
under discussion. 
 
RECOMMENDATION: 9.4.1 
 
The SSIFPD ensure that they have the appropriate policy documents in place to  
support the Fire Chief to carry out his responsibilities within the framework  
of Bylaws 59 and 92. 
 
RECOMMENDATION: 9.5.1 
 
The SSIFPD make a concerted effort to build strategic partnerships with various  
other government agencies to assist them to advance their key projects while  
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maintaining a effective and efficient administration system. 
 
RECOMMENDATION: 9.6.1 
 
The SSIFPD should revisit the objectives contained within their 10 Year Plan to ascertain if 
they are still relevant and determine the priorities, developing strategies and timeframes 
to complete the desired goals.  

2.0 INTRODUCTION  
 

The Salt Spring Island Fire Protection District (the “SSIFPD”) has chosen to engage 
FireWise Consulting Ltd. (FWC), a professional company experienced in the fire protection 
field to evaluate the operations of Salt Spring Island Fire Rescue (SSIFR) against National 
Fire Protection Association 1720 Standard, “Standard for the Organization and 
Deployment of Fire Suppression Operations, Emergency Medical Operations and Special 
Operations to the Public by Volunteer Fire Department.” (NFPA 1720).  A desired 
outcome of this project is to determine if SSIFR is meeting an acceptable level of public 
safety objectives for a fire and emergency services department as outlined in NFPA 1720. 
 
Of interest to the SSIFPD is the evaluation of the SSIFR’s response times, the assembly of 
an effective response force to emergency call-outs and whether the SSIFR is meeting 
other standards which the SSIFPD has determined as acceptable for their community.  
 
FWC had the privilege of participating in a Fire Service Review SSIFR in 2014 (hereafter 
referred to as the “2014 Walker Resource Group report”) in association with The Walker 
Resource Group.  The 2014 Walker Resource Group report prepared for the SSIFPD and 
presented in January 2015 included an inspection and audit report generated by FWC as 
part of their responsibilities in the project.  The inspection and audit is based on a 
checklist developed by the Office of the Fire Commissioner (OFC) in 2008 as directed by 
the Chief Coroner in response to the tragic line of duty death of a volunteer firefighter in 
March 2004. 
 
The information gained through the in-depth assessment of the SSIFR in 2014 has proven 
to provide FWC with an excellent understanding of the structure of the SSIFR and the 
priorities the SSIFPD has identified as key to their ability to meet the expectations of the 
property owners and residents of Salt Spring Island. 
 
The approach taken by FWC, with respect to addressing the Services outlined in Schedule 
“A” of the Consulting Services Agreement (the “Agreement”) entered into with SSIFPD 
was to draw on the findings recorded in the Fire Services Review report, the 
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recommendations made at that time and the objectives outlined by the staff in a 
telephone conversation following the awarding of the contract to FWC. 
 
This Report is designed to focus specifically on the issues raised by the SSIFPD and the 
recommendations offered are based on what FWC’s believes will serve the best interests 
of all stake-holders sustainably. 
 
As the Agreement requests the evaluation of SSIFR operations, against the various parts 
as outlined in NFPA 1720, be examined.  Each of those component parts of the standard 
are addressed in this report to ensure the SSIFPD has a clear understanding of the 
performance of SSIFR, as is reasonable for a community to expect for the size, governance 
structure, population density and economy of Salt Spring Island. The effectiveness and 
efficiency of the SSIFPD and the SSIFR were key considerations as was the safety of the 
citizens and firefighters. 
 
As was evident in 2014, the SSIFR is well organized, well trained and has leadership that 
strives to provide the best possible fire protection and suppression services to the 
property owners, residents and visitors to their community. 
 
FWC appreciates and values the opportunity to assist the SSIFPD establish the 
benchmarks and realistic expectations it may establish at a critical juncture in its’ 
evolution. 
 

2.1 Disclaimer 
 
This report is submitted for your review and consideration.  FWC makes no 
representation or warranty to the recipient about the information and shall not be liable 
for any errors or omissions in the information or the use thereof.   
 
A significant number of the SSIFR members are paid-on-call firefighters who derive their 
primary income from other employment.  No disrespect is intended or implied when the 
term volunteer is used.  The paid-on-call firefighters do not know when they may be 
called to an emergency incident.  The paid-on-call firefighters “volunteer” by devoting 
untold hours of standby time in anticipation of an emergency incident in addition to other 
fire department activities for which they do not receive any financial compensation. 
 
In this report, the terms volunteer or paid-on-call are interchangeable. 
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3.0 BACKGROUND  
 
In the 2014 Walker Resource Group report, it was suggested that the SSIFPD consider 
making a general policy statement along the lines of “SSIFR will strive to approach the 
National Fire Protection Association 1720 recommended standards”.  This is consistent 
with the reference to NFPA 1720 that appears in the SSIFPD 10 Year Plan 2010 - 2020.   
 
FWC stresses that the NFPA 1720 standard should be used as a guideline and for 
reference only but should not be considered a standard SSIFR would be able to meet 
given the staffing model, location of fire halls, topography, roads and other factors unique 
to Salt Spring Island.  It is also important to re-state that this specific standard is neither 
mandated nor legally required to be adopted by AHJs. 
 
The desire of the SSIFPD to provide quality fire service to their community while at the 
same time meeting their public safety objectives requires significant assessment of the 
issues identified in NFPA 1720 beyond the staffing and response time objectives outlined 
in the following table, which was included in the 2014 Walker Resource Group report: 
 
Table 1 NFPA 1720 Table 4.3.2 
 

Demand Zone Demographics  Minimum Staff 
to Respond 

Response Time 
(minutes) 

Meets 
Objective 
    (%) 

 
  Urban area >1000 

people/mi 
 

15 9      90 

  Suburban  
       area 

500-1000 
people/mi 

 

10 10      80 

  Rural area <500 people/mi 
 

6 14      80 

  Remote area Travel distance 
8 miles  
(13 kms)  

4 Directly 
dependent on 
travel distance   

 

     90 

  Special Risks  Determined by 
AHJ  

Determined by 
AHJ based on 
risk  

 

Determined by 
AHJ  

      90 
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In NFPA 1720, Table 4.3.2 above, the critical demand zones staffing, and response times 
suggested are for the urban, suburban, rural and remote areas. Using the dispatch 
information, Table 19 (page 55) plots where SSIFD has responded in under fourteen 
minutes at least once.  There is no information available to determine if the first arriving 
unit was in quarters.  It does not account for turn-out time or time of day, the type of 
incident or how long an effective response force took to arrive.  The information in the 
report shows that even under ideal conditions, it is not always possible for SSIFR to 
consistently get to many areas of the district in under 10-minutes outside of the Ganges 
core. 
 
This report will use generally accepted public safety standards and will address the 
resources of the SSIFR as they are today and suggestions on how they may need to be 
upgraded in the future. 
 
Public safety, risk management, and strategic management will be primary considerations 
as the following issues are addressed: 
 

a. Cost effective delivery of fire suppression services in a manner that compares to 
best practices and consensus based standards. 

b. The minimizing of injury to the firefighters and the public. 
c. The minimizing of property loss by fire to land-owners.  
d. Maintaining a highly skilled team of firefighters who respond to emergency calls in 

an efficient and timely manner. 
 
Report recommendations will be based on the current facilities, equipment, and roster of 
firefighters.  
 
In evaluating how the SSIFR operations perform concerning the content   
of NFPA 1720, the report will address each aspect of the NFPA guideline. 

4.0 OBSERVATIONS 
            

4.1 Fire Suppression Organization 
 
A critical component of any evaluation or assessment of the operational capability of a 
fire department is to review the structure of the Authority having Jurisdiction (the “AHJ”) 
for the fire department. 
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On Salt Spring Island the AHJ is the Salt Spring Island Fire Protection District (the 
“SSIFPD”), and the fire department operates as the Salt Spring Island Fire Rescue (the 
“SSIFR”). 

 
The SSIFPD is an improvement district, and as such is a local authority which is responsible 
for providing services for the benefit of the residents in a defined community.  The service 
provided in the case of the SSIFPD is fire service, and the defined community is described 
in the Letters Patent of the SSIFPD as approved by the Ministerial Order No. M 129 dated 
March 21, 2017. 

 
The governance of the SSIFPD is led by a Board of Trustees elected by the land-owners 
within the defined boundaries of the SSIFPD.  One of the Trustees acts as the board chair. 
 
Through enabling legislation, the Board of Trustees have the discretionary power to enact 
Bylaws.  In the case of the SSIFPD, Bylaw No. 59 was enacted to provide for the 
“Establishment and Operation of a Fire Department.” 
 
This Bylaw defines the services that the SSIFR may provide and details the powers and the 
duties of the Fire Chief. 
 
The Local Government Act gives improvement districts the authority to set rules about 
the services that they provide – whether it is setting the price of the service or regulating 
the service.  In the case of the SSIFPD, the price of the service is collected in the form of 
taxes for the specified service. Regulating the service is in the form of a bylaw and 
policies. 

 
Four key responsibilities of the SSIFPD which have direct impact on the purpose of this 
report are: 

 
1. The power granted SSIFPD to finance their operations.  This is accomplished by 

assessing a fire protection mil rate through taxes, imposing fees or charges and, by 
borrowing.  

 
2. Public accountability.  The importance of this is to ensure that key issues under 

consideration are shared with the land-owners through the openness of meetings, 
effective, timely, accurate and consistent communications and an open approach to 
elections and referenda.  There is concern that improvement districts do not have the 
same standard of public accountability that regional districts and municipalities have.  
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The SSIFPD have worked hard through “town hall meetings,” their web-site and use 
of local media to meet their commitment to public accountability. 

 
3. Administrative effectiveness.  Accepting that the size of the improvement district 

and the tradition of having a volunteer board of trustee needs to be balanced with 
the recruitment of professionals to deal with some of the complex issues that the 
SSIFPD is confronted with.  

 
The present Board of Trustees appears to have recognized the importance of 
engaging professional assistance effectively. 

 
4. Intergovernmental or other agency relationships.  Such relationships are 

significantly important as they often impact the SSIFPD’s ability to make decisions. 
Such agencies would include but not be limited to the Capital Regional District, the 
Islands Trust and the many water utility organizations which serve the population of 
Salt Spring Island.  
 

It is inevitable that there is potential for conflict when land use planning and servicing 
responsibilities are vested in different jurisdictions in rural areas.  The ability of the SSIFPD 
to deal with growth management can place pressures on the AHJ and requires innovation 
on creating a strategy that will avoid placing undue strain on the taxpayers within the 
SSIFPD.  Without proper consultation, other organizations create operational issues for 
SSIFR that they must adjust their mode of operation to fullfil their mission. 
 
Records of the SSIFPD show that effort has been made to build meaningful relationships 
with other government agencies to ensure that the provision of fire suppression services 
is supported an effective manner. 

 
SSIFPD has addressed their key responsibilities, as noted above, but there are ongoing 
challenges which include the following: 
 

• Understanding and addressing the concerns of Salt Spring taxpayers and residents    
 
Based on the recent referendums there appears to be little appetite to support a 
shift to a municipal form of local government plus a rejection of the proposed 
construction costs for a new fire hall as has been presented in the past.  During the 
incorporation debate, one of the most significant liabilities of improvement districts 
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was their inability to compete for Provincial grants.  A British Columbia Provincial 
policy makes an Improvement District ineligible to compete for matching Federal - 
Provincial grants, unlike some other provinces who do allow this level of local 
government to compete.  An Improvement District can apply for Federal 
Government Grants providing the District meets eligibility requirements. 
 

• Awareness of the capital needs of the SSIFR  
 
Fire departments are expensive to establish and expensive to maintain.  A capital 
asset replacement plan will ensure the apparatus currently in service will be 
replaced as required with appropriate equipment necessary for the services that the 
SSIFPD wishes the SSIFR to provide.  Sustaining the current level of service, which 
provides taxpayers with a fair cost for fire insurance, the age, location and 
suitability of the current fleet of equipment requires constant evaluation. 
 

• Changing demographics 
 
Salt Spring Island is world renowned for its serenity and quiet life style. Those 
qualities make it a desirable place to live and many residents have moved to the 
Island to retire.  Like all Canadian communities, there is large demographic shift on 
the horizon, and there will be increased demands for service placed on SSIFR. 
 

• Challenging Infrastructure 
 
The status of the infrastructure of Salt Spring Island and the lack of control that the 
SSIFPD has over things such as water supplies, road structure, and building 
development.  Fire protection services provided by the SSIFR must adapt to the 
availability of water, the width, grade and maintenance of the roads and the 
development strategies implemented by other levels of government. 
 

• Changing Fire Dynamics in modern construction 
 
Trends in modern construction design and building materials have resulted in 
modern buildings reaching the fully involved state (flashover) in under five minutes.  
The fire service will not be able to respond fast enough to fires in these situations 
meaning that enhanced fire detection and suppression system should be required 
and included in modern construction. 
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• Sustainability of the level of fire protection services 
 
The ongoing demands to upgrade premises and equipment without putting 
excessive pressure on the taxpayers to increase taxes to pay for these needs is a 
challenge to manage.  At the same time, ensuring the commitment to maintaining 
and improving all aspects of firefighter health and safety is critical.  

 
Each of the topics outlined above link directly to the evaluation of the SSIFR as it relates 
to guidelines as outlined in NFPA 1720 Standard for the Organization and Deployment of 
Fire Suppression Operations, Emergency Medical Operations, and Special Operations to 
the Public by Volunteer Fire Department.  
 
The SSIFPD have been diligent in their attempt to provide fire suppression operations 
which are well organized and deployed ensuring that the suppression resources of SSIFR 
are indeed, organized and deployed efficiently, effectively, and safely. 
 
The SSIFPD has also provided the SSIFR with the organizational, operational, and 
deployment procedures through its’ approval of the appropriate written administrative 
regulations and policies and approval of the standard operating procedures in effect for 
the SSIFR. An assessment of the approach taken, and the understanding expressed by the 
Board of Trustees suggests that the SSIFPD is compliant with the intent of Section 4.1 of 
NFPA 1720. 
 

4.2 Community Risk Assessment 
 
To ensure the interests of all parts of Salt Spring Island in the defined SSIFPD boundaries 
are considered, in this evaluation, it is important to ensure that the various types of 
known risks are identified, so the fire suppression and other services offered, are 
evaluated. 
 
Part of the Community Risk Assessment (CRA) within the scope of this report include 
specific buildings or critical infrastructure where the likelihood and impact of a significant 
fire should be assessed.  The assessment categorization uses a three-axis assessment 
model. 
 

1. Y Axis -Probability 
2. X Axis -Consequences to the community 
3. Z Axis - Impact on the organization 
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The locations which fall into the 
category of “high probability – high 
consequences – moderate risk” 
because of their characteristics plus 
circumstances in that area and the 
resulting consequences to the 
community include a magnitude of 
human presence or threat of 
economic loss to the community are 
risks that require special attention.  
These risks include schools, the 
hospital, the seniors’ residences and 
ferry terminals.  These are risks that 
would be categorized as moderate to high with high consequences to both the 
community and SSIFR.  A significant fire in one of these risks would impact SSIFR and 
without the benefit of mutual aid, 
reduce their capacity and ability to 
respond to a simultaneous event.  It 
will also take SSIFR time to recover 
from a high consequence, high 
impact event. 
 
A simpler risk assessment model is 
the Two-Axis Risk Assessment 
Categorization method, but that only 
considers the specifics of the risk and 
not the impact on the organization. 
 
Most fires are preventable, and fire 
prevention is good investment.  The SSIFPD has introduced a rigorous program of fire 
safety inspections that reflects the compliance required by municipalities in British 
Columbia to meet the legislation and regulation laid out in the BC Fire Services Act and the 
BC Fire Code.  While the provision of this service is not a legislated requirement for the 
SSIFPD, the recognition of the value of providing a regular series of inspections of public 
buildings on Salt Spring Island is deemed a very pro-active risk management initiative.  For 
clarification, a "building" in the context of the fire safety inspections includes a hotel, 
public building, church, theatre, hall or other building used as a place of public resort. 
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It is also important to consider the risks that are inherent with growth in the community 
and the balance required to deliver an effective and efficient fire suppression service in 
locations that may be classified suburban or rural.  Residents in developments such as 
Fernwood and Channel Ridge may have expectations that will demand an investment on 
the part of the SSIFPD to meet those expectations.  However, they also must take 
responsibility for fire prevention in and on their property.  The topography of Salt Spring 
Island and the absence of an effective mutual aid partner are risk factors which, make it 
challenging to compare the provision of fire services on Salt Spring Island to other 
communities that might appear similar in population, size, and resources. 
 
Identified as a significant risk within the SSIFPD that can be described as a community-
wide challenge is the fire risk that exists within the wildland interface.  The SSIFPD has 
supported the SSIFR in being pro-active with public education initiatives but ensuring the 
implementation of best practices by the land-owners is difficult, as the SSIFPD has limited 
resources and avenues of effective enforcement.  The wildland interface risk is a seasonal 
risk, and during the fire season, this risk would fit in the High Risk, High Consequence, 
High Probability category. 
 
SSIFR has invested in apparatus for this type of incident in the form of a four-wheel drive 
engine, mini-pumper/bush trucks, and tenders for shuttling water. 

 
The importance of risk management in the fire service is 
highlighted by the introduction of the position of Risk 
Management Officer (“RMO”) within the framework of the 
British Columbia Fire Service Minimum Training Standards - 
Structure Firefighters Competency and Training Playbook.  On 
eighteen occasions the “Playbook” emphasizes that it is the 
responsibility of the Authority Having Jurisdiction (AHJ) to 
determine the level of fire protection they wish to provide for 
their community.  The Playbook provides the Job Performance 
Requirements (JPR) only for firefighting and does not offer JPR’s 
for other functions or services nor does it suggest any type of 
performance measuring criterion such as response times.  
 

The Risk Management Officer position is designed as an administrative role created to 
ensure that fire services are identifying and managing the risk and safety aspects of their 
operation.  Areas of responsibility for this role include training program design, training 
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records management, Bylaw management, Operational Guidelines, fire department 
adherence to applicable regulations and standards, and other non-fire ground 
administrative matters related to safety and risk, including those prescribed under the 
Workers Compensation Act (B.C.).  Discussions with the Fire Chief and the evidence of the 
policies and guidelines of the SSIFR reflects that the various parts outlined as 
responsibilities for the RMO have been addressed by the SSIFPD and the SSIFR. 
 
The presence of hazardous materials which are stored, used, and transported on Salt 
Spring Island is an important component of a comprehensive community risk 
management plan.  It is evident that the SSIFR has addressed this issue through planning, 
operational guidelines, strategic partnerships, and training programs. 
 
The content of the SSIFPD 10 Year Plan 2010 – 2020 indicates much thought has been 
given to the considerations that are implied by Section 4.2 of NFPA 1720 and that future 
planning includes addressing the specific risks that are brought about by the continued 
growth of the residential, business and institutional framework of Salt Spring Island.  
Commercial development must also be included in planning to ensure an effective fire 
response force is in place for the increased risk. 
 
 

4.3 Staffing and Deployment 
 
The SSIFR staff roster comprises of a full-time fire chief, seven career firefighters, 44 Paid-
on-Call volunteer firefighters and, administrative staff.  The facilities provided by three 
fire halls are situated to serve all areas of the community.   
 
The 2014 Walker Resource Group report from the Walker Resource Group, mentioned 
the issue of Incident Response Time and the importance of taking a “general” rather than 
a “specific” approach to the issue.  This general approach suggestion was primarily due to 
the uncertainty of how many paid-on-call firefighters might be available to respond and 
the uncertainty of from where they would be responding to a fire hall.  During the 
daytime, career firefighters are available to respond with a fire engine and then 
supplemented by paid-on-call firefighters who respond from wherever they are in the 
community at the time of the call. 
 
While improving response times is an admirable goal, as identified in the SSIFPD 10-year 
Plan 2010 – 2020, the Trustees must find a balance that strives to ensure that all 
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community needs and expectations, from a fire services perspective, are being addressed 
and met within the tolerance levels of the tax-payers. 
 
The objective, therefore, should be to move towards a reasonable standard as outlined in 
NFPA 1720 but to stop short of adopting whole standard as a SSIFPD policy.  Adopting 
NFPA 1720 as policy would put excessive pressure on the SSIFR to deliver its’ services at a 
level which exceeds their capacity with the staffing model currently in place, putting 
SSIFPD in an adverse risk management position. 
 
The introduction and adoption of performance measurements was addressed in the 2014 
Walker Resource Group Report.  It appears that the SSIFPD as the AHJ has not adopted a 
Board policy which states what they deem to be acceptable response times based on the 
uniqueness of the community in comparison to industry standards and best practices.  
 
The SSIFR is well-organized, well-trained, has good equipment, and has an excellent 
history of providing service safely and efficiently.  As previously stated, however, it is 
hampered by the constraints of the main fire hall. 
 
The analysis of their responses to fires over the past three years demonstrates an 
acceptable level of response based on the factors used to evaluate capabilities as outlined 
in Table 4.3.2 of NFPA 1720. 
 
Where the SSIPFD may deem the current response assignments and procedures of the 
SSIFR meet reasonable expectations, the use of a standby duty shift and the better 
overnight response times resulting will provide value to the department contributing to 
the successful mitigation of an emergency incident during the hours that the standby duty 
shift covers. 
 
It is understandable that land-owners wish to be satisfied that the taxes they pay for fire 
suppression services are being applied in a manner that reflects essential staffing 
practices rather than a perspective that might be described as “nice-to-have” but not 
critical to a department of the profile of SSIFR. 
 
The fire ground staffing objectives outlined in the SSIFPD 10-year Plan 2010 – 2020 
demonstrate an understanding of the need to ensure appropriate staffing to deal with the 
effective control and extinguishment of fires with a goal of minimizing property loss from 
fire.  However, for a community, the size and layout of Salt Spring Island, the cost to 
provide a fire service must be within the capacity of the tax-payers to fund. The presence 



21 
 

www:FireWiseConsulting.com            Evaluation of Salt Spring Fire Department Operations to NFPA 1720   March 2018 
  

of career firefighters in the community profile of Salt Spring Island exceeds the level of  
service generally found in a community of this size.  Similar improvement districts in 
terms of population would be Mill Bay Fire Protection District, Cowichan Bay 
Improvement District and Shawnigan Improvement District.  These improvement districts 
are similar in population but do not have career firefighters.  They have chosen to accept  
a level of service provided by paid-on-call firefighters. 
 
The level of service a fire department provides is established by the elected officials of the 
community and is typically based on what the community can afford to provide with 
taxpayer support.  In British Columbia, there is no requirement to have a fire department 
it is purley a local government decision supported by taxpayers. There are many valid 
reasons why such an investment in staff has been made by SSIFPD.  The necessary but 
elusive balance between the level of service the community can afford and the level 
SSIFPD wishes to consistently provide24/7, needs to be addressed.  The current staffing 
and scheduling model prevents SSIFPD from providing the level of service during the 
overnight hours.  Additionally, without proper facilities and equipment required to 
support SSIFR, the service desired service level cannot reach its optimum operational 
effectiveness, and efficiency. 
 
While SSIFR has mutual aid agreements with Mayne Island, Pender Island and South 
Galiano Fire Departments they do not benefit, as many fire departments do, by having 
mutual aid partners that can respond in a timely manner, hence making them require to 
be self-sufficient for a lengthy time at the onset of a significant event. 
 
The issue of facilities is addressed later in this report.  However, it is important that 
reference be made as an observation at this point in the report.  Achieving acceptable 
staffing and deployment levels should not be at the expense of 
unhealthy and unsafe facilities. 
 
Additionally, the implications of the Demand Zones (“Zones”) on 
staffing and response times requires analysis to define the Zones 
within the SSIFPD. 
 
Regardless of which Zone a residence may lie within, recent 
research in the United States by United Laboratories (UL), which 
also applies to Canada, has shown a dramatic shift in what is 
described as the “Safe operational timeframe” for the fire service. 
An UL study entitled “Analysis of Changing Residential Fire 
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Dynamics and Its Implications on Firefighter Operational Timeframes,” shows that 
flashover in modern residential building can occur in under five minutes.   The full article 
on the UL study is attached in Appendix B. 
 
The safe operational timeframe is described as the time when a fire suppression crew 
arrives at the scene of an incident and when the fire is under control.  The research by UL 
determined that a move to larger homes, more open floor plans, an increase in the 
synthetic fuel loads inside homes plus the newer construction materials is resulting in 
faster fire propagation, a shorter time to flashover, rapid changes in fire dynamics, 
shorter escape times and shorter times to collapse.  All of this occurs during the period 
between ignition and the arrival of the fire suppression crew. 
 
The conclusions drawn are that ability for firefighters to provide any interior attack on a 
modern home has been substantially reduced, and the new fire environment requires 
incident commanders to be aware of the impact these changes have concerning safety 
and the tactics used to mitigate the fire.  The fire conditions when firefighters arrive at a 
fire in a newer modern construction home is going to be substantially different to what 
has been the experience with older, legacy homes.  A response time of 10 minutes may 
not allow an interior attack in a residential property as has been the norm in the past.  As 
previously alluded to, early detection and prevention is the key to preventing injury and 
death from a residential fire. 
 
Later in the Report, a section dedicated to Response Times will show the track record of 
the SSIFR over the past three years.  When contemplating fire department response times 
to a residential fire, the changes in fire dynamics must be considered. 
 

4.4 Reporting Requirements 
 
The SSIFR is dispatched by the Capital Regional District (CRD) Fire Dispatch & 
Communications located in the Langford fire station #1.  Incident records were requested 
and received.  It was difficult to get precise information on response times due dispatch 
procedures and requirements of the SSIFR to track paid-on-call payroll information. 
 
On review of the various Dispatch records, it was found that up to 30% of them were not 
usable for statistical analysis due to being incomplete or erroneous due to time stamps 
that were missing or invalid.  One way to mitigate this problem is to set up a type of 
auditing of incident records that is done as close to the data recording being completed.  
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It may not be possible to correct the error but be able to better account for the numbers 
missing and an opportunity to correct processes to improve the accuracy. 
 
Some of the issues noted were that not all events are coded by type.  Dispatch times in 
the data received appear skewed likely due to when the dispatcher completes entering 
call data due to workload.  That could be confirmed by factoring in the time of day so 
when peak demand is low, and the dispatcher can enter the call data without 
interruption.  It is apparent that dispatch times in the data received seem to be most 
accurate in low demand times.  In high demand times and a dispatcher may be processing 
several calls, it appears there may be a time delay after a fire department is alerted and is 
responding to an event and when the dispatcher has time to finishing entering the event 
data.  This does not result in a fire department response delay but does show up in the 
overall event time when using recorded data for analysis  
 
Specific details concerning staffing and response times to confirmed fires and other 
events over the past three years, are broken out and presented elsewhere in this report. 
These statistics provide valuable details measuring the performance of the SSIFR at fire-
related and other types of incidents. 
 
The opinion of FWC is that the current day shift performance of the SSIFR is within the 
standards of performance expected of a fire service with their organizational structure 
and unique community features and is compliant with the intent of Section 4.4 of NFPA 
1720.  Overnight performance could be improved by re-allocating resources. 
 
4.5 Fire Suppression Operations 
 
The Operation Guidelines of the SSIFR reflect an approach that is consistent with the key 
elements of Part 4.5 of NFPA 1720. 
 
Please note that an assessment of the Command and Control abilities of the SSIFR was 
not performed as part of the scope of this project.  
 
Firefighting is dangerous work, and the ability of the Incident Commander to create and 
maintain a command structure to organize and control firefighters at an incident is 
fundamental to their personal safety. 
 
The structure of the SSIFR suggests that the such things as accountability on the fire 
scene, communications with team leaders and the overall coordination of fire suppression 
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operations reflect the manner intended by the guidelines contained in Part 4.5 of NFPA 
1720. 
 
4.6 Initial Attack 
 
A review of the Operational Guidelines for the SSIFR indicates that the importance of 
firefighter safety at structure fires or where an immediate dangerous to life or health 
(IDLH) environment exists is fully understood and that the procedures and protocols in 
place provide the level of organization required before any initial attack is undertaken at a 
working structural fire. 
 
The level of service for fire suppression, approved by the SSIFPD, provides the SSIFR with 
the authority to train their firefighters to perform firefighting activities that include entry 
into structures and objects with the purpose of control and extinguishment of fire.  
 
The SSIFPD 10 Year Plan 2010 – 2020 also supports the understanding that both SSIFPD 
and the SSIFR have concerning the intent of Section 4.6 of NFPA 1720.  Appendix C of the 
Plan outlines the Minimum Fire Fighting Personnel required to carry out fire suppression 
activities according to level of risk present at the incident.  This requirement in the 
standard may not always be possible for the SSIFR to achieve.  Tracking the number of 
firefighters assembled should become a benchmark to determine how often the 
performance targets are met.  The SSIFPD could then use the benchmark to set an 
acceptable standard or performance for the SSIFR.  As noted in table 20 of this report, 
there have been occasions when the response time has exceeded 15 minutes. 
 
NFPA 1720, in general, provide the following benchmarks: 

• Urban Zones with 1000 people/sq. mile call for 15 staff to assemble an attack in 9 
minutes, 90% of the time. 

• Suburban Zones with 500-1000 people per sq/mile call for 10 people to assemble 
an attack in 10 minutes, 80% of the time. 

• Rural Zones with 500 people/sq. mile call for 6 staff to assemble and attack in 14 
minutes, 80% of the time 
 

4.7 Intercommunity Organization 
 
Agreements are in place with Mayne, Pender and South Galiano fire departments. 
Response times from the SSIFR’s mutual aid partners is a challenge but are still necessary 
if a major fire were to occur especially a wildland interface fire. 
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More important and relevant to the risks present on Salt Spring Island is the adoption of 
the Wildfire Suppression with Local Governments Standard Operating Guideline which 
was developed by British Columbia’s Wildfire Management Branch.  It is understood that 
the agency has changed its name to the BC Wildfire Service but the arrangements of how 
fire departments with work in a spirit of cooperation and purpose remains in place. 
 
It is also understood that while SSIFR firefighters has some training to mitigate Hazardous 
Materials incidents, when such incidents that tax the SSIFR and are outside of the scope 
of their training, they have the choice to request assistance from the Regional CRD 
HAZMAT team.  
 
FWC is satisfied that SSIFR has the resources and the training to assess and limit 
exposures to hazardous material leaks and spills.  These events usually fall into the 
category of low frequency, moderate risk, and moderate consequences.  Once the threat 
to public safety has been eliminated, there is usually considerable discretionary time to 
organize the proper mitigation team. 
 

4.8 Emergency Medical Services 
 
The SSIFPD has signed a First Responder Agreement (Consent and Indemnity) with British 
Columbia’ s Emergency and Health Services Commission to provide pre-hospital care on 
Salt Spring Island.  
 
While the provision of medical first response services, as noted in the Agreement, may 
include some of the content of Section 4.8 of NFPA 1720, it is important to remember 
that in British Columbia, pre-hospital care is a provincially mandated service and the 
British Columbia Ambulance Service (BCAS) is the designated service provider. There are 
no cost recovery options available to SSIFR.  The community does receive excellent value 
from the commitment made by SSIFR through the First Responder program.  However, it 
is important to remember there is considerable expense incurred by the SSIFPD to 
provide this service.  The 2014 Walker Resource Group report spoke to this issue, and the 
comments provided by FWC at that time remain unchanged. 
 
Analysis of 1860 calls, First Responder, calls accounted for 37%.  As the population ages, it 
is expected that the demand will continue to grow. 
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It is not intended to question the importance of the First Responder program on Salt 
Spring Island as a valued service to the community but when controlling and reducing 
costs are an issue for the SSIFPD, a discretionary service such as the First Responder 
program must be evaluated.  In analyzing the 1860 calls, it appears SSIFR attends all 
“Delta” and “Echo” type of calls as defined in the Medical Priority Dispatch Protocol1 
(MPDS).  SSSIFR also responds to “Alpha, Bravo and Charlie” calls when BCAS is delayed.    
It is important for the SSIFPD to determine the types of calls the SSIFR will be expected to 
attend.  Like SSIFPD, some AHJ’s restrict fire department response to serious, life-
threatening calls (Echo, Delta and some categories of Charlie calls) where early 
intervention by trained staff is paramount.  Other times a fire department may attend is 
when BCAS is delayed or for a lift assist as is the case for SSIFR.   
 
Firefighting is the core service of any fire department in British Columbia. Other agencies 
such as BCAS have a Provincial mandated responsibility to provide emergency health care.  
Fire departments are restricted by the Emergency Health Services Act2 on the level of 
service they can provide.  Therefore, committing to a high level of response to emergency 
medical incidents by SSIFPD as suggested in Section 4.9 of NFPA 1720 cannot be justified. 
 
Medical aid calls should be analyzed to determine how effective SSIFR is at these events.  
Are they able to make patient contact and intervene before BCAS or does the SSIFR crews 
often show up and simply provide labour without direct patient contact? 
 
4.9 Special Operations Response 
 
A review of the SSIFR operational guidelines indicates that the SSIFR has identified the 
extent of their responses to mitigate incidents where hazardous material is present. 
 
References to Hazardous materials appear through-out this Report as they are a 
consideration within the Community Risk Management assessment.  Hazmat incidents as 
previously mentioned require specialized training to ensure firefighter and public life 
safety, locations, when they are found, must be the subject of detailed pre-incident 
planning.  When an incident occurs involving hazardous materials, it is critical that the 

                                                             
1 The Medical Priority Dispatch System (MPDS) is a unified system used to dispatch appropriate aid 
to medical emergencies including systematized caller interrogation and pre-arrival instructions.  This system prioritizes calls 
into categories from non-serious Omega – referral or alternate care, Alpha – basic life support, Bravo – Closet basic life 
support unit, Charlie – Paramedic Ambulance, Delta – Closest basic life support unit, Echo Closet unit or apparatus with 
trained personnel. 

2 EMERGENCY HEALTH SERVICES ACT [RSBC 1996] CHAPTER 182 
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SSIFR be fully prepared to deal with the situation within the level of their training and in 
accordance with the level of service established by the SSIFPD. 
 
FWC is satisfied that the SSIFPD and the SSIFR have adequately addressed the issue of 
Special Operations Response as outlined in Part 4.10 of NFPA 1720. 
 

4.10 Safety and Health System 
 
Most AHJs have policy statements that indicate the importance they place on the health 
and safety of their firefighters.  The SSIFPD is no different and have stated they place the 
highest value on firefighter safety.  Evidence of this commitment is found in the strong 
Occupational Health and Safety (OH&S) program that is in place together with an active 
Joint Health and Safety Committee.  Through this approach, compliance with the 
WorkSafeBC regulation achieved, and the best interests of all stakeholders maintained.  
 
The operation guidelines in place for SSIFR firefighters demonstrate that the SSIFR is 
compliant with the critical aspects of NFPA 1500, Standard on Fire Department 
Occupational Safety and Health Program.  Having a rehabilitation sector at an incident 
and rapid intervention team (RIT) are two of the critical aspects that are also referred to 
within the British Columbia Fire Service Minimum Training Standards - Structure 
Firefighters Competency and Training Playbook. 
 
While there is no formal link between NFPA 1500 and the WorkSafeBC Regulation, FWC is 
satisfied that the firefighter occupational health and safety program in place on Salt 
Spring Island is compliant with the intent of Section 5.1 of NFPA 1720. 
 
4.11 Incident Management System 
 
FWC often makes the following statement within Reports.  
“Firefighting is dangerous work and the ability of the Incident Commander to create and 
maintain a command structure to organize and control firefighters at an incident is 
fundamental to their safety and the safety of others.” 
 
The Command and Control expectations of SSIFR are laid out in their Operational 
Guidelines and are outlined in significant detail in the SSIFPD 10 Year Plan 2010 – 2020. 
 
In the 2014 Walker Resource Group report, referenced previously, a section of the report 
was dedicated to the topic of “performance measuring methods,” specifically how to 
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measure effectiveness. The following question was asked, “How effective is the fire 
department upon arrival at a working fire?”  
 
We reference this issue again as the desire of the SSIFPD to work towards having tools 
that will assist them in evaluating whether the operational effectiveness and efficiency of 
SSIFR is meeting their expectations could be addressed, in part, through this suggested 
approach. 
 
Also, in the 2014 Walker Resource Group report, it was recommended that the SSIFPD 
adopt the British Columbia Emergency Management System (BCEMS) for an incident 
command system standard. BCEMS is mandated for the RCMP, and all Provincial 
Ministries and implementation by the SSIFR would make them consistent with other 
emergency providers in the community. 
 
BCEMS3 when it was introduced utilized the structure and 
fundamentals of the Incident Command System (ICS). ICS was 
originally developed as a fire response management system by 
various jurisdictions in the United States, and it has been 
widely adopted by first responders and emergency 
management programs throughout North America. The use of 
BCEMS was made mandatory for the BC government and was 
adopted by numerous local authorities and stakeholders from 
across the province.  The system was designed to: 

• Standardize the process for delivering a coordinated 
response to emergencies/disasters 

• Guide key government ministries and Crown 
corporations in preparing their emergency plans 

• Clarify the emergency response functions of 
supporting ministries 

While there is no direct linkage between BCEMS and NFPA 1561 Standard on Emergency 
Services Incident Management, the objectives of BCEMS as outlined above are consistent 
with the guidelines intended by Part 6.2 of NFPA 1720. 
 
Conformance with BCEMS is achieved through the various ICS course offered within 
British Columbia.  Courses have provided SSIFR leadership and firefighters with the 

                                                             
3 https://www2.gov.bc.ca/assets/gov/public-safety-and-emergency-services/emergency-preparedness-response-
recovery/embc/bcems/bcems_guide_2016_final_fillable.pdf 
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appropriate level of knowledge required to carry out their responsibilities on the fire 
ground. 
 
4.12 Training Systems 
 
From the previously completed Audit and Inspection of the SSIFR completed in 2014, and 
from recent conversations with Fire Chief George, FWC is satisfied that a well organized 
and effective training program is in place.  This training plan plus the departments OG’s 
will ensure that SSIFR firefighters are aware of their responsibilities during deployments 
and that they are prepared to execute their assigned tasks in an effective, efficient and 
safety-conscious manner. 
 
FWC is satisfied that the training standards established in policy by the SSIFPD are being 
upheld and that the resulting training programs meets the guidelines described in Part 5.3 
of NFPA 1720. 
 
 
4.13 Communications Systems 
 
SSIFR Operational Guideline 2.10.02 on Radio Operations indicates that the key elements 
of a reliable communications system are in place. 
 
It is noted that coverage for mobile phones continues to be spotty but the critical 
communications framework for the SSIFR is in place and meets the guidelines outlined in 
Part 5.4 of NFPA 1720  

 
4.14 Pre-Incident Planning 
 
It is recognized that the SSIFPD and the SSIFR have identified pre-incident planning as a 
core service.  
 
As stated in the 2014 Walker Resource Group report, pre-incident planning is a 
recognized best practice within the fire service.  Pre-incident plans provide valuable 
information to firefighters responding to properties concerning access, water supply, 
known hazards, exposures, property contact information, and built-in fire protection 
systems.  Knowing this information before an incident occurs helps inform the fire 
department’s ability to respond to an emergency safely and efficiently. 
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As further stated in the 2014 Walker Resource Group report, the SSIFR has an operation 
guideline which identifies the risk management value of having complete and current pre-
incident plans. 
 
This activity has great value to the firefighters responding to incidents.  It is a critical part 
of the community risk management program benefitting an incident commander upon 
arrival on the scene as they establish command.  It will aid them as they formulate an 
Incident Action Plan (IAP) to mitigate the emergency. 
 
In the opinion of FWC the SSIFPD and the SSIFR appear to have recognized and taken the 
appropriate steps to be compliant with the intent of Part 5.5 of NFPA 1720. 

5.0 FACILITIES  
 
5.1 Fire Halls  
 
The statements and recommendations made in the 2014 Walker Resource Group report 
and the information laid out in the SSIFPD 10 Year Plan 2010 – 2020 is still relevant.  They 
do not require to be re-stated within this report other than to confirm that the issues 
which exist within the 58-year-old Fire Hall # 1 in Ganges are a significant risk on several 
fronts: 
 
• The risk of the structure not meeting the impact of a significant seismic event. The 

new 2015 National Building Code highlights a significant increase in seismic 
knowledge of the Vancouver Island Region.  A Seismic Review may show that in a 
code level seismic event partial collapse is a possibility. 
It was noted that an engineering report completed in 2005 identified this. 

 
• It is not known if an Energy Audit may have been completed on the building but the 

experience of FWC suggests there is room for improvement in the building’s energy 
performance with resulting in potential energy and cost savings. The risk of 
escalating operational costs is the consideration in this regard. 

 
• Compliance with the WorkSafe BC Occupational Health and Safety Regulations is a 

fundamental requirement of demonstrating the SSIFPD’s commitment to protecting 
their firefighters from a health and safety perspective.  It is suggested that the 
current Fire Hall # 1 is not providing the level of protection to the firefighters that is 
required.  
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Contamination cannot be tolerated whether it comes from the exhaust of 
apparatus, is brought back to the fire hall from training or incidents on the 
firefighters’ personnel protective equipment, occurs because of the lack of 
adequate space to protect self-contained breathing apparatus or the lack of a 
clearly defined “clean” area within the building.  

 
The health and safety risk that is foremost in the minds of today’s firefighters is the 
threat of being diagnosed with a cancer that is deemed presumptive under the 
Workers Compensation Act.  This occurs when a firefighter who was regularly 
exposed to the hazards of a fire scene contracts a prescribed occupational disease, 
the disease must be presumed to be due to the nature of the worker’s employment 
as a firefighter. 

 
In addition to the above-noted risk considerations there are a other actions that the 
SSIFPD should consider. 
 
These include having a Building Condition Assessment completed to provide documented 
evidence of current deficiencies and informed forecasts of other risks that would support 
advancing the commitment to replace the current Fire Hall # 1.  It is suggested that the 
Building Condition Assessment be completed in accordance with ASTM E2018 - 15 - 
Standard Guide for Property Condition Assessments: Baseline Property Condition 
Assessment Process (ASTM) is an acronym for American Society for Testing and Materials 
and internationally recognized. 
 
A Hazardous Building Material Survey including the presence of Asbestos has been 
conducted and areas which are suspected or confirmed to contain asbestos have been 
catalogued and marked. 
 
While there are identified improvements that the SSIFPD and SSIFR would ideally wish to 
make to Fire Hall #2 built in 1982 and Fire Hall #3 which became operational in 1994, it is 
believed that those changes are minor in nature compared to the pressing need to 
address the issues of Fire Hall # 1. 
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6.0 WATER SUPPLY  
 
6.1 Mobile Water Supply  
 
The 2014 Walker Resource Group report commented on the importance of a reliable and 
sustainable water supply for firefighting purposes for a fire department to attain a 
successful outcome at a fire. 
 
Concerning response times and the effectiveness and efficiency of a fire department, the 
significant areas and values on Salt Spring Island that do not lie within 300 meters of a fire 
hydrant required the SSIFR to invested in water tenders to transport water to any fire 
event.  This investment in water tenders has meant that SSIFPD has been able to get the 
highest practical FUS Dwelling Protection Grade rating for property owners and occupants 
who purchase fire insurance by achieving the Superior Tanker Shuttle Accreditation for 
the SSIFPD. 
 
As also stated in the 2014 Walker Resource Group 
report, was a commitment by the SSIFPD to support 
the SSIFR in maintaining this accreditation should be 
a priority.  The value this accreditation brings to the 
tax payers in insurance savings would be a key 
component of any campaign seeking public support 
for upgrading Fire Hall #1. 

 
6.2 Water Supply Upgrade  

 
With the new developments continuing in all areas of Salt Spring Island, the SSIFPD can 
assist the SSIFR though relationship building with the numerous independent water 
systems to upgrade old systems to improve system capacity and install additional fire 
hydrants that will meet required fire flows. 
 
Land-owners who have static water sources should be encouraged to provide access to 
the static water sources on their property.  These static sources include ponds and lakes 
which could be utilized for drafting operations.  SSIFR has been proactive in this regard 
and has several dry hydrants installed at appropriate locations around the Island. 
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7.0 APPARATUS EVALUATION  
 
A thorough evaluation of the apparatus owned by the 
SSIFPD was included in the 2014 Walker Resource 
Group report.  It is noted that all apparatus continues 
to be well maintained and serviced regularly.  A new 
11,300 (2500 imp gallons) tanker with a 3600 lpm (800 
igpm) pump was recently placed in service 
supplementing the existing fleet. 
 
In the 2014 Walker Resource Group report, the notion 
of a capital asset replacement plan was recommended so that a game plan could be 
established to position the SSIFPD appropriately to replace key pieces of apparatus from a 
reserve fund that avoids having to approach tax-payers for permission to make the 
purchases. 
 
Rescue/Engine 202 was scheduled for replacement in 2017.  If no decision has been 
made, the SSIFPD and SSIFR may wish to consider replacing it with a Quint4 or small 
aerial.  Quints. serve a multi-purpose role in a community. A small aerial could serve as a 
frontline engine and if designed appropriately, could go anywhere in the fire protection 
district, a regular size engine would go.  The extra cost for a Quint over a regular engine is 
not that great, and the additional expense could easily be justified when the functionality 
is understood. 
 
The purpose of including references to water supply and apparatus within this report is 
that both topics are critical to the delivery of effective and efficient fire suppression 
services.  Both must have a place of importance within the budget discussions the SSIFPD 
must have when assessing the overall priorities of giving land-owners the best value for 
their tax dollars. 
 
In the context of meeting NFPA standards, the variables of fire-ground  
effectiveness, the tactics employed, the operational guidelines plus, in the case of  
a composite fire department, the availability of firefighters must be factored in.  
                                                             
4  A quintuple combination pumper or quint is a fire service apparatus that serves the dual purpose of an engine and a ladder truck. 
and refers to the five functions that a quint provides: pump, water tank, fire hose, aerial device, and ground ladders. 
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8.0 RESPONSE TIMES  
 
8.1 Demand Zones  
 
At the request of the SSIFPD, a significant amount of time was spent by FWC assessing the 
question of which parts of Salt Spring Island could be classified in the Demand Zones of 
urban, suburban, rural and remote.  Also considered were locations that might qualify as 
special risks Demand Zones. 
 
The guiding principle was to determine what is a fair and measurable level of fire 
suppression service to those zones in the case of the SSIFR.  
 
The basic demographics used in Table 3 NFPA 1720 Table 4.3.2 are challenging to match 
up in a fire protection district such as Salt Spring Island.  In the opinion of FWC, the 1 
square mile core of Ganges would be classified as suburban, using census program data. 
 
The remainder of the Island would be rural with some pockets being identified as remote. 
 
Special Risks which the SSIFPD may wish to identify would come from analysis of the pre-
incident planning information that the SSIFR gathers. Such locations as BC Ferry 
Terminals, Hospitals and Seniors Housing facilities and schools would fall into this 
category. 
 
Demand Zones are used in many cases by the AHJ to determine the location for placing 
new fire halls.  Without wishing to state the obvious, the current and traditional 
boundaries of the SSIFPD are not likely to change.  
 
The issue of selecting what is known as the Brinkworthy Property as a potential site for a 
new Fire Hall # 1 does not change the recognition of the Demand Zones. 
 
The importance of a fire hall location that allows paid-on-call firefighters to respond to 
the fire hall quickly and safely cannot be underestimated.   
 
The current location in the centre of Ganges is optimal for fire department response to 
locations within the Suburban Zone.  However, this location is not ideal for paid-on-call 
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firefighters.  This is particularly true during the day in the summer months, because of 
traffic congestion both pedestrian and vehicular.  
 
The Brinkworthy property may well be better suited for responses to locations that the 
SSIFPD deem to be Special Risks. 
 
As mentioned throughout this report, many factors outside of NFPA 1720 impact SSIFR’s 
ability to comply with the standard.  Perhaps working towards having the first engine out 
to a fire in the best possible time-frame would be a more practical goal for SSIFR to 
achieve.  Compliance with response times and staffing to a standard is not reasonable for 
Salt Spring for several reasons.  A community on the prairies with flat straight roads may 
be able to meet the NFAP 1720 standard.   
 
Most volunteer fire departments understand that NFPA 1720 is a guideline.   
 
Using the data in this report and other sources to create a benchmark as a performance 
measuring tool going forward will allow for comparison.  Once the required response data 
is analyzed and compared to the benchmark, the SSIFR will be able to look for 
improvements or adjust the comparison benchmark. 
 
With paid-on-call firefighters, there is no guarantee on 24/7 coverage what their response 
time to their assigned, or closest, fire hall will be.  
 
As part of this project, drive times from 9 addresses of firefighters were recorded by 
driving the routes noting impediments to the closest fire hall.  Response by some 
firefighters to the closest fire hall may be impeded by traffic congestion at certain times.  
During the summer months and certain times of the day when ferry traffic or community 
events are underway, POC firefighter response to fire halls will be impeded. 
The map on the following page shows where the SSIFR firefighters reside.  The locating 
pins are colour coded according to their rank or status on the department.  The following 
table shows these actual driving times under ideal conditions, low traffic volume, clear 
and dry daytime weather. 
 
(Note: Privacy Act concerns preclude more detail from being added to this map) 
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SSIFR Firefighter Residence Location 
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Table 2 Drive Times POC Residence to Fire Hall 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Event response times are segregated into five segments with optimum time targets allocated 
for each segment. 

1. 9-1-1 Agent answers the call within 30 seconds  
2. Incident created in Computer Aided Dispatch (CAD) system and down streamed 

to the appropriate fire department – 75 seconds  
3. Turnout time – 80 seconds* for fires (other incident types vary) 
4. Travel time – anywhere within response area 240 seconds 
5. Set up to operate curbside – 120 seconds 
*It must be noted that the target of 80 seconds for a chute time would be for a fully 
staffed career fire department.  Chute times for paid-on-call volunteer fire 
departments will be greater. 
 

FH 

# 
POC Firefighter Road 

Address Range 
Driving 
Time 
Mins 

Fire Hall  

1 160 - 170 Rainbow Road 3 #1 Ganges 
2 140 - 150 Caprice Heights 11 #1 Ganges 
3 190 - 200 Mt. Erskine Drive 9 #1 Ganges 
 POC Average Turn-out Time 

Hall 1 
7.66  

4 210 - 220 Roland Road 7 #2 Fulford 
5 230 - 240 Beaver Point Road 4 #2 Fulford 
6 250 – 260 Garner Road 7 #2 Fulford 
 POC Average Turn-out Time 

Hall 2 
6.0  

7 130 - 140 Trincomali Heights 9 #3 Vesuvius  
8 220 - 230 Salt Spring Way 7 #3 Vesuvius 
9 1490 - 1500 Sunset Drive 12 #3 Vesuvius 
 POC Average Turn-out Time 

Hall 3 
9.33  

 Department POC Turn-out 
Time Average (sum of all driving 

times = 69 divided by 9 = 7.66) 

7.66  
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The total allocated time in the above optimum time target definition is 545 seconds or 
9.083 minutes. 
 
Details of past performance in this regard are presented elsewhere in this report and they 
support the understanding that SSIFR provides a very competent and acceptable level of 
service to their community.  In general, the public understands the link between a quick 
response from their fire department and the impact that a quick response has in reducing 
the loss of life and property.  What the public does not always understand are the 
considerations that are required to fall into place to achieve an optimum response times 
in the circumstances where firefighters are required to leave their homes or places of 
employment and respond to the fire halls. 
 
FWC visited both Channel Ridge and Fernwood and believes both of those areas should 
be classified as rural.  It appears that Channel Ridge has not developed at the anticipated 
rate.  Current and foreseeable future demands for these developments suggest that 
adequate fire suppression services can be covered by the current arrangement and 
deployment of resources.  If a relocation of Fire Hall # 1 to the proposed Brinkworthy site 
does happen it will enhance overall response performance to the north end of the Island. 
 
Also, at present, it would seem logical to suggest consolidating Fire Hall # 3 with a 
proposed new Fire Hall # 1.  Fire Hall # 3 has been an important asset of the SSIFPD but 
careful consideration should be given to how or if that asset can be leveraged to provide 
value to the services being delivered by SSIFR. 
 
Assuming a new firehall is approved for the Brinkworthy site, fire hall #3 building and land 
could be sold, and the funds realized from the sale applied to the new facility.  Having two 
fire halls approximately 1.21 miles (1.93 kms) apart with one fire hall (fire hall #1 
Brinkworthy) staffed 24/7 with firefighters would provide a more rapid response than the 
existing fire hall #3 because of the quicker firefighter turnout time.  Other cost savings 
should be gained by reduced operating and maintenance costs incurred through the sale 
of fire hall #3 and consolidation with a new fire hall. 
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Demand Zone Map 1 

Demand zone maps are created 
using population density.  The 1-
mile radius around the Ganges 
fire hall shows the properties 
within that radius. The fire hall is 
at the centre of the radius but 
approximately 65% of the area in 
that radius is water or sparsely 
populated. 
 
The suburban demand zone map 
delineated using a square that is 
1.27 square miles includes the 
areas where the population 
density is 500 – 1000 people per 
square mile and shown in 
relation to where the location of 
the Ganges fire hall is. 
 
 

 
Demand Zone Map 2  

Suburban Demand Zone 1-mile 
radius around Ganges Fire Hall  

Suburban Demand Zone 
based on population density 
of 500 – 1000 people per 
square mile.  Area is 1.27 
square miles. 
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Demand Zone Map 3 

NFPA 1720 4.3.2 (Table 1, page 11) define demand zones to fire incidents and suggest minimum 
response personnel and response time in minutes.   
 
Incident Analysis in Section 8.1 of this report shows the five components of total response 
time. With the existing staffing model, SSIFR does not have much control over turn-out 
times.  The maps on the pages following show the location of each Salt Spring fire hall, 
driving times from the Ganges fire hall to five random locations.  The fiver random 
locations are considered rural or remote demand zones. 
 
The driving time from the Ganges fire hall was used because the response time should be 
the shortest from this fire hall assuming career staff were on standby at the fire hall 
meaning the turn out time should meet the response time target of 80 seconds.  
Therefore, the overall response time target would be the best possible for any demand 
zone. 
 
As shown in Table 2, the average turn-out time for POC firefighters to any of the fire halls 
is 7.66 minutes meaning response times during the overnight hours or a daytime 
response from the Fulford or Vesuvius fire hall could be longer. 

The travel distance from the current 
Ganges fire hall to Brinkworthy 
Place as drawn on the map is 1.37 
miles. 
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SSIFD Fire Hall Locations  
Ganges – 105 Lower Ganges Road 
Fulford Harbour – 2470 Fulford Ganges Road 
Vesuvius – 110 Vesuvius Bay Road 
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Ganges fire hall to 265 N. View Place, Bird’s Hill Cottage 
GPS 48.926912, 123.576804 
Travel distance, 7.62 mi, 12.7 km,  
Travel time -17 minutes from the Ganges fire hall 
Demand Zone - Remote 
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Ganges fire hall to Canvasback Place, Channel Ridge 
GPS 48.889910, 123.5566449 
Travel distance via Lower Ganges Road, 4.8 mi, 8.0 km,  
Travel time - 11 minutes from the Ganges fire hall 
Demand zone - Rural  
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Ganges fire hall to Mountain Road 
GPS 48.713494, 123.486030 
Travel distance, 12.96 mi, 21.6 km,  
Travel time -30 minutes from the 
Ganges fire hall 
Demand zone - Remote 
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Ganges fire hall to 360 Wright Road 
GPS 48.8234038, 123.517758 
Travel distance, 4.68 mi, 7.8 km,  
Travel time -13 minutes from the Ganges fire hall 
Demand zone - Remote 
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Ganges fire hall to Beaver Point Road 
GPS 48.774608, 123.37239 
Travel distance, 9.92 mi, 16.6 km,  
Travel time -21 minutes from the Ganges fire hall 
Demand zone - Remote 
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8.2 Incident Analysis 
 

The SSIFR responded to a total of 3084 events from 2014 – 2017.  As explained in section 
4.4 of this report on page 20, only 1860 were analyzed.  The term “event” can be 
juxtaposed with the term “incident.”  An event is defined as a call for service to SSIFR.  
The call could be for a smell of smoke to an all-hands fully involved structure fire.  SSIFR 
uses its own event numeric coding system for reporting purposes as opposed to the 
National Academy of Emergency Dispatch Priority Dispatch Codes5.   
 
SSIFR may re-assign an event type if SSIFR was sent to a structure fire but it turned out to 
be a false alarm after the event has concluded.  When analyzing data, it is important to 
understand and explain discrepancies which occur between the CRD Langford Fire 
Dispatch records and SSIFR records.  The statistics analyzed were SSIFR records which we 
believe are more accurate due to their system of coding event and details.  
  

                                                             
5 National Academy of Emergency Dispatch Codes (NAED) uses numeric codes for EMS, Fire and Police.  The 
dispatch codes use alphanumeric values as generic descriptors for each event type.  BCAS uses a Medical 
Priority Dispatch Protocol (MPDS) in its dispatch system which is included in the NAED codes. 
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Event Total 1860 
Table 3 Event Listing 
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Table 4 – Total Responses – Unfiltered – All Types 
 
 

 
Table 5 – Coded Events Analyzed 

1576, 51%1142, 37%

43, 1% 323, 11%

TOTAL RESPONSES - ALL TYPE - 3084

Medical events including MVI Fires and Alarms Hazmat Others

879, 47%
793, 43%

26, 1%
162, 9%

ANALYZED CODED EVENTS - 1860

Medical events including MVI Fires and Alarms Hazmat Others
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Data from 3084 Total Responses that the SSIFR was dispatched to during a three-year 
period from 2014 – 2017 was analyzed.  The data we received for these responses had a 
high rejection rate for analytical purposes because of erroneous or incomplete 
information.  The erroneous or incomplete information was present to a degree in all 
time stamp records.  It could be call processing times or, no record of units arriving on 
scene or returning to quarters which may have been because of missing radio 
transmissions. Other calls may have been re-classified from what the caller originally 
stated to the 9-1-1 dispatcher.  Examples of that could be for a call to a structure fire 
which turned out to be a false alarm.  

 
This is not unusual.  Data entry when recording events is essential if accurate analytics are 
required. Inaccurate data in a large sample of incidents analyzed will distort the figures.  
 
 

CODED EVENTS BY TYPE  
2014 - 2017 

No. % 

Medical events including MVI 879 47 

Fires and Alarms 793 43 

Hazmat 26 1 

Other 162 9 

Total 1860 100 
Table 6 –Coded Events by Type Filtered 
 
The 1860 events in Table 6 have been filtered to eliminate the erroneous or incomplete 
information.  For example, in some records the recorded data indicates over twenty 
minutes for the 9-1-1 dispatcher to process a call.  Upon questioning how, it was 
determined, it could be it that during peak times the dispatcher may be working on 
multiple incidents from several fire departments.  The dispatcher would page the SSIFR, 
so they would respond without delay.  The dispatcher would then return to completing 
the call record at the first opportunity which, could be 20 – 30 minutes later.  The 
dispatch call processing time appears to be recorded from when the 9-1-1 call is 
answered, and that time segment would end when all the information is entered into the 
call record.  When analyzing the call data, the call processing time would show the overall 
incident time to be greater than it should be skewing the total event time and was filtered 
out.   
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8.2.1 Incident Time Analysis All Events 
 

SALT SPRING ALL EVENT TYPES 
 

Call 
Processing 

Time 

Turn-out 
Time 

Travel 
Time 

Response 
Time 

Total 
Response 

Time 

Scene 
Time 

Total 
Trip 
Time 

 

0:00:35 0:01:49 0:05:57 0:08:55 0:10:25 0:17:25 0:27:48 50th Percentile 
0:01.25 0:04:36 0:12:46 0:16:17 0:18:23 0:35:32 0:48:19 80th Percentile 
0:03:57 0:07:25 0:17:43 0:22:10 0:24:47 0:55:38 1:08:35 90th Percentile 

Table 7 –SSIFR All Events by Type  
 
Tables 8 - 15 Term Definitions as defined in data received from SSIFR: 

• Call Processing – incident begin to Dispatch time/date 
• Turn-out time – Dispatch time/date to On Route time 
• Travel Time – On Route Time to On Scene Time 
• Response Time – Incident begin time – On Scene time has no indication of when 

action is initiated as per NFPA 1221 
• Total Response Time from call received until first unit has arrived 
• Scene Time – Return to Service time 
• Total Trip Time - Dispatch time/date until call has ended and units Return to 

Service 
 

Based on the 1860 responses analyzed out all the 3084, the 50th Percentile is a better indicator 
of performance because of the accuracy of the data.  Average figures are simply an average of 
all the call data.  The average does not filter out “outlier” times and is generally not accepted as 
a reliable performance indicator. 
 
The 80th Percentile is referenced in the NFPA 1720 Standard for suburban and rural or remote 
events. 

 
The 90th Percentile is referenced in the BC Building Code as a performance indicator to 
determine construction density, design, construction materials etcetera when new residential 
developments are being approved.  As previously mentioned, errors and omissions in the 
response data sets does not allow an adequate analysis of the data because the margin of error 
in the data is too great.  The 80th and 90th Percentiles will be the performance indicators, so 
benchmarks can be established and monitored so adjustments can be made. 
 
Having “clean” data for analytics is critical.  A system of auditing the data in the dispatch 
records should be implemented for analytic accuracy. 
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SALT SPRING ALL EVENT TYPES 07:00 – 17:00 

 
Call 

Processing 
Time 

Turn-out 
Time 

Travel 
Time 

Response 
Time 

Total 
Response 

Time 

Scene 
Time 

Total 
Trip 
Time 

 

0:00:33 0:01:28 0:04:55 0:06:57 0:08:38 0:17:373 0:25:55 50th Percentile 
0:01:20 0:03:17 0:12:07 0:14:13 0:16:28 0:33:36 0:44:56 80th Percentile 
0:04:01 0:05:13 0:17:23 0:20:10 0:22:50 0:53:13 1:04:03 90th Percentile 

Table 8 –SSIFR All Events by Time of Day 07:00 – 17:00 
 
 
 

 
SALT SPRING ALL EVENT TYPES 17:00 – 07:00 

 
Call 

Processing 
Time 

Turn-out 
Time 

Travel 
Time 

Response 
Time 

Total 
Response 

Time 

Scene 
Time 

Total 
Trip 
Time 

 

0:00:38 0:02:39 0:07:20 0:12:40 0:12:40 0:18:15 0:31:34 50th Percentile 
0:01:30 0:06:15 0:13:30 0:18:04 0:20:11 0:37:28 0:51:42 80th Percentile 
0:03:56 0:09:16 0:18:35 0:26:31 0:26:31 1:02:08 1:14:24 90th Percentile 

Table 9 –SSIFR All Events by Time of Day 17:00 - 0700 
 
 

 
 

DIFFERENTIAL BETWEEN 17:00 – 07:00 ALL EVENT TYPES 
 

Call 
Processing 

Time 

Turn-out 
Time 

Travel 
Time 

Response 
Time 

Total 
Response 

Time 

Scene 
Time 

Total 
Trip 
Time 

 

0:00:05 0:01:12 0:02:24 0:04:08 0:04:02 0:00:39 0:05:39 50th Percentile 
0:00:10 0:02:58 0:01:23 0:03:50 0:03:43 0:03:52 0:06:46 80th Percentile 
0:00:04 0:04:03 0:01:19 0:03:39 0:03:41 0:09:46 0:10:21 90th Percentile 

Table 10 –Differential Between 17:00 - 0700 
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8.2.1 Incident Time Analysis Fire Events 
 

 
SALT SPRING FIRE EVENTS 
 

Call 
Processing 

Time 

Turn-out 
Time 

Travel 
Time 

Response 
Time 

Total 
Response 

Time 

Scene 
Time 

Total 
Trip 
Time 

 

0:00:34 0:01:55 0:05:21 0:08:22 0:09:43 0:18:13 0:27:25 50th Percentile 
01:01:16 0:11:51 0:15:14 0:15:14 0:17:02 0:34:56 0:47:18 80th Percentile 
0:03:59 0:07:14 0:15:57 0:21:07 0:23:34 0:54:33 1:05:05 90th Percentile 

Table 11 –SSIFR Fire Events  
 
 
 

SALT SPRING FIRE EVENTS 07:00 – 17:00 
 

Call 
Processing 

Time 

Turn-out 
Time 

Travel 
Time 

Response 
Time 

Total 
Response 

Time 

Scene 
Time 

Total 
Trip 
Time 

 

0:00:38 0:00:42 0:06:12 0:08:37 0:09:40 0:14:21 0:25:21 50th Percentile 
0:01:10 0:02:52 0:06:57 0:10:03 0:12:56 0:15:24 0:20:57 80th Percentile 
0:03:02 0:05:14 0:12:54 0:17:00 0:20:24 0:24:13 0:32:00 90th Percentile 

Table 12 –SSIFR Fire Events by Time of Day - 07:00 – 17:00 
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SALT SPRING FIRE EVENTS 17:00 – 07:00 
 

Call 
Processing 

Time 

Turn-out 
Time 

Travel 
Time 

Response 
Time 

Total 
Response 

Time 

Scene 
Time 

Total 
Trip 
Time 

 

0:00:48 0:03:04 0:08:34 0:12:29 0:14:29 0:16:15 0:35:29 50th Percentile 
0:01:27 0:07:30 0:15:48 0:22:23 0:25:02 0:39:32 0:59:47 80th Percentile 
0:03:05 0:11:14 0:22:13 0:32:17 0:32:17 1:06:20 1:30:00 90th Percentile 

Table 13 –SSIFR Fire Events by Time of Day 17:00 - 0700 
 
 
 

DIFFERENTIAL BETWEEN 17:00 – 07:00 FIRE EVENTS 
 

Call 
Processing 

Time 

Turn-out 
Time 

Travel 
Time 

Response 
Time 

Total 
Response 

Time 

Scene 
Time 

Total 
Trip 
Time 

 

0:00:10 0:02:21 0:02:22 0:04:12 0:04:49 0:01:54 0:10:08 50th Percentile 
0:00:17 0:04:38 0:08:52 0:12:20 0:12:07 0:24:08 0:38:50 80th Percentile 
0:00:03 0:06:00 0:09:20 0:10:24 0:11:54 0:42:07 0:58:00 90th Percentile 

Table 14 –SSIFR Fire Events Differential 17:00 - 0700 
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Table 15 – SSIFR Fire Events by Hour of Day When Call is Received. 
 
 

 
Table 16 – SSIFR Fire Events by Day of Week 
 
As noted above, fire events are most likely to occur on a Tuesday around noon or 
between 3:00 and 5:00 pm.  By contrast, very few fire events occur between 04:00 am 
and 7:00 am.  
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Table 17 – SSIFR Fire Events by Time of Day – 07:00 – 17:00 
 
 

 
Table 18 – SSIFR Fire Events by Time of Day – 17:00 – 07:00 
 
As indicated in the charts above, fires occur most frequently during the day shift on 
Tuesday and Thursday.  During the night shift, fire events occur most often on Friday and 
Saturday  
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Table 19 – SSIFR Fire Events Map by Response Time 

Table 19 plots the SSIFR response times to fire 
events on a district map showing the number of 
incident where firefighting crews arrived in 
under fourteen minutes and those fire events 
with a greater than fourteen-minute response 
time. The 14-minute response time is as noted 
in Table 4.3.2 of NFPA 1720.  Where the 
responding units were responding from at the 
time of the call was not determined. 
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Table 20 – SSIFR response time 07:00 - 17:00 
 
Table 20 plots the SSIFR responses to 310 fire events by the time of day 07:00 – 17:00 
showing response times under and over fifteen minutes. 
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Table 21 – SSIFR response time 17:00 – 07:00 
 
Table 21 plots the SSIFR response to 242 fire events during the night shift from 17:00 to 
07:00 showing response times over and under fifteen minutes.  There are very few 
response times in this time period under the 15-minute mark.  
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9.0 RECOMMENDATIONS 
 
9.1 Staffing 
 
Fundamentally, it would serve the best interests of the community if the Fire Chief, in 
addition to having a sufficient budget, could allocate the career staff resources more 
effectively. An example of this would be to have two suppression division staff on duty 
during the overnight hours. Achieving this would require negotiation of changes to the 
language in the Collective Agreement with Salt Spring Island Firefighters’ Local 4467 of 
the International Association of Firefighters (IAFF). 
 
Through enabling legislation in the Local Government Act6, SSIFPD has been give the 
power to grant proper authority in an establishing Bylaw and fund the services they wish 
the SSIFR to deliver.  The elected officials or Board members are obligated to set the level 
of service in policies that the SSIFPD thinks serves the best interests of the taxpayers who 
support the service financially and the community who benefit from the service.  Upon 
establishing the SSIFR in a Bylaw, the SSIFPD is now obliged to meet a Duty of Care.  
 
By following the SSIFPD policy, the Fire Chief must ensure the delivery of these services to 
agreed-upon levels are delivered efficiently and effectively with the safety of public and 
the firefighters paramount.  The SSIFR is obliged to meet a Standard of Care.  However, 
because there are so many variables in firefighting, considerable latitude is granted to a 
fire department in carrying out its responsibilities in meeting the standard of care. 
 
The composite staffing model of the SSIFR is appropriate and adequate for providing fire 
protection for the types of emergencies that the SSIFR has attended over the past ten 
years.  The risks in the community are confronted by a fire department that is 
progressive, well-trained, modestly equipped and have managed their operational 
obligations efficiently in the past. 
 
Focussing on meeting response times and staffing requirements as outlined in NFPA 1720 
will put undue pressure on the SSIFPD from a financial perspective as the cost of ensuring 
the appropriate staffing levels are in place 24/7/365 will hand-cuff the SSIFPD from 
moving ahead with their number one priority, the upgrading of Fire Hall # 1.  FWC 
believes NFPA 1720 can be considered as a best practice, but it should not be adopted as 
a firm standard of performance within a policy of the SSIFPD 
                                                             
6 Local Government Act [RSBC 2015] CHAPTER 1 
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The current staffing model includes a component of 44 paid-on-call firefighters.  Recently, 
a very successful recruitment drive attracted some new firefighter recruits.  Having new 
firefighters join is a very positive sign that the SSIFR has respect and support in the 
community and that community-minded individuals wish to be a part of a first-class 
organization. 
 
The SSIFPD is making a significant investment in equipping and training these paid-on-call 
firefighters, but the recruits also have expectations.  The career firefighters provide the 
core of the daytime response crew to ensure a quick response, to an emergency.  They 
also ensure training is organized, the fire prevention activities are managed, and the 
logistical support of this multi-million dollar service is covered.  The labour the paid-on-
call firefighters provide to the community provides excellent taxpayer equity.  The SSIFPD 
must work with and support the Fire Chief in looking at all strategies to ensure the 
retention of the paid-on-call firefighters. 
 
If a desired outcome of the SSIFR is to improve evening and overnight response times and 
have an effective response force assembled at a fire scene, a blended staffing model of 
career and paid-on-call firefighters should be considered.  Other jurisdictions like the City 
of Langford utilize a blended staffing model to ensure a timely response with an effective 
fire response force.  Another innovative department is the City of Leduc who was one of 
the first in North America to include paid-on-call part time firefighters in its Fire EMS 
staffing model negotiating it into their collective agreement.  There are other staffing 
models that the SSIFR could consider as it explores options to improve it overall response 
performance. 
 
It is important to note that the suggestion that NFPA 1720 not be adopted through a 
policy of the SSIFPD not be interpreted as a lack of commitment to public safety within 
the service area of the SSIFR. Providing the Fire Chief with direction and support to 
establish meaningful and practical performance measuring and response objectives will 
reflect an understanding of the importance to provide a service that can be measured and 
adjusted if the reclassification of demand zones is required. 
 
The staffing of the command vehicle during the evenings and overnight has been a topic 
of much discussion.  A suggestion that appears to be “on the table” for discussion is to 
alter the approach to overnight operational readiness. 
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The current staffing structure reflects a commitment to day-time response.  It would 
seem prudent to schedule a blended “night shift” of two career and two paid-on-call 
standby firefighters so an immediate response to all incidents is provided. This will ensure 
that SSIFR provides a timely, safe, and minimum staffed response of experienced and 
qualified firefighters who can provide size-up, intervention, and summon additional 
resources as required.  The assignment of work shifts plus the roles and responsibilities of 
the overnight shifts should be determined by the Fire Chief. 
 
RECOMMENDATION: 9.1.1 
 
SSIFPD request the Fire Chief to provide alternate solutions to the current overnight 
staffing arrangements that will reflect the commitment of SSIFPD to public safety and best 
possible response of resources to incidents that occur between the hours of 1700 hrs and 
0700 hrs. 
 
RECOMMENDATION: 9.1.2 
 
Consideration should be given to utilizing a blended career and paid-on-call staffing 
model. 
 
The rationale in support of this recommendation is that all the SSIFR (career or paid-on-
call) achieve accredited training to the same NFPA Standard7.  With a career firefighter 
who presumably would have more experience in a command role in charge of an initial 
response crew, efficiencies should be realized, and the career firefighters would be 
operating at an increased level of personal safety by having more personnel operating at 
the scene as opposed to a crew of two career firefighters.   
 
BCAS uses a type of paid-on-call staff model in many of its rural and suburban stations.  
Ambulance attendants in many stations are on a reduced hourly standby rate.  Their rate 
of pay jumps up to a much higher hourly rate when they are called into service plus 
provincial labour laws kick-in, so the attendants receive pay for a minimum number of 
hours.  The management strategy is that BCAS can ensure it has reasonable coverage by 
having paid-on-call attendants on standby. They are willing to be available at a reduced 
hourly rate so BCAS can manage its labour cost more efficiently. 
  

                                                             
7 NFPA 1001, Standard for Fire Fighter Professional Qualifications. 



63 
 

www:FireWiseConsulting.com            Evaluation of Salt Spring Fire Department Operations to NFPA 1720   March 2018 
  

9.2 Facilities 
 
The need for a new Fire Hall # 1 continues to be the most urgent priority for the SSIFPD to 
address. 
 
The reasons why a new facility is required have repeatedly been articulated in this and 
other reports. 
 
While the current location has many attractive features for residents and visitors, there 
are also many reasons that it is not be the ideal spot for the future.  Some reasons 
include: 

 
• Inconvenience for responding firefighters to and from this congested area 
• More value for the property to another land-owner than the SSIFPD 
• The logistics and costs incurred while trying to continue to operate any 

reasonable level of efficient and effective service during an upgrading of the 
site. 

• The impracticality of using Fire Hall # 2 and Fire Hall # 3 during a transition 
period while Fire Hall # 1 is updated to current code requirements 

• Possibility of expensive geotechnical remediation of the site to bring the 
building up to a post-disaster standard 

 
The following criteria is documented within the SSIFPD 10 Year Plan 2010 – 2020 in 
considering an appropriate site for a new #1 fire hall. 
 

 Connected to "City Water & Sewer" system; minimum required acres (based on 
property attributes); relatively flat useable land with direct Access to a Major 
Road; in Area with Less Density, limited Pedestrian Traffic and preferably away 
from Seniors Home or School 

 The property should be zoned other than ALR, meet NFPA minimum Suburban 
and Urban response standards with an ability to meet NFPA minimum Urban 
response standards. 

 The location should address the Channel Ridge response time, have no 
communications interference, meet LEEDS (environmental management) 
requirements, and have appropriate access. 
 

In the opinion of FWC, these are reasonable and practical requirements with the 
exception of the suggestion that NFPA  1720 response times must be met. It should also 
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be noted that FWC does not believe that any part of the SSIFR’s response areas meets the 
criteria of an Urban Demand Zone.  As the development occurs in the Ganges core and 
the population density rises, the core area could be classified as urban.  Also, if more 
commercial development occurs, more fire service resources may be required. 
 
RECOMMENDATION: 9.2.1 
 
That the SSIFPD should consider all aspects of community risk including commercial 
development in its District Strategic Plan and not simply demographics in the core area of 
Ganges when planning for an effective fire department response force. 
 
From the information available to FWC the Brinkworthy location offers many of the 
attributes sought in a preferred location.   
 
RECOMMENDATION: 9.2.2 
 
That the SSIFPD move immediately to map out a Project Charter to develop a new Fire Hall 
# 1. 
 
9.3 Public Safety 
 
Through this report, the importance of public safety has been paramount.  It was evident 
from the conversations with representatives of the SSIFPD that all recommendations 
considered must address the impact on public safety. 
 
The importance of having a fire service that is efficient, cost-effective and sustainable is 
critical.  The challenge facing the SSIFPD is to create a financial landscape that will address 
these issues within the tolerance and capacity of the tax-payers who fund the fire service.  
 
The success of meeting this goal is contingent on finding a solution going forward that has 
the support of all stakeholders, the land-owners, the Trustees of the SSIFPD, the Fire 
Chief, the members of IAFF Local and the paid-on-call volunteer firefighters who are 
members of the Salt Spring Island Firefighters Association. 
 
Compromise may be required, but all parties are committed to having an acceptable level 
of service in the future.  It is impossible for any fire department to guarantee a consistent 
level of protection from fire.  There are too many variables beyond the control of the fire 
department. 
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The balancing of the need for new facilities, the ongoing requirement to replace aging 
apparatus and the costs associated with the staffing model in place are some of the key 
factors that the SSIFPD must consider.  The next step is to ensure that the stakeholders 
support the plans the SSIFPD must put in place and that everyone understands and 
accepts the proposals. 

 
The SSIFR has done an outstanding job over the years of providing fire and life safety 
education, visiting and inspecting the key risk properties they protect and adding value-
added service in all aspects of public safety that their resources will permit. 
 
FWC does not believe the tax payers demand that any “zone” of the Island  
requires a level of service that requires further investment in staffing to meet their 
expectations of what is an acceptable level of public safety. 
 
Taxpayers and residents of Salt Spring have chosen to live there and should have done 
their due diligence in assessing public safety before deciding to own property on the 
island.  Long time residents have chosen to have a fire service and must accept that as 
their island community has evolved the fire department must evolve along with it. 

 
RECOMMENDATION: 9.3.1 
 
The SSIFPD and SSIFR continue their practice of open, transparent and  
consultation-based accountability, and communication of the key issues that are 
under discussion. 
 
9.4 Services, Service Standards, and Performance Measuring 
 
Addressing the major issues previously identified by the SSIFPD would seem that 
maintaining the current services provided and to establish the level of service standards 
to be the goal of the SSIFPD and the SSIFR.  Improving past performance targets should be 
a desired outcome.   
 
Using historical data, the SSIFPD can create performance benchmarks which could be 
used as the performance standard for the SSIFR.  Making staff shift schedule adjustments 
to address identified service deficiencies, e.g., longer response times for overnight calls, 
then monitoring the data in comparison to the benchmark should show if other 
adjustments are required.  It is important to understand, however, that response times 
alone should not be the only performance measure looked at.  Given the unique 
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topography on the Island, available water supply, access to structures, construction type 
etcetera on Salt Spring Island, how effective has the fire department been at controlling 
fires?    
  
A report by NFPA and Urban Institute, Measuring Fire Protection Productivity in Local 
Government contains useful performance measuring criteria.  This report discusses 
measurements for fire protection productivity analysis and comparison.  Productivity is 
defined as the output delivered relative to the amount of resources available.  Output 
includes consideration of the quality and effectiveness of the service as well as the 
workload. 
 
But why measure the performance of the fire department?  Author Robert Behn points 
out that “neither the act of measuring performance nor the resulting data accomplishes 
anything itself; only when someone uses these measures in some way do they accomplish 
something”. 
 
The ultimate purpose of performance measuring is to use the data to improve 
performance.  If performance improvement is a goal of the AHJ then they can use the 
data to: 

(1) evaluate,  
(2) control,  
(3) budget,  
(4)  motivate,  
(5)  implement and promote,  
(6) evaluate,  
(7) learn and adjust, 
(8) celebrate. 
 

Ultimately the Performance measure of a fire department is going to be judged by the 
citizens they serve and on rare occasions by the courts.  Having a policy that establishes 
what is acceptable response times for the AHJ based on industry standards and best 
practices will establish a benchmark that future performance measuring can be used as a 
guide to see if SSIFR is meeting that goal. 
 
Other performance measuring criterion is effectiveness, efficiency, and equity. 
Measuring response times alone do not indicate the effectiveness of the department.  A 
quick response to a small fire that is not controlled quickly can grow exponentially.   
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Effectiveness is perhaps a better performance measuring tool to analyze how effective 
the fire department is.  For example, the SSIFR could say that one of its performance goals 
is to confine the fire upon arrival to prevent extension beyond the area of origin 85% of 
the time.  The department could analyze data on the percentage of fires it confined to the 
area of origin and state that as a percentage, 88% of the time or what the actual number 
is over time such as one year.  If the goal is met, then it could adjust its goal upward.  If 
the goal is reasonable but not being met, then it could use the data to improve the 
department effectiveness. 
 
Efficiency is another performance measuring tool.  Efficiency is concerned with how well 
the resources are used in providing the service.  Efficiency measures are often simply 
economic.  There is no doubt SSIFR is efficient and does provide exceptional value to the 
taxpayers. 
 
Equity is concerned with relationship between those who pay and those who benefit.  
Equity measures look at the fairness in service levels provided and citizen expectation. 
Measuring equity ties in nicely with MDP Goal 5.0 key phrase 5.6 –Image Building.  By 
boldly soliciting input from the citizens and municipal partners on their expectations for 
SSIFR service improvements can be made. 
 
Performance measuring is often used to compare one fire department to a similar one in 
another community.  The courts have used this method to determine what is reasonable 
by comparing similar communities and consider many factors to arrive at a fair 
comparison. 
 
Comparing a fire department in one community to a fire department to another 
community is difficult.  There are many factors to consider since there is no one single 
identifier such as population.  Other factors must be considered.  They are: 

• Salt Spring Island is on an island without benefit of rapid mutual aid, 
• Socioeconomic factors such as population, 
• Demographics, 
• Climatic, 
• Community layout and traffic patterns, 
• Construction type and age of buildings, 
• Community makeup – residential, commercial, residential semi-rural 
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Communities change and evolve.  If a similar benchmarking partner is found, they should 
be regularly revaluated to see if they are truly similar.  A change in community policy can 
affect performance.  For example, changes in staffing levels, frequency of inspections, 
sprinkler bylaws, fire prevention programs will be factors in their performance.  The fire 
department should seek communities who have similar benchmarks for comparison. 
Another important consideration is that SSIFR is entering the grey area of whether they 
are substantially a volunteer fire department or full time.  Full time fire departments are 
held to a higher standard.  A court case involving the Stony Plain Fire Department set a 
precedent that considered the standard of care for volunteer fire departments.  The court 
articulated “The volunteer Fire Department must perform in a manner which is reasonable 
for a volunteer Fire Department in like circumstances and with like resources.” 8 

 
It is accepted that the commitment to fire prevention through the inspection of  
Public buildings are an important risk management practice to protect and promote.  Fire 
prevention activities should be included in the performance measuring data. 

 
The provision of first responder medical services has been determined to be a valued 
service to an island community and any change in structure of such a service as pre-
hospital care would likely be viewed negatively.  As expressed in the 2014 Walker 
Resource Group report the SSIFPD should re-confirm its commitment to providing this 
service to its constituents and to lobbying elected officials, both provincially and 
regionally to create a system of reimbursement for services and materials provided. 
 
The other commitment that is an ongoing requirement of the SSIFPD is to ensure that full 
compliance is sustained concerning codes, regulations and best practices that ensure the 
safety of the SSIFR firefighters.  This can be demonstrated in their support of appropriate 
SSIFR firefighter training programs, the quality of the personnel protective equipment 
they provide, and the equipment required to transport firefighters to and assist in the 
suppression of fire incidents. 
 
 
RECOMMENDATION: 9.4.1 
 
The SSIFPD ensure that they have the appropriate policy documents in place to  
support the Fire Chief to carry out his responsibilities within the framework  
of Bylaws 59 and 92. 
 
 
                                                             
8 Killips’s Television Service Ltd. v. Stony Plain (Town) [2000] A.J. No. 145 2000 ABQB 79 
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9.5 Governance 
 
The 2014 Walker Resource Group report was designed in part to guide the Trustees of the 
SSIFPD on matters that addressed the governance of the SSIFPD. 

 
As the referendum held on September 9, 2017, reflected a change in the approach to 
governance will not be occurring in the foreseeable future the eligible electors chose not 
to incorporate as a municipality.  

 
The turnover of Trustees has been a challenge in providing continuity  
for the SSIFPD. Going forward, it is hoped that the land-owners will encourage a position 
of stability so, the priorities mentioned above can be addressed without prolonged delay. 
 
RECOMMENDATION: 9.5.1 
 
The SSIFPD make a concerted effort to build strategic partnerships with various  
other government agencies to assist them to advance their key projects while  
maintaining a effective and efficient administration system. 

 
 
9.6 Strategic Management 
 
The SSIFPD 10 Year Plan 2010 – 2020 provides an excellent starting point for the various 
priorities identified in this Report.  Some of the goals outlined in the 10-Year Plan have 
been realized, but the major goal of having new number fire hall has not.  As the year 
2020 approaches, thought should be given to what remaining goals are achievable or are 
they still relevant? 

 
The focus on whether to establish compliance with NFPA 1720 as a priority and as the 
building block for a sustainably efficient and effective fire service has been addressed 
throughout this Report.  The conclusion, drawn by FWC, is that while NFPA 1720 provides 
excellent guidance for the operation of the SSIFR, declaring, through policy, that this is 
the standard will be the standard to which the SSIFR is held does not reflect the best 
interests of the SSIFPD.  The SSIFPD is limited in what it can control and manage in the 
provision of fire protection services on Salt Spring Island.  NFPA 1720 is a generic 
guideline which may have a practical application in a community without the 
topographical and other challenges found on Salt Spring Island. 
 
Establishing a performance measuring benchmark for the SSIFR might be a more practical 
strategy than attempting to comply with a generic “one size fits all” standard that may 



70 
 

www:FireWiseConsulting.com            Evaluation of Salt Spring Fire Department Operations to NFPA 1720   March 2018 
  

not be appropriate for Salt Spring Island.  It has repeatedly been emphasized in this report 
that it is the responsibility of the AHJ to determine what level of service is appropriate for 
their community.  The excerpt below from the standard indicates in Part 1.3 Application, 
1.3.1 The authority having jurisdiction determines if this standard ia applicable to its fire 
department.” 
 
The further conclusion drawn is that Salt Spring has a small area that can be classified as 
Suburban within the context of NFPA 1720, the rest of the fire protection area is a 
mixture of rural and remote areas. It is important however that the SSIFPD does not 
ignore their responsibility to identify the properties that would qualify as Special Risks. 
 
Previously in the Report, reference was made to the British Columbia Fire Service 
Minimum Training Standards - Structure Firefighters Competency and Training Playbook. 
Within the guidelines of that document are 13 references to actions that an AHJ should 
take to ensure their fire department have the necessary “marching orders” in the form of 
policies that define what the AHJ expects the fire department to provide with respect to 
services, service levels, competencies, records management, training support, 
WorkSafeBC compliance and a number of other topics including risk management. 
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RECOMMENDATION: 9.6.1 
 
The SSIFPD should revisit the objectives contained within their 10 Year Plan to ascertain if 
they are still relevant and determine the priorities, developing strategies and timeframes 
to complete the desired goals.  
 

10.0 CONCLUSION  
 
In the opinion of the consultants, the SSIFR is performing quite well in the provision of fire 
rescue services to the residents and visitors to Salt Spring Island.  However, as established 
in this report and understood by the SSIFPD, improvements could be made in response 
times during the evening and overnight time.  The SSIFR is fortunate to have career 
firefighters who are available during the day time and assume a “duty officer” role during 
the evening and overnight hours.  The career firefighters do have work assignments that 
contribute to the overall fire suppression and prevention success of the SSIFR. 
 
Going forward, we believe that the SSIFR should create performance measuring 
benchmarks that are based on past performance particularly for the core service that the 
SSIFR provides.  There are too many variables in the provision of fire suppression beyond 
the control or influence of the SSIFPD and adopting NFPA 1720 as a performance standard 
will expose the SSIFPD to unnecessary liability.  It is a commendable goal to have 
performance standards and the SSIFR has done a good job in its response performance 
when compared to other communities.   
 
Achieving and maintaining the Accredited Superior Tanker Shuttle ServiceTM  (STSS)9 has 
been a worthwhile undertaking by the SSIFR in reducing fire insurance premiums and 
providing an adequate water supply in its response area.  This is one example of what the 
SSIFPD can do within its authority and mandate to provide a high level of fire protection.  
Another example of how the SSIFPD performs well is in its Fire Prevention programs 
through public education and inspection of public buildings.  Without a doubt these 
programs have prevented fires. 
 
Adjustments to career staff shift schedules by implementing other staffing models will be 
a method to improve the evening and overnight response.  Having career or combination 

                                                             
9 Accredited Superior Tanker Shuttle Service, Alternative Water Supplies for Public Fire Protection is 
recognized as equivalency to hydrant protection. 
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of career and paid-on-call firefighters respond to incidents during the evening and 
overnight hours will yield a higher level of public safety and efficiency to the SSIFR.  
Having experienced firefighters arrive to do an effective size up, develop an incident 
action plan or stand down other resources will result in the SSIFR becoming more efficient 
and more effective. 
 
We are confident that as new plans are formulated to build a new number one fire hall, 
dormitories will be included.  The SSIFR is still in a period of transition in its progression 
from a paid-on-call fire service to a more effective composite department. 
 
Adopting impractical response standards for Salt Spring Island would be very costly and 
may not be that effective.  Most fires are preventable.  Public education and prevention 
are keys to reducing property loss due to fire.  New passive protections systems such as 
residential sprinklers are being considered in revisions to the British Columbia Building 
code because of their effectiveness.  Research by UL, National Institute of Standards and 
Technology (NIST), NFPA show that changing fire dynamics experienced in modern 
construction with the fire load of the contents is resulting a larger property loss and 
injuries.  Having firefighting crews outside your residence is not as effective as residential 
sprinklers to contain a fire inside the building. 
 
An important conclusion made is that the SSIFR is in a transition period.  It has had the 
experience of hiring career firefighters and like many communities who have who made 
this transition, is entering the next phase of the evolution of the SSIFR which will provide 
an opportunity for service improvements.  These improvements should include flexibility 
in shift schedules and other new staffing options to provide consistent 24-hour coverage.   
 
By implementing innovative and cost-effective management strategies will show 
taxpayers that SSIFPD and the SSIFR are capable managers. 
 
It was a privilege to review the performance of the SSIFR at this point in its evolution. 
 
Respectfully submitted, 
 
Dave Ferguson 
Dan Bishop 
Glen Sanders 
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11.0 GLOSSARY  
 
AHJ -   Authority Having Jurisdiction 

ASTM -   American Society for Testing and Materials 

BCAS -   British Columbia Ambulance Service 

CRA -  Community Risk Assessment 

CRD -   Capital Regional District 

FUS -  Fire Underwriters Survey 

FWC -   FireWise Consulting Ltd. 

IAFF  International Association of Fire Firefighters 

IAP -  Incident Action Plan 

IDLH-  Immediately dangerous to life or health 

JPR -  Job Performance Requirements  

OFC -   Office of the Fire Commissioner 

OG -  Operational Guidelines 

OHS -  Occupational Health and Safety 

MPDS -   Medical Priority Dispatch Protocol 

NFPA -  National Fire Protection Association 

RIT -   Rapid Intervention Team 

RMO -   Risk Management Officer 

RMO -  Rapid Intervention Training  

SSIFPD -   Salt Spring Island Fire Protection District 

SSIFR -   Salt Spring Island Fire Rescue 

STSS -   Superior Tanker Shuttle Service (Fire Underwriters Survey) 

UL -   United Laboratories  
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Appendix A – Description of Services 
 
1.0 Description of Services 

 
FireWise will provide the following services (collectively called the “Services”): 

 
Background 

 
Within limitations imposed by available resources (operating budget, 
manpower and apparatus) the Salt Spring Island Fire Protection District is 
committed to providing quality service to our community.  The District wants to 
meet accepted public safety objectives for a fire and emergency services 
department as expressed in the National Fire Protection Association 1720 
Standard "Organization and Deployment of Fire Suppression 

Operations, Emergency Medical Operations, and Special Operations to the Public by 
Volunteer Fire Departments". The District asks the consultant to review our response 
time against the NFPA 1720 benchmark, or other standards acceptable to the 
District for a comparable fire department. 

After an analysis of the data, if the District does not currently meet generally 
accepted public safety standards, the consultant is asked to recommend options 
using current manpower resources (career staff and paid-on-call members) to 
better meet accepted public safety standard(s).  Specifically, the consultant is 
asked to evaluate response times during the day shift and again during the 
stand-by duty shift and recommend how existing resources might be better 
deployed. 

The consultant is also asked to identify variance in the number of incidents (for 
example seasonal increases or decreases) and make recommendations to how 
better deploy existing resources to improve response times. 

 

1.1 PROVISION OF CONSULTING SERVICES TO: 

1. Analyze properties within the geographic boundaries of the District and 
delineate demand zones per NFPA 1720 - urban, suburban, rural and 
remote; 

2. Using a minimum 3 years of data, evaluate SSIFR's Fire Suppression Operations against 
the standard of NFPA 1720; 

3. Analyse the data to identify any statistically significant variations in the number of 
incidents (for example seasonal increases or decreases) and make recommendations 
as to how better deploy existing resources to improve response times; 

4. Using a minimum 3 years of data, evaluate SSIFR's Fire Suppression Operations 
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There has been a steady change in the residential fire environment over the past several 
decades. These changes include larger homes, different home geometries, increased 
synthetic fuel loads, and changing construction materials. Several experiments were 
conducted to compare the impact of changing fuel loads in residential houses. These 
experiments show living room fires have flashover times of less than 5 min when they 
used to be on the order of 30 min. Other experiments demonstrate the failure time of 
wall linings, windows and interior doors have decreased over time which also impact 
fire growth and firefighter tactics. Each of these changes alone may not be significant 
but the all-encompassing effect of these components on residential fire behavior has 
changed the incidents that the fire service is responding to. This analysis examines  
this change in fire dynamics and the impact on firefighter response times and 
operational timeframes.

Analysis of Changing Residential Fire Dynamics and  
Its Implications on Firefighter Operational Timeframes

Introduction
There is a continued tragic loss of 
firefighters’ and civilian lives, as 
shown by fire statistics [1, 2]. One 
significant contributing factor is the 
lack of understanding of fire behavior in 
residential structures resulting from the 
changes that have taken place in several 
components of residential fire dynamics. 
The changing dynamics of residential fires 
as a result of the changes in home size, 
geometry, contents, and construction 
materials over the past 50 years add 
complexity to the fire behavior (Figure 1).

NFPA estimates [3] that from 2003 to 
2006, US fire departments responded to 
an average of 378,600 residential fires 
annually. These fires caused an estimated 

annual average of 2,850 civilian deaths 
and 13,090 civilian injuries. More than 
70% of the reported home fires and 84% 
of the fatal home fire injuries occurred 
in one- or two- family dwellings, with 
the remainder in apartments or similar 
properties. For the 2001–2004 period, 
there were an estimated annual average 
38,500 firefighter fire ground injuries 
in the US [4]. The rate for traumatic 
firefighter deaths when occurring 
outside structures or from cardiac arrest 
has declined, while at the same time, 
firefighter deaths’ occurring inside 
structures has continued to climb over the 
past 30 years [5]. Additionally, on average 
firefighters in the United States receive 
less than 1% of their training on the 
subject of fire behavior [6]. The changes 
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in the residential fire environment 
combined with the lack of fire behavior 
training are significant factors that are 
contributing to the continued climb in 
firefighter traumatic deaths and injuries.

As homes become more energy  
efficient and fuel loads increase fires will 
become ventilation limited making the 
introduction of air during a house fire 
extremely important. If ventilation is 
increased, either through tactical action 
of firefighters or unplanned ventilation 
resulting from effects of the fire (e.g., 
failure of a window) or human action 
(e.g., door opened by a neighbor) heat 
release will increase, potentially resulting 
in flashover conditions. These ventilation 
induced fire conditions are sometimes 
unexpectedly swift providing little time 
for firefighters to react and respond.

Background
While the physics of fire development 
has not changed over time, the fire 
environment or more specifically the 
single family home has evolved. Several 
factors including home size, geometry, 

contents and construction materials have 
changed significantly over the past 50 or 
more years. Each of these factors will be 
examined in detail as they pertain to the 
safety of occupants and the responding 
fire service.

Home Size

Many contemporary homes are larger 
than older homes built before 1980. 
Based on United States Census data [7] 
homes have increased in average area 
from approximately 144 m2 in 1973 to over 
232.3 m2 in 2008. Twenty-six percent of 
homes constructed in 2008 were larger 
than 278.7 m2 (Figure 2). In addition to 
increased area more homes are being 
built with two stories. In 1973 23% of 
homes were two-story and that has 
increased to 56% by 2008. The  
percentage of single story homes has 
decreased from 67% to 44% in the same 
time period (Figure 3).

The larger the home is the more air 
available to sustain and grow a fire in that 
home. Additionally, the larger the home 
the greater the potential to have a larger 
fire, and the greater the potential hazard 

to the responding fire service resources 
if the proper tactics aren’t utilized. While 
the average home size has increased 56%, 
the fire service resources available to 
respond have not increased proportionally 
in many areas of the United States. This 
is emphasized in suburban areas where 
larger homes are being built but fewer 
fire service resources are available [8].

The increase in the number of homes with 
a second story means a potential for more 
volume above the fire which allows the 
smoke layer to remain above the fire and 
allows a longer time for the fire to grow. It 
also means more above ground areas for 
the fire service to access for civilian rescue 
and egress, potentially increasing the 
chance of injury.

Home Geometry

Newer homes tend to incorporate 
features such as taller ceilings, open 
floor plans, two-story foyers and great 
rooms [9]. All of these features remove 
compartmentation, add volume and 
can contribute to rapid smoke and fire 
spread. Commercial building codes 
require fire and smoke separations to 

Figure 1: Modern fire formula
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limit the impact of the fire on occupants, 
there are minimal codes requiring 
compartmentation in single family  
homes [10].

A trend in new homes is to incorporate 
taller ceilings and two-story spaces or 
great rooms [11]. Much like the impact of 
having a two-story home, taller ceilings 
create a longer smoke filling time that 
allow for more oxygen to be available 
to the fire for it to grow before being 
surrounded by smoke filled, oxygen 
deficient air. The heat release rate of a fire 
slows down significantly once the oxygen 

content of the air decreases. Newer 
homes are being constructed with ceilings 
taller than the traditional 2.4 m, upwards 
of 4.3 m to 6.1 m [9]. It is also common for 
great rooms and open foyers to directly 
connect the living spaces to the sleeping 
spaces allowing for smoke generated in 
the living spaces to rapidly trap potential 
sleeping occupants.

Another trend in homes is to remove 
walls to open up the floor plan of the 
home [12]. As these walls are removed the 
compartmentation is lessened allowing 
for easier smoke and fire communication 

to much of the home. In the living spaces 
doors are often replaced with open 
archways creating large open spaces 
where there were traditionally  
individual rooms.

Combining of rooms and taller ceiling 
heights creates large volume spaces 
which when involved in a fire require 
more water and resources to extinguish. 
These fires are more difficult to contain 
because of the lack of compartmentation. 
Water from a hose stream becomes 
increasingly more effective when steam 
conversion assists in extinguishment, 

Figure 2: Average area of new single-family homes from 1973 to 2008 [7]

Figure 3: Percentage of number of stories of single family homes [7]
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without compartmentation this effect 
is reduced. The simple tactic of closing a 
door to confine a fire is no longer possible 
in newer home geometries.

Home Contents

The challenge of rapid fire spread is 
exacerbated by the use of building 
contents that have changed significantly 
in recent years, contributing to the 
decrease in time to untenable (life 
threatening) conditions. Changes include: 

(a) the increased use of more    
  flammable synthetic materials  
  such as plastics and textiles 

(b) the increased quantity of  
  combustible materials 

(c) the use of goods with unknown  
  composition and uncertain  
  flammability behavior

Over time home contents have 
transitioned from being compromised 
of natural materials to dominated by 
synthetic materials [13, 14]. Synthetic 
materials such as polyurethane foam 
have replaced cotton as the padding 
found in upholstered furniture. Today 
more than 95 million kilograms of flexible 
polyurethane foam are produced in the 
US, enough to make 140 million sofas 
[15]. This difference was examined in the 
early 1980s when oxygen consumption 

calorimetry was utilized to measure the 
heat release rate of furniture. A study led 
by Babrauskas [16] compared different 
constructions of upholstered chairs. The 
cotton padded chair covered in cotton 
fabric produced a peak heat release rate 
of 370 kW at 910 s after ignition. The 
foam padded chair covered in polyolefin 
fabric produced a peak heat release of 
1,990 kW at 260 s after ignition. Both 
chairs had a very similar total heat 
released 425 MJ for the natural chair  
and 419 MJ for the synthetic chair.

Home Construction Materials

Another change that has taken 
place over the last several decades 
is the continual introduction of new 
construction materials into homes [17]. 
The construction industry is continually 
introducing new engineered products 
that provide better structural stability, 
allow for faster construction time and 
are more cost effective. Additionally, 
the market for green or environmentally 
sustainable building materials 
experienced a growth rate of 23% 
through 2006 and is expected to continue 
growing at a rate of 17% through 2011 
according to Green Building Materials in 
the US [18]. The increased market demand 
for environmentally sustainable products 
is driving engineered lumber products to 

further reduce material mass that could 
potentially result in even further concern 
for fire safety in building construction 
today and in the future. Environmentally 
sustainable products take into account 
resource efficiency, indoor air quality, 
energy efficiency, water conservation and 
affordability [19]. Life and fire safety are 
not part of the material selection criteria, 
while using less material and being more 
affordable are.

Many home construction materials have 
changed significantly for numerous 
reasons such as lack of supply, ease of 
manufacturing, cost, improved structural 
or energy efficiency performance, and 
many other reasons [20]. Home wall 
linings, structural components, windows 
and doors are some of the construction 
materials that have evolved. Table 1 shows 
some iterations of the evolution.

Evolutions in building materials create 
changes in the fire environment. How all 
of these changes compound to impact 
fire behavior and firefighting tactics is not 
well understood.

Experimental Series
Experiments were conducted to 
examine the changes in contents and 
construction materials. Six room fire 
experiments examined the difference 
between modern and legacy living room 

CONSTRUCTION MATERIAL LEGACY ---> MODERN

Wall linings Plaster and lath Gypsum board

Structural components Old growth lumber New growth number Wood trusses        Engineered I-joists

Windows Single glazed (Wood framed) Double glazed (Vinyl Framed) 

Interior doors Solid core Hollow core Composite hollow core

Table 1: Construction material evolutions
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EXPERIMENT DESCRIPTION ROOM  
DIMENSIONS (M)

FRONT OPENING 
DIMENSIONS (M)

FUEL LOADING
(KG/M2)

1 Modern 3.7 x 3.7 x 2.4 2.4 x 2.1 NA

2 Legacy 3.7 x 3.7 x 2.4 2.4 x 2.1 NA

3 Modern 3.7 x 3.7 x 2.4 2.4 x 2.1 19.0

4 Legacy 3.7 x 3.7 x 2.4 2.4 x 2.1 22.9

5 Modern 4.0 x 5.5 x 2.4 3.0 x 2.1 11.2

6 Legacy 4.0 x 5.5 x 2.4 3.0 x 2.1 11.2

furnishings. Furnace experiments were 
conducted to quantify changes in wall 
linings, structural components, windows 
and interior doors.

Comparison of Modern and Legacy Room 
Furnishings Experiments

Six fire experiments were conducted to 
examine the changes in fire development 
in a room with modern contents versus a 
room with contents that may have been 
found in a mid-twentieth century house. 
The modern rooms utilized synthetic 
contents that were readily available 
new at various retail outlets, and the 
legacy rooms utilized contents that were 
purchased used from a number of second 
hand outlets.

Experimental Description — The 
experiments were conducted in three 
pairs of living room fires (Table 2). The 
purpose was to develop comparative data 
on modern and legacy furnishings. The 
first four rooms measured 3.7 m by 3.7 m, 
with a 2.4 m ceiling and had a 2.4 m wide 
by 2.1 m tall opening on the front wall. 
The last two rooms measured 4.0 m by 
5.5 m, with an 2.4 m ceiling and had a 3.0 
m wide by 2.1 m tall opening on the front 
wall. All sets of rooms contained similar 
types and amounts of like furnishings. 
Weight measurements were not taken 
for the first set of experiments. However, 
in the second and third set of rooms, all 
furnishings were weighed before being 

placed in the rooms. In the second set 
of rooms the modern room had a fuel 
loading of 19.0 kg/m2 while the legacy 
room had a fuel loading of 22.9 kg/m2. 
The difference was due to the legacy 
sofa and chair weighing 47% and 31% 
more than the modern furniture. In the 
third set of rooms, both the modern 
room and legacy room had a fuel loading 
of approximately 11.2 kg/m2. A similar 
amount of fuel was in both sets of room 
experiments however the third set of 
rooms was 8.4 m2 larger. Each experiment 
was ignited using a candle placed onto 
the sofa. An array of 0.8 mm gage Inconel 
thermocouples was located in each room 
with measurement locations of every  

Table 2: Experimental overview

Figure 4: Experiment 1 setup Figure 5: Experiment 1 furniture layout
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0.3 m from floor to ceiling. Temperatures 
were sampled and recorded every 1 s.

The first set of rooms was 3.7 m by 3.7 m 
The modern room (Experiment 1) was 
lined with a layer of 12.7 mm painted 
gypsum board and the floor was covered 
with carpet and padding (Figure 4). 
The furnishings included a polyester 
microfiber covered polyurethane foam 
filled sectional sofa, engineered wood 
coffee table, end table, television stand 
and book case. The sofa had a polyester 
throw placed on its right side. The end 
table had a lamp with polyester shade 
on top of it and a wicker basket on its 

lower shelf. The coffee table had six color 
magazines, a television remote and a 
synthetic plant on it. The television stand 
had a color magazine and a 37 inch flat 
panel television. The book case had two 
small plastic bins, two picture frames and 
two glass vases on it. The right rear corner 
of the room had a plastic toy bin, a plastic 
toy tub and four stuffed toys. The rear 
wall had polyester curtains hanging from 
a metal rod and the side walls had wood 
framed pictures hung on them (Figure 5).

The legacy room (Experiment 2) was lined 
with a layer of 12.7 mm painted cement 
board and the floor was covered with 

unfinished hardwood flooring (Figure 
6). The furnishings included a cotton 
covered, cotton batting filled sectional 
sofa, solid wood coffee table, two end 
tables, and television stand. The sofa 
had a cotton throw placed on its right 
side. Both end tables had a lamp with 
polyester shade on top of them. The 
one on the left side of the sofa had two 
paperback books on it. A wicker basket 
was located on the floor in front of the 
right side of the sofa at the floor level. 
The coffee table had three hard-covered 
books, a television remote and a synthetic 
plant on it. The television stand had a 
27 inch tube television. The right front 

Figure 6: Experiment 2 setup

Figure 8: Experiment 3 setup

Figure 7: Experiment 2 furniture layout

Figure 9: Experiment 3 furniture layout
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corner of the room had a wood toy bin, 
and multiple wood toys. The rear wall had 
cotton curtains hanging from a metal 
rod and the side walls had wood framed 
pictures hung on them (Figure 7).

The second set of rooms was also 
3.7m by 3.7 m with a 2.4 m ceiling and 
a 2.4 m wide by 2.1 m tall opening on 
the front wall. Both rooms contained 
identical furnishings with the exception 
of the sofa and the chair. The first room 
(Experiment 3) had a polyurethane foam 
filled sofa and chair with microfiber fabric 
covering (Figures 8, 10). The second room 
(Experiment 4) had a cotton padded, 

innerspring sofa and chair with cotton 
cover fabric (Figures 9, 11). The contents 
were similar to those used in the first 
modern room. The floors were covered 
in polyester carpet over polyurethane 
foam padding. The contents included an 
engineered wood coffee table, two end 
tables, television stand and book case. 
The sofa had a polyester throw placed on 
its left side. The left end table had a lamp 
with polyester shade on top of it and the 
right end table had a television remote, 
candle and vase filled with synthetic rose 
pedals. The coffee table had four color 
magazines and a synthetic plant on it. The 
television stand had a 37 inch flat panel 

television. The book case had two baskets 
and a picture frame on it. The left side of 
the room had a plastic toy bin, a plastic 
toy tub and four stuffed toys. The rear 
wall had polyester curtains hanging from 
a metal rod and the left side walls had a 
wood framed picture hung on it.

The third set of rooms was larger and 
measured 4.0 m by 5.5 m. The modern 
room (Experiment 5) was lined with a 
layer of 12.7 mm painted gypsum board 
and the floor was covered with nylon 
carpet and polyurethane padding (Figure 
12). The furnishings included a polyester 
microfiber covered polyurethane 
foam filled sofa, two matching chairs, 

Figure 10: Experiment 4 setup

Figure 12: Experiment 5 setup

Figure 11: Experiment 4 furniture layout

Figure 13: Experiment 5 furniture layout
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engineered wood coffee table, end table, 
television stand and book case. The sofa 
had a polyester throw placed on its left 
side and two polyfill pillows, one on 
each side. The end table had a lamp with 
polyester shade on top of it. The coffee 
table had three color magazines, a wicker 
basket and a synthetic plant on it. The 
television stand had two picture frames 
and a 32 inch flat panel television. The 
book case had a plastic basket on it. The 
right rear corner of the room had a plastic 
toy bin, a plastic toy tub and four stuffed 
toys. The rear wall had polyester curtains 
hanging from a metal rod and the side 

walls had wood framed pictures hung  
on them (Figure 13).

The legacy room (Experiment 6) was 
lined with a layer of 12.7 mm painted 
gypsum board and the floor was covered 
with finished hardwood flooring (Figure 
14). The furnishings included a cotton 
covered, cotton batting filled sofa, two 
matching chairs, solid wood coffee table, 
two end tables, and television stand. The 
sofa had a cotton throw placed on its left 
side. Both end tables had a lamp with 
glass shade on top of them and a wicker 
basket. The coffee table had a wicker 
basket filled with five books and two 

glass vases. The television stand had a 13 
in tube television with a plant on top of 
it. The right rear corner of the room had a 
wood/wicker toy bin, and multiple wood 
toys. The rear wall had cotton curtains 
hanging from a metal rod and the side 
walls had wood framed pictures hung on 
them (Figure 15).

Results — The fire in Experiment 1 grew 
slowly for the first minute as the candle 
flame extended to the polyester throw 
blanket and sofa cushion. At 2 min the 
fire had spread to the back cushion of the 
sofa and a black smoke layer developed 
in the top two to three feet of the room. 

Figure 14: Experiment 6 setup

Figure 16: Experiment 1 and 2 room temperatures Figure 17: Experiment 3 and 4 room temperatures

Figure 15: Experiment 6 furniture layout
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At 3 min approximately one half of the 
sofa was involved in the fire, the carpet 
had begun to burn and the hot gas layer 
was thickening and flowed out of the top 
third of the room opening. The modern 
room transitioned to flashover in 3 min 
and 40 s (Figure 16). Time to lashover was 
indicated by ignition of the flooring just 
inside the opening of the room as a result 
of the heat flux from the flames coming 
out of the top of the opening. 

The fire in Experiment 2 also grew slowly 
in the first minute as the candle flame 
spread to the cotton throw blanket and 
sofa cushion. At 5 min the fire involved 
the arm of the sofa and extended to 
the curtains behind the sofa. At 10 min 
the fire had spread to approximately 
one-third of the sofa. From 10 min to 20 
min the fire continued to spread across 
the sofa and began to develop a hot 
gas layer in the room. The legacy room 
transitioned to flashover at 29 min and 30 
s after ignition (Figure 16).

Experiment 3 was ignited on the right 
hand corner of the sofa where the arm, 
seat and back joined. The fire involved the 
right 1/3 of the sofa at 3 min and 45 s. The 

fire spread to the television stand at 4 min 
and the left arm of the sofa ignited from 
radiant energy from the gas layer at 4 min 
and 16 s. Flames began to come out of the 
top of the front opening at 4 min and 20 
s and flashover occurred at 4 min and 45 
s. Room temperature was measured with 
a thermocouple array placed 0.9 m inside 
the opening and 1.5 m from the left wall 
(Figure 17). Flashover was observed at  
285 s after ignition.

Experiment 4 was also ignited on the 
right hand corner of the sofa. At 5 min 
after ignition the fire was still in the 
corner where it was ignited. By 10 min 
the fire involved 2/3 of the right arm of 
the sofa and back cushion and only 1⁄4 
of the right seat cushion. At 20 min the 
fire spread to the second back and seat 
cushions, and the flames were burning 
behind the seat cushion and extending 
0.3 m above the back of the sofa. The 
end table and television stand became 
involved in the fire 30 min after ignition. 
The room transitioned to flashover at 34 
min and 15 s after ignition (Figure 17).

Heat release rate was also measured 
during Experiments 3 and 4 utilizing 

an oxygen consumption calorimeter. 
Figure 18 shows Experiment 3 peaked 
at approximately 7.5 MW at 450 s after 
ignition, while Experiment 4 peaked at 
approximately 6 MW at 2,200 s after 
ignition. Both experiments released 
approximately the same amount 
of energy over the duration of the 
experiments. Experiment 3 released 3.2 
MJ and Experiment 4 released 3.5 MJ.

Experiment 5 was ignited and the fire 
spread to the sofa cushion and pillow by 
the 1 min mark. By 2 min the fire involved 
approximately one-third of the top of the 
sofa and spread to the lamp shade. At 3 
min the top of the entire sofa was on fire 
and the carpet began to burn adjacent to 
the sofa. The modern room transitioned 
to flashover in 3 min and 20 s (Figure 19).

Experiment 6 was also ignited on the left 
side and it spread to the throw blanket 
and sofa cushion by 1 min. By 5 min the 
fire involved the left side of the sofa and 
spread to the curtains burning the left 
panel away. At 10 min the entire surface 
of the sofa was burning and by 15 min 
the fire involved the entire sofa including 
the underside. The flames reached the 

Figure 18: Experiment 3 and 4 heat release rate comparison Figure 19: Experiment 5 and 6 room temperatures
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ceiling but did not extend to the adjacent 
furnishings. The fire burned down and 
never transitioned to flashover so it was 
extinguished at 30 min after ignition 
(Figure 19).

New Construction Materials

Wall Linings — UL conducted a series of 
floor furnace experiments to examine 
modern and legacy construction practices 
[21]. Two of the experiments compared 
a dimensional lumber floor system with 
different protective linings. The first was 
lined with 12.7 mm unrated gypsum board 
that is used in most homes. The second 
was lined with a plaster and lath lining. 
Both assemblies were identical with the 
exception of the lining and had the same 
loading and bearing conditions 

The gypsum board protected assembly 
exceeded the deflection criteria of L/240 
at 35 min and 30 s after ignition and 
the plaster and lath protected assembly 
exceeded the same criteria at 75 min 
and 45 s. The gypsum board protective 
membrane was breached at 23 min and  
30 s while the plaster and lath was 
breached at approximately 74 min.

In many other experiments conducted 
at UL that utilize gypsum wallboard to 
line walls for room fire experiments like 
those described in Section 4 it is observed 
that the gypsum wallboard fails at the 
seams. As drywall compound is heated 
it dries and falls out exposing a gap for 
heat to enter the wall space and ignite 
the paper on the back of the wallboard 
and the wood studs used to construct 
the walls. Gypsum wallboard also shrinks 
when heated to allow gaps around the 
edges of the wallboard. Plaster and lath 
does not have the seams that wallboard 
has and therefore does not allow for 
heat penetration as early in the fire. This 
change in lining material allows for easier 
transition from content fire to structure 
fire as the fire has a path into void spaces.

Structural Components — Engineered 
floor products provide financial 
and structural benefits to building 
construction; however, adequate fire 
performance needs to be addressed as 
well. Statistics from 2005 [22] highlight 
the amount of lightweight construction 
materials that are on the market. 

According to the National Association 
of Home Builders, 46% of single family 
home floor systems are being built with 
engineered I joists, 15% with wood trusses 
and 39% with lumber joists. Adequate 
fire performance provides a necessary 
level of safety for building occupants 
and emergency responders responsible 
for mitigating fire incidents. Previous 
research by various organizations, 
including UL, NIST [23, 24], NFPA [25] and 
National Research Council Canada [26], 
provided evidence of the greater risk 
in structural failure of engineered floor 
systems in fire events.

In 2008, UL conducted a series of 
experiments on a standard floor furnace 
[21], exposing unprotected wood 
floor systems to the standard time 
temperature curve (Table 3). Loading 
consisted of 195.3 kg/m2 along two edges 
of the floor to simulate the load from 
furniture and two 136 kg mannequins 
that simulated firefighters in the 
center of the floor. Two unprotected 
floor systems compared a modern / 
lightweight floor system compromised 

STRUCTURAL ELEMENT TYPE CEILING ALLOWABLE DEFLECTION 
L/240 (MIN:SEC)

FIRE FIGHTER BREACH  
(MIN:SEC)

2 x 10 joist floor Legacy None 3:30 18:35

Wood I joist floor Modern None 3:15 6:00

2 x 10 joist floor Legacy Lath and plaster 75:45 79

2 x 10 joist floor Legacy Gypsum wallboard 35:30 44:40

Wood I joist floor Modern Gypsum wallboard 3:30 26:43

Metal gusset truss floor Modern Gypsum wallboard 20:45 29

Finger joint truss floor Modern Gypsum wallboard 24:00 26:30

Table 3: UL study experiment description and collapse times [21]
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of 0.3 m deep engineered wood I joists 
to a legacy/dimensional lumber 2 by 10 
floor system. The engineered I joist floor 
collapsed in 6 min while the dimensional 
lumber collapsed in 18 min and 35 s. In 
the same study two truss floors were 
tested with a protective layer of 12.7 mm 
gypsum wallboard, one test had metal 
gusset plated trusses and the other had.
finger jointed trusses. They both failed 
in less than 30 min as compared to the 
dimensional lumber test with the same 
protection of 12.7 mm gypsum wallboard, 
which failed in approximately 45 min.

This study clearly highlights the inferior 
structural performance of lightweight 
structural components under fire 
conditions. Engineered wood floor 
assemblies have the potential to collapse 
very quickly under well ventilated fire 
conditions. When it comes to lightweight 
construction there is no margin of 
safety. There is less wood to burn 
and therefore potentially less time to 
collapse. The results of tests comparing 
the fire performance of conventional 
and modern construction will improve 
the understanding of the hazards of 
lightweight construction and assist 

incident commanders, company officers 
and fire fighters in evaluating the fire 
hazards present during a given incident, 
and allow a more informed risk–benefit 
analysis when assessing life safety risks  
to building occupants and fire fighters.

Windows — With increased fuel loads 
in houses the amount of air available 
to allow a fire to grow has become 
the limiting factor and therefore very 
important. How long it takes for a 
residential window to fail has not 
been extensively examined. Most of 
the previous research has dealt with 
commercial windows or windows 
impacted by wildland fires [27]. The  
object of this series of experiments [28] 
was to evaluate the reaction to fire of  
six different window assemblies, by 
means of fire endurance experiments 
with the furnace temperatures controlled 
in accordance with the time–temperature 
curve presented in the Standard, ‘‘Fire 
Tests of Window Assemblies,’’ UL 9,  
8th Edition dated July 2, 2009 [29].

Fire performance experiments were 
conducted to identify and quantify the 
selfventilation performance of windows, 
comparing legacy to modern, in a  

fire event prior to fire service arrival 
(Figure 20). 

Different window construction 
parameters assessed include: 

1. Wood frame and vinyl frame 
construction 

2. Single and multi-pane designs

3. Single and multi-glazed designs 

Modern windows are defined as 
windows that are able to be easily 
purchased new and that are typically 
found in houses constructed after the 
year 2000. The legacy windows used in 
these experiments were purchased used 
and are meant to be representative of 
windows that would be found on houses 
built between the years 1950 and 1970 
(Table 4).

There were a number of different  
window failure mechanisms and 
degrees of failure observed during the 
experiments. In order to have an impact 
on the fire growth there has to be a 
passage for air to enter the structure, 
therefore the failure of interest was the 
breaking out of the glass as opposed to 
the cracking of the glass. Failure is defined 

Figure 20: Window experimental setup. Figure 21: Windows after the experiment (middle window was modern)
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as a passage through the window of 25% 
or more of the total glass area. In most 
cases this was the failure of the top or 
bottom pane(s) of the window but in 
some cases the top window sash moved 
downward, opening the window 25% 
or more. The two legacy windows with 
single glazing failed later than the four 
modern windows with double glazing 
(Figure 21). The two legacy windows failed 
at 577 s and 846 s respectively while the 
modern windows failed at 259 s, 254 s, 312 
s, and 270 s respectively (Table 5).  
These experiments demonstrated a 
significant difference in legacy and 
modern windows exposed to fire 
conditions. In this series of experiments 
the legacy single glazed windows 
outperformed the modern double glazed 
windows in terms of longer failure times. 

It is proposed that this occurred for 
two reasons. First the legacy windows 
had thicker glazing than the modern 
windows. The legacy windows had glass 
thicknesses of 2.4 mm and 2.8 mm, 
while the modern window thicknesses 
were 2.2 mm. Second, the method the 
glass was fixed into the frame differed 
greatly between the two eras. The 
legacy window glass was held in place 
with putty like substance and there was 
room in the frame for expansion of the 
glass. The modern glass was fixed very 
tightly into the frame with an air tight 
gasket and metal band, to provide better 
thermal insulation. This configuration 
did not allow for much expansion and 
therefore stressed the glass as it heated 
and expanded.

Interior Doors — Much like structural 
components, doors have  
been changed from a solid slab of wood 
to an engineered approach where doors 
are made hollow to use less material. 
To examine the impact of this change 
on fire resiliency three different interior 
door designs were exposed to the panel 
furnace following the temperature curve 
specified in ‘‘Positive Pressure Fire Tests 
of Door Assemblies,’’ UL 10C, 2nd Edition 
dated January 26, 2009 [30]. 

Different door construction parameters 
assessed include:

1. Hollow and solid core construction; 
and 

2. Different wood types (Figure 22)

DESIGNATION TYPE TYPE SIZE (MM)
WIDTH(M) X HEIGHT(M) / GLASS THICKNESS

A Wooden frame, two pane, single glazed, storm Legacy 0.8 x 1.2 / 2.4

B Vinyl clad wood frame, two pane, double glazed Modern 0.8 x 1.4 / 2.2

C Wood/metal frame/nine pane over one pane, single glazed Legacy 0.7 x 1.5 / 2.9

D Premium plastic frame, two pane, double glazed Modern 0.7 x 1.4 / 2.2

E Plastic frame, two pane, double glazed Modern 0.7 x 1.4 / 2.2

F Premium wooden frame, two pane, double glazed Modern 0.7 x 1.4 / 2.3

Table 4: Window experiment sample descriptions

WINDOW [MM:SS(SEC)]

EXPERIMENT A(L) B(M) C(L) D(M) E(M) F(M)

1 6:34 (394) 4:24 (264) 11:49 (709) 3:58 (238) 5:16 (316) 3:39 (219)

2 10:06 (606) 4:38 (278) 14:30 (870) 3:39 (219) 4:26 (266) 5:49 (349)

3 12:11 (731) 3:56 (236) 16:00 (960) 5:05 (305) 5:55 (355) 4:02 (242)

AVERAGE 9:37 (577) 4:19 (259) 14:06 (846) 4:14 (254) 5:12 (312) 4:30 (270)

Table 5: Window failure times
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There was only one door failure 
experiment conducted and the failure 
times are shown in Table 6. Failure 
was defined to have occurred when 
the unexposed surface of the door 
sustained burning. All of the doors failed 
at approximately 300 s (Table 6). There 
was very little difference between the 
two hollow core doors (1 and 2). The 
fire ignited the unexposed side and 
quickly consumed what was left of 
the door. The solid core door (3) had a 
similar failure time but the mechanism 
was different. Door 3 burned through 
at the panels because of their reduced 

thickness. The thicker portions of the door 
remained intact at the termination of the 
experiment (Figure 23). This experiment 
shows the fire containment ability of 
interior doors during a well-ventilated 
compartment fire is approximately 5 
min. For the doors evaluated in this 
experiment it can also be concluded 
that the type of wood had no noticeable 
impact on failure time.

The doors evaluated in this experiment 
demonstrated that the type of wood had 
no noticeable impact on failure time. The 
failure time was dictated by the thickness 

of the door. The hollow core doors had the 
same overall wood thickness as the panels 
of the solid core door and therefore the 
fire breached them at very similar times. 
Without the panels cut into the solid core 
door it would have lasted substantially 
longer as indicated by the amount of 
wood remaining in the post test analysis 
of the door.

Impact on Firefighting  
Operational Timeframes

The most significant impact of the 
changing residential fire environment on 
firefighting tactics is the dramatic shift of 

Figure 22: Door samples prior to testing. Figure 23: Door samples after the test

Figure 24: Fire service timeline

DOOR

EXPERIMENT HOLLOW OAK HOLLOW COMPOSITE SOLID 6-PANEL

1 5:12 (312) 5:15 (315) 5:02 (302)

Table 6: Door failure times
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the safe operational timeline for the fire 
service. The operational timeframe for 
the fire service begins with their arrival 
on scene and ends when the fire is placed 
under control (Figure 24). To compare the 
modern and legacy fire environment it is 
important to examine the time prior to 
fire department arrival.

The time t1, depends upon a number of 
factors such as when the fire is detected 
after initiation, and the time to call for 
fire service assistance. This time can 
vary greatly depending on the source 
of ignition, item ignited, presence of 
occupants, presence of fire protection 
devices and many other factors.

The time t2, is the time for the 911 
operator to call the appropriate fire 
station to respond. The US national 
standard NFPA 1221 [31] define the 
maximum value for t2 as 60 s.

The time t3 is the time it takes for the 
firefighters to get onto the fire apparatus 
and respond. As per NFPA 1710 [32] this 
equals 60 s to begin the response.

The time t4 is the time it takes for the 
firefighters to drive to the scene of the 
fire. Following NFPA 1710, the goal for 
fire emergency response is to arrive 
at the scene within 4min after the 911 
call is made. That is, t2 +t3 +t4 <6min. 
Following NFPA 1720 [33], the goal for fire 
emergency response is to arrive at the 
scene within 9 min in an urban area  
(~384 people/km2), 10 min in a suburban 
area (192 people/km2 to 384 people/km2), 
14 min in a rural area (~192 people/ km2) 
and directly related to driving distance  
for remote areas greater than 8 miles 
from the closest fire station. Therefore  
t2 + t3 + t4 < 11 min to 16 min.

Analyzing the National Fire Incident 
Reporting System (NFIRS) database yields 
a very consistent average fire department 
response time to one and two family 
detached homes (Occupancy Code 419  
in NFIRS) in the United States. Table 7 
shows an average response time (t2 + t3 + 
t4) of approximately 6.4 min from 2006 
to 2009.

Some international comparisons of fire 
department response times are available. 
In 2006, the average response time to 
dwelling fires in England was 6.5 min [34]. 
A report comparing residential fire safety 
in several countries states, ‘‘Response 
time goals in Sweden and Norway are 
more lenient than in the United States. 
The Scandinavian nations require the 
first responding unit to arrive in 10 min, 
versus a goal of 6 min in the typical 
United States city. Scandinavia generally 
gives more weight to prevention and 
early extinguishment by homeowners, 
less to rapid response’’ [35]. A report 
written by a German Fire Officer in 2004 
examined response times in Europe by 
contacting country officials and asking 
them questions about their acceptable 
response times and conducting an 
internet search. Many countries such as 
Denmark, France, Greece, Ireland, Norway 
and Sweden had acceptable urban 
response times of 10 min and response 
times to suburban or rural areas of  
15 min to 30 min [36].

YEAR INCIDENT COUNT AVERAGE RESPONSE TIME

2006 42,584 6.2

2007 49,664 6.5

2008 50,775 6.6

2009 49,386 6.4

Table 7: Average fire department response times Note: Fires in homes >$10,000 in value with >$1 in loss

Figure 25: Fire service timeline example Figure 26: Modern versus legacy fire timelines
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Conservatively assuming the fire is 
noticed quickly and the fire department 
is called quickly t1 could be 2 min. Using 
the average response time for the US fire 
service, the operational timeframe would 
begin at 10 min (Figure 25).

To compare modern and legacy fires as 
they pertain to the operation timeframe, 
times to flashover can be added to the 
respective times to collapse. Times to 
flashover were taken from the room fire 
experiments in Section 4. The modern 
room flashed over in 3:30 to 4:45 and 
the legacy room flashed over in 29:30 
to 34:15. The unprotected modern 
floor system (Engineered Wood I joist) 
collapsed in 6:00 (Table 3), and adding 
a layer of gypsum board increased the 
collapse time to 26:43. The unprotected 
legacy floor system (Dimensional Lumber 
2 by 10) collapsed in 18:35, and adding 
a layer of plaster and lath increased the 
collapse time to 79:00 (Figure 26).

Discussion
There has been a steady change in the 
residential fire environment over the past 
several decades. These changes include 
larger homes, more open floor plans and 
volumes, increased synthetic fuel loads 
and new construction materials. The 
larger the home is the more air available 
to sustain and grow a fire in that home. 
Additionally, the larger the home the 
greater the potential to have a larger fire, 

and the greater the potential hazard to 
the responding fire service resources.

Combining of rooms and taller ceiling 
heights creates large volume spaces 
which when involved in a fire require 
more water and resources to extinguish. 
These fires are more difficult to contain. 
This also means shorter escape times  
for occupants as the egress routes may  
be compromised earlier due to lack  
of compartmentation.

Comparing the experiments, times to 
flashover are very similar between the 
three modern experiments and the three 
legacy experiments (Table 8). All of the 
modern rooms transitioned to flashover 
in less than 5 min while the fastest legacy 
room to achieve flashover did so at in over 
29 min. In these three sets of experiments 
legacy furnished rooms took at least 
700% longer to reach flashover.

Even though the third modern room was 
8.4 m2 larger and had a 1.3 m2 larger  
front opening a similar fuel load was  
able to flash the room over in the 
same time. The 4.0 m by 5.5 m legacy 
experiment did not transition to  
flashover because it did not have enough 
fuel burning at the same time to create 
significant heat in the upper gas layer to 
ignite items that were not adjacent to 
the sofa. The chairs on the left side of the 
room and the television and bookcase 
of the right side of the room were never 

heated to their ignition temperatures.

The modern rooms and the legacy rooms 
demonstrated very different fire behavior. 
It was very clear that the natural materials 
in the legacy room released energy 
slower than the fast burning synthetic 
furnished modern room. The times to 
flashover show that the a flaming fire in 
a room with modern furnishings leaves 
significantly less time for occupants to 
escape the fire. It also demonstrates to 
the fire service that in most cases the fire 
has either transitioned to flashover prior 
to their arrival or became ventilation 
limited and is waiting for a ventilation 
opening to increase in burning rate. This 
difference has a substantial impact on 
occupant and firefighter safety. This 
change leads to faster fire propagation, 
shorter time to flashover, rapid changes in 
fire dynamics, and shorter escape times.

Four examples of new construction 
materials were examined; wall linings, 
structural components, windows and 
interior doors. The change in wall linings 
now allows for more content fires to 
become structure fires by penetrating 
the wall lining and involving the void 
spaces. This change allows for faster 
fire propagation and shorter times 
to collapse. The changes in structural 
components have removed the mass 
of the components which allows them 
to collapse significantly earlier. In these 
experiments an engineered I joist floor 

EXPERIMENTS MODERN LEGACY

1,2 3:40 29:30

3,4 4:45 34:15

5,6 3:20 Not Achieved

Table 8 Comparison of flashover times
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system collapsed in less than 1/3 the 
time that the dimensional lumber floor 
system collapsed. Modern windows 
and interior doors fail faster than their 
legacy counterparts. The windows failed 
in half the time and the doors failed in 
approximately 5 min. If a fire in a closed 
room is able to get air to burn from a 
failed window, then it can burn through a 
door and extend to the rest of the house. 
This can lead to faster fire propagation, 
rapid changes in fire dynamics and 
shorter escape times for occupants as 
well as firefighters.

Using the conservative value of 10 min 
as the start of the operational timeframe 
and comparing it to the modern and 
legacy fire timelines shows the hazard 
that the modern fire environment poses 
to firefighters. It also highlights that 
the operational timeframe begins after 
potential flashover. In many cases this 
means that if sufficient ventilation is 
available the fire will spread significantly 
prior to fire service arrival. If sufficient 
ventilation is not available the fire will 
become ventilation limited and be very 
sensitive to initial fire service operations. 
The potential for fast fire propagation, 
and rapidly changing fire conditions 
should be expected in the modern fire 

environment while arriving at 8 min to a 
legacy fire, it would still be in the growth 
stage and less volatile.

Looking beyond fire development and to 
collapse further hazards are highlighted. 
In the modern fire environment, after 
arriving at 8 min, collapse is possible as 
soon as 1:30 later. Firefighters may not be 
in the house yet or may be just entering 
to search for occupants. The legacy fire 
collapse hazard begins 40 min after 
arrival of firefighters. This allows for a 
significant amount of fire operations to 
take place all while reading the safety 
of the structure. Figure 27 shows the 
standard response times for different 
types of fire departments and the 
location on the fire development timeline 
that they arrive in both the modern and 
legacy fires.

The conditions that firefighters are going 
to be faced with today and into the 
future have been significantly impacted 
by the ever changing fire environment. 
As society continues to make changes to 
building materials as a result of the desire 
to be environmentally conscience and 
to increase profit the fire environment 
is going to continue to change and if the 
current trends continue it will not be in 
favor of firefighter safety. Therefore it 

is important that firefighters study this 
new fire environment and its impact 
on their safety and tactics. The first 
component of this is understanding the 
conditions they are arriving to are very 
different than several generations ago. 
Fire conditions can change rapidly due 
to the under ventilated fire conditions 
and floor systems can collapse quickly 
and with little warning. While operating 
conditions need to be constantly 
monitored to understand the impact of 
the tactics used and the potential need 
to change them. Ultimately, if the fire 
environment has changed tactics need 
to change or be reevaluated to have the 
greatest opportunity to be most effective 
on today’s fires.

Suggestions for  
Future Research
Research should be conducted to examine 
the impact of changing fuel loads in 
full-scale structures especially how it 
pertains to fire service operations. The 
impact of ventilation is key to this fire 
development as well. Experiments need 
to focus on fire department tactics to 
make sure that they are still relevant with 
this evolving fire environment.

Figure 27: Fire service arrival times versus fire development
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Appendix C - Description of Initial Fire Fighting Operations 
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Appendix D - Critical Task Firefighter Deployment 
 

Critical Tasks: Reported Structure Fire, Moderate Risk 
Notes: Volunteers are requested to attend every major event; additionally, the IC can request and 
assign additional resources as deemed necessary.  

Apparatus Critical Tasks Number of  Staff 
Deployed 

Reported Structure Fire, Moderate Risk 
This classification would include incidents such as single-family dwelling, industrial and 
commercial occupancies and factories under 930 sq. metres (10,010 sq. ft.), as well as 
townhomes and vehicle fire with an exposure risk. 

Primary 
(Pump/Rescue or 
Quint) 

• Establish command, perform size-
up 

• Pump operator 
• Establish water supply and deploy 

attack line 

1 
1 
 

2 

Primary 
• Deploy back-up attack line 
• Temporarily assume Rapid 

Intervention Team (RIT) 

2 
 

2 

Primary 

• Incident safety officer, air 
monitoring 

• Accountability 
• RIT 

1 
1 
2 

Secondary 
(Heavy Rescue) • Search and rescue 2 

Secondary  
(Aerial) • Forcible entry and ventilation 3 

Platoon Chief’s Car • Incident command 1 
Minimum Total 17 
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