
 
  

NOTE REGARDING NEXT STEPS AND IMPLEMENTATION 

 

This Service and Organizational Study provides advice and recommendations to the 

City Manager and was conducted in consultation with the Divisions.  The Study 

identifies actions and directions that could result in more efficient and effective 

service delivery, organizational and operation arrangements and associated savings.  

 

The City Manager will work closely with senior management to determine which of 

the actions are feasible and can be implemented, implementation methods and 

timeframes, and estimated savings. In some cases, further study many be required; 

in other cases the actions may not be deemed feasible. Implementation will be 

conducted using various methods and may be reported through annual operating 

budget processes or in a report to Council, where specific authorities are necessary.  

In all cases, implementation will comply with collective agreements, human resources 

policies and legal obligations. 

 

Preliminary estimated financial implications have been identified in the study by year 

where possible. In some cases financial implications may be included in the 2014 or 

future years budget submissions.  
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1.0 Introduction  

1.1 Background 

In April of 2011, City Council considered a report from the City Manager and Deputy City 

Manager/Chief Financial Officer regarding the initiation of a Service Review Program, which was 

intended to help mitigate the 2012 Operating Outlook Pressure and, in the longer term, 
ŎƻƴǘǊƛōǳǘŜ ǘƻ ǊŜǎƻƭǾƛƴƎ ǘƘŜ /ƛǘȅΩǎ ǎǘǊǳŎǘǳǊŀƭ ŘŜŦƛŎƛǘΦ 

 

The Service Review Program includes three key components: 

Á A Core Service Review that examines what services the City delivers and at what level; 
Á Service Efficiency Studies that examine how the City delivers its services; and 

Á A User Fee Review that examines the CƛǘȅΩǎ ŦŜŜǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘƘŜȅ 

are fair, and collect the full service cost. 

 
KPMG LLP was retained by the City Manager to assist with the Core Service Review which: 

Á Reviewed and analyzed all City services, activities and service levels provided by 

divisions and agencies and applied a core service filter to services; 

Á Identified which services are provided at higher than standard service level; 
Á Conducted a jurisdictional review of comparable municipalities and jurisdictions; and 

Á Identified options and opportunities to change services and service levels.   

 

KPMG conducted a core service filter assessment which ranked services by the following 
categories: 

Á Mandatory:  required by legislation; 

Á Essential: critical to operation of the City; 

Á Traditional: provided by virtually all large municipalities for many years; and 
Á Other/Discretionary: provided by the City to respond to particular community needs. 

 

KPMG also put forward options and opportunities for the CƛǘȅΩǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǘƻ ŎƘŀƴƎŜ 

services and service levels, provided preliminary information on risks and implications of 
making these changes and potential timelines for implementation, and provided a high level 

order of magnitude of potential savings for each opportunity. 

 

The opportunities identified through the Core Services Review related to Toronto Emergency 
Medical Services (TEMS) included: 

Á Consider outsourcing some or all of non-emergency inter-facility patient transports 

Á Consider eliminating Community Medicine activities. 

Á Consider integrating TEMS and TFS organizationally and developing new models to shift 
more resources to TEMS response over time. 
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The opportunities identified through the Core Services Review related to Toronto Fire Services 

(TFS) included: 
Á Consider reducing the range of medical calls to which the fire department responds. 

Á Consider integrating TEMS and TFS organizationally and developing new models to shift 

more resources to TEMS response and less to TFS response over time. 

Á Consider the opportunities to improve fire response times and decrease equipment 
requirements through dynamic staging. 

 

City Council's Executive Committee referred the KPMG opportunities with respect to TEMS and 

TFS to the City Manager for inclusion in broader service and organizational studies to be 
reported to Standing Committee and City Council as required. 

1.2 Project Overview 

The project objective and deliverables were inclusive of the following activities: 

A) Documenting and assessing the current operations of TEMS & TFS, including but not 
limited to: 

ü An analysis of service demand and required resource levels projected through to 2022 

taking into consideration public safety performance (such as response times and service 
levels), demographics, population, traffic, built form, legislative and health and safety 

requirements. 

ü Conducting a scientific and academic literature review that identifies industry best 
practices, emerging challenges and risks that should guide service delivery. 

ü Conducting a scan to identify potential immediate (2012/2013) operational efficiencies 

considering a range of strategies such as business process re-engineering, outsourcing 
or alternative service delivery, automation, shared services and service innovation that 

may result in cost savings. 

ü Identifying estimated high level savings, implementation costs and timeframes of 
operational efficiencies and potential risks and implications, including, for example, 

impacts on service delivery, impacts that are cross-divisional or enterprise-wide and 

other effects of proposed changes. 

 
B) Conducting an evaluation and analysis of comparable Canadian, American and 

international jurisdictions to identify a full range of service delivery model options. 

ü Identifying comparator jurisdictions, taking into account scale, population density, 
complexity, legislative context, economic and social factors, organizational mandates, 

funding mechanisms including fee-for-service billing, maturity of the service delivery 

model, and other relevant governance, organizational, and service attributes. 

ü The final list of comparator jurisdictions was approved by the City of Toronto as part of 
the study work plan and during the mid-range timeline of the project. 
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C) Proposing service delivery and organizational model options that optimize efficiencies 

while ensuring service effectiveness. 
This objective included comparing the proposed models to the current service delivery models 

and describing the relative advantages and disadvantages of each, including an analysis of: 

ü Key model features including structure, reporting in the City administration, staffing 
requirements and service delivery attributes; 

ü Comprehensive health and safety risk assessment to consider the impact of proposed 

service delivery changes on staff and public safety; 

ü Consideration of service delivery models which use resources most efficiently and 

eliminate or explicitly minimize duplication with respect to responding to medical calls; 

ü Strengths, limitations and challenges including potential implications with respect to 
service delivery, incident and patient outcomes, funding, collective agreements, wages 

and pension adjustments; 

ü Organizational cultural impacts, risks to operational and organizational success, and 
benefits to the City; 

ü Potential risks and mitigation strategies; 

ü Short and long-term training and certification costs if applicable, including wages 

equipment, tuition, and instructor costs; 

ü Legislative and funding requirements; 

ü Estimated order of magnitude cost savings for 2013 and future years; 

ü Detailed implementation work plan, timelines and estimated implementation costs 
including phased implementation if appropriate; 

ü The number and locations of fire and EMS stations particularly with respect to the 
proposed service delivery and organizational model options 

ü Consideration of station requirements including short, medium and long term capital  

priorities to implement station retrofits if applicable; and  

ü Estimated short, medium and long term operating and capital investments if required. 

 

Areas outside of the scope for the study were: 

1. Examining the facilities management, real estate and fleet functions in TEMS & TFS. 

2. The Toronto Police Service contribution to the Tiered Emergency Response Agreement. 

3. The response time target of 90% was not subject to review as part of this study1. 

However, travel time was considered in the context of the scientific and academic 

literature review, the evaluation and analysis of comparable jurisdictions and proposed 
service delivery and organizational model options, including a comprehensive health and 

safety risk assessment to consider the impact of any proposed changes on staff and 

                                                             

 
1 The veracity of 90th percentile fire and EMS targets was not examined as a separate subject. However, there was a necessity to use 90th 
percentile parameters, either identif ied by the city or based upon scientific literature, as one of the parameters to determine resource 
requirements. 
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public safety; implications with respect to service delivery and incident and patient 

outcomes; potential risks and mitigation strategies; and an assessment of liability issues. 

1.3 Project Methodology 

Our approach ǘƻ ¢ƻǊƻƴǘƻΩǎ ŦƛǊŜ ŀƴŘ 9a{ ǇǊƻƧŜŎǘ ǿŀǎ ƴƻǘ ǳnlike that of similar projects 
conducted by other consultant teams, or the techniques that would be used by other consulting 

companies, except for the magnitude of the assignment and detail with which the data was 

examined. 

The project process included: 

 Key informant Interviews;  

 Site visits; 

 Review and assessment of organizational and staffing models; 

 Research and analysis of best practices and service delivery models; 

 Data collection and analysis; 

 Resource and apparatus modelling; 

 Fire sub-risk overview; 

 Concept development and analysis; and 

 Jurisdiction and literature review. 

Interviews 

Our interviews included departmental representatives, Fire and EMS Chiefs, Deputies, 
Divisional Chiefs and other ranks at TFS and TEMS.  Interviews and orientations within the fire 

and EMS departments took place to discuss organizational perspectives, and position roles and 

responsibilities. The consulting team also conducted interviews with other City divisions to 

garner a wider understanding of TFS and TEMS and their context within the overall corporate 
organization.  

TFS TEMS Other City Divisions 

 Policy, Project and 
Public Information 

 Special Projects and 
Emergency Planning 

 Fire Protection and 
Public Education 

 Communications Centre 

 Staff Services 

 Operations Division 

 Information and 
Communication Systems 

 Communications 
Centre 

 Program Development 
and Service Quality 

 Operational Support 

 Operations 

 Policy and Project 
Management 

 Community Medicine 

 Public Information and 

Media 

 Office of Emergency 
Management 

 Human Resources, 
Employment Services 

 Toronto Planning:  
Community Planning; 
Special Projects 

 Financial Planning 

 Deputy City Manager 
Clusters A, B, and C 

 Toronto Building 
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 Facilities and Material 
Management 

 Professional 
Development and 
Operations Training 

 Toronto Firefighters 
Association 3888 

 

 Financial Services 

(shared by fire and 
EMS) 

 Communications 
Systems Engineering 

 Toronto Paramedic 

Association 

 CUPE Local 416 

 

 Purchasing and 
Materials Management 

 

Additionally, Interviews were conducted with base hospital physicians at the Sunnybrook 

Centre for Prehospital Medicine as well as with physicians for TEMS and TFS, to understand the 

base hospitals: 

 Roles and responsibilities 

 Support of a revised tiered response protocol with respect to the frequency and 
circumstances under which fire apparatus and staff are dispatched to medical emergencies 

 Determination of fire and EMS response parameters 

 Roles and responsibilities of fire and EMS in medical response 

 Response criteria perspective and the criticality of response time. 

Site Visits 

Our process encompassed site visits to fire stations, fire training locations, and an introduction 

to areas of the city that demonstrated the challenges that firefighters face. Site visits provided 

an opportunity to add context to project tasks and to gain perspective. The visits included the 

following stations and the TFS communication centre. 

 Station 313, Rosedale & Cabbage Town 

 Station 314, Hospital Row & Queens Park, U of T 

 Station 325, Regent Park 

 Station 332, High Rise, Hospital Row, Entertainment District, Rogers Centre, CN Tower, 

Union Station, The Path, traffic congestion, underground malls, and subway and hydro 
vaults 

 Station 426, Parkdale, the Gardener Expressway, St. JosephΩs Hospital, the Lake Row 
Housing, old building stock. 

Site visits for emergency medical services took a different approach since paramedics are often 

mobile and not at the stations. In addition to station visits, Pomax observed shift change 

processes, talked to paramedics on the road and at hospitals, observed hospital offload 
processes, and spent several days in total at the TEMS communication centre.  
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Study Review Principles 

This study was based on the following principles: 

 To rely on factual evidence for concept development and study recommendations; 

 To understand the issues, concerns or suggestions of front-line fire and EMS responders, 

and managers; 

 To evaluate the experience, success and challenges of other service delivery models; 

and 

 To assess reasonable alternatives and service delivery models within the needs and 
constraints of Toronto. 
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2.0 Toronto Fire Services 

2.1 An Introduction to Fire Services 

2.1.1 Fire Fighting and its Challenges 

Fire services is ŀƴ Ψŀƭƭ hazardsΩ ŀƴŘ Ψŀƭƭ ǊŜǎǇƻƴǎŜΩ agency. In fact, contrary to what most people 
realize, fighting fires is, fortunately, a small, albeit critical, part of the services fire departments 

provide. It is also important to understand that TFS responds to over 10,000 incidents a year 

that are reported as fires to the TFS dispatch centre whereas, in 2011, 2,033 turned out to be 

structure fires. The balance are incidents such as no loss outdoor fires, pots on stove, 
overheating, human perceived emergencies, and other incidents, some of which could become 

structure fires. The important thing of which to be aware is that when a fire emergency is called 

into the fire dispatch centre it must be responded to as such. 

Complexity of Fire Response  

Although the response to a working fire incident is a complex matter, there is not a lot of 
evidence to indicate what happens when resources do not respond in a timely fashion with 

sufficient personnel to undertake and complete the critical tasks required for successful 

intervention. Fires are dynamic events which, without intervention, will progress and grow 
exponentially, and that is the reason why minutes and seconds count. 

Tests by independent agencies inform us that the contents of buildings have changed 
considerably over the years and, as a result, the type of fuels and heat energy stored in modern 

furnishings are considerably higher than in wood and natural fabrics of yesterday.  

To further complicate matters, from the perspective of the fire crews, lightweight engineered 

construction materials have added an additional consideration concerning safe operations. The 

use of lightweight engineered construction material in floors and roofs of newer buildings 

means that different tactics must be employed to safely engage in interior operations, including 
extinguishment and rescue. Engineered lumber burns faster than dimensional lumber and 

modern furnishings emit high levels of toxicity when ignited. As a result, the window of 

opportunity for successful intervention and rescue is greatly reduced. The time to flashover2 

has been reduced significantly over the past 20 years and the time for crews to confine a fire to 
the room of origin has correspondingly been reduced, which underscores the necessity of a 

timely response. More important, it underscores the importance of prevention and education 

activities to reduce the incidence of fires, and other steps to reduce danger to occupants and 

fire fighters. These include covering engineered lumber with drywall or flame retardant paints 
and installing sprinkler systems.  

                                                             

 
2 A flashover is the near-simultaneous ignition of most of the directly exposed combustible material in an enclosed area. 
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A March 2012 summary report3 from Underwriters Laboratory and the National Institute of 

Standards and Technology reviewed the results of a series of experiments aimed at assessing 
the fire performance of engineered floor systems. The experiments resulted in a number of 

outcomes, depending on the floor system and whether it was protected by drywall or sprinkler 

systems, with structural failure occurring at around 5 minutes in cases of a 7.25 inch steel C-

joist on 24 inch centers under heavy weight loads, to unlimited structural time when protected 
by sprinkler systems. 

In the United States, changes to the International Residential Code (IRC) require a one hour 
flame rating for flƻƻǊ ŀǎǎŜƳōƭƛŜǎΦ ¢Ƙƛǎ ǿƛƭƭ ƭƛƳƛǘ ōǳƛƭŘŜǊǎΩ ŀōƛƭƛǘȅ ǘƻ ǳǎŜ ŜƴƎƛƴŜŜǊŜŘ ƭǳƳōŜǊ ƻǊ L-

joists for some flooring systems unless the bottom of the joists is covered with drywall, or 

sprinkler systems are installed. Unfortunately, the IRC is a model-code book, so it does not 

become law unless adopted by a local jurisdiction. Alternatively, manufacturers are producing 
ŜƴƎƛƴŜŜǊŜŘ Ƨƻƛǎǘǎ ǿƛǘƘ ŀƴ ŀǇǇƭƛŜŘ ŦƭŀƳŜ ǊŜǘŀǊŘŀƴǘΣ ǎǳŎƘ ŀǎ ²ŜȅŜǊƘŀŜǳǎŜǊΩǎ ǇǊƻŘǳŎǘΣ ŎŀƭƭŜŘ ΨCƭŀƪ 

WŀŎƪŜǘΩΣ ǿƘƛŎƘ ŎƻƳǇƭƛŜǎ ǿƛǘƘ ǘƘŜ ƴŜǿ ƻƴŜ-hour flame rating guideline. Nevertheless, there is a 

generation of buildings using engineered floor joists that may compromise the safety of 

occupants and firefighters unless steps are taken to mitigate this risk. 

In the 1970s, a National Institute of Standards and Technology (NIST) study found that people 

had approximately 17 minutes to escape a fire after a smoke alarm activates. But when the 
institute repeated the study in 2004, it found that the escape window had shrunk to just three 

minutes for the most susceptible of the population in relatively close proximity to a sudden 

intense firei.  However, occupants in other areas of a house ς for example, a second floor 

bedroom with the doors closed ς have double the time to escape assuming they are quickly 
alerted by a smoke alarm. This underlines the value of having interconnected smoke alarms so 

that when one is activated, all are activated. It also underlines the importance of public 

education so that the public understands the need for smoke alarms and other preventative 

tactics.  

Residential building style and size has changed in the past half century. Prior to the availability 

of engineered lumber and the use of lightweight steel, which have made it possible to reduce 
the number of support walls, houses featured smaller, separated rooms which assisted in 

confining fires and reducing the availability of oxygen. Expansive living environments also 

provide an opportunity for smoke and toxic gasses to spread throughout a house.  

Notwithstanding these valid concerns, we will show that except for one circumstance of a 

building constructed in 2003, all other fire deaths in Toronto in the 3 years for which data was 

available (2009 ς 2011), have occurred in buildings constructed in the 1970s and earlier using 
dimensional lumber. This suggests that fire risk and deaths may be more related to factors 

other than building materials.  

  

                                                             

 
3
http://www.ul.com/global/documents/offerings/industries/buildingmaterials/fireservice/basementfires/2009%20NIST%20ARRA%20Compila ti

on%20Report.pdf  

http://www.ul.com/global/documents/offerings/industries/buildingmaterials/fireservice/basementfires/2009%20NIST%20ARRA%20Compilation%20Report.pdf
http://www.ul.com/global/documents/offerings/industries/buildingmaterials/fireservice/basementfires/2009%20NIST%20ARRA%20Compilation%20Report.pdf
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Fire Response Protocols 

Fire professionals on our consulting team emphasize the importance of establishing fire 

response protocols which dispatch sufficient resources to undertake firefighting operations as 

quickly as possible. They assert that the only resources that should be held back from an 
original fire response dispatch are apparatus which are of a support nature, and are not needed 

to perform any of the critical tasks that are required in the successful intervention of a working 

fire. 

It has not been the practice of fire services to provide detailed step by step descriptions of the 

exact tactical actions taken by individual fire crews while performing firefighting and rescue 

operations. As a result, it is extremely difficult to deconstruct the activities of response crews as 
part of a debriefing process. This has not been a requirement of normal or common practice 

and has been confined to exceptional circumstances involved in severe injuries, fatalities, or 

criminal activities that had the potential for action or prosecution through the courts. The norm 

is that fire incident reports were primarily used by insurance providers as a basis for policy 
application, and by the Office of the Fire Marshal for determining the cause and origin of fires in 

the province. However, with the cooperation of TFS, our team has created a high-level process 

map of firefighting tasks typical of several fire emergencies. It can be found in Appendix B - 

Assignments and Resources Required at Fire Incidents. 

The total impact of fire is never completely and accurately captured in fire service loss reports. 

Estimates by fire services are rarely, if ever, confirmed with the insurance industry. The 
insurance numbers are usually finalized weeks or months after a fire and there is no process in 

place for follow up. What is generally captured in fire reports is only the physical loss to the 

building and contents, without value placed on the net cost or social impact of issues such as 

temporary relocation while repairs are carried out. The net economic loss from fire is not 
captured in the fire loss numbers and can, in many instances, far exceed the loss to building and 

contents. It is accurate to say that the fire report figures are estimates and the process used by 

the fire service is not an exact science.  

Impacts of Fires 

Fires in business or industry have a net economic impact on the broader community. It is 

possible that a fire may be confined to one business, although it may spread and devastate a 

larger area particularly if sufficient resources are not in place to intervene and aggressively 

attack and stop its progress. We can see this impact in rural areas where losses to farm 
buildings and equipment could be in the millions of dollars because the frequency of fires is not 

sufficient to warrant the significant costs of implementing a career firefighting service, and 

travel distances are great. 

The impact of a fire can extend well beyond the damage and loss to individual buildings. There 

is also a direct impact upon the lives and economic outlook for building owners, businesses, and 

employees, as well as adjacent buildings and businesses.  
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Although all reasonable efforts must be taken to respond to and extinguish fires as quickly as 

possible, thereby mitigating the associated psychological and net economic impact, the best 
approach is to improve public education and inspection services and avoid, to the extent 

possible, the occurrence of fire. 

2.1.2 Convergence of Fire Apparatus 

Fire stations do not operate as standalone entities. It would be prohibitively expensive, in the 
City of Toronto, to house all the equipment and apparatus that may be required to provide an 

appropriate response to all incidents within each ǎǘŀǘƛƻƴΩǎ ǊŜǎǇƻƴǎŜ ŀǊŜŀΦ Urban based fire 

departments respond on a station convergence basis, which means that fire trucks from several 

stations respond simultaneously and converge required resources on the affected location. The 
level of that convergence is based upon the risk level of the occupancy and the required critical 

tasks to be performed in the event of a fire. 

A firefighting scenario 

CƛǊŜ ǎŜǊǾƛŎŜǎΩ ŜǉǳƛǇƳŜƴǘΣ ŀǇǇŀǊŀǘǳǎΣ ŀƴŘ staffing requirements vary and are guided, in large 
part, by legislation in Ontario; standards and guidelines from entities such as the Ontario Fire 

aŀǊǎƘŀƭƭΩǎ hŦŦƛŎŜ ŀƴŘ ǘƘŜ bŀǘƛƻƴŀƭ CƛǊŜ tǊƻǘŜŎǘƛƻƴ !ǎǎƻŎƛation; ŀƴŘ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ǎŜǊǾƛŎŜ ƭŜǾŜƭ 

profile which is determined by municipal council. Fire extinguishment crews, ladder crews, 

rescue groups, rapid intervention teams, Incident Management Systems (IMS) positions, and 
tactical reserve are examples of assignments that must be adequately staffed at the scene of 

the working structure fire. In addition, the Incident Commander (IC) needs to consider the total 

extinguishment staffing requirements based on rate of flow, backup lines, placement of lines 

above the fire and the establishment of secondary water supply. NFPA 1710: Standard for the 
Organization and Deployment of Fire Suppression Operations, Emergency Medical Operations, 

and Special Operations to the public by career fire departments, defines tasks and minimum 

staffing recommendations for the initial response. These resource levels per task include: 

1. Establishing command (minimum one person); 

2. Establishing a minimum uninterrupted water supply of 400 GPM (1514 L/min) (minimum 
one person); 

3. Establishing an attack line and backup line flowing at least 300 GPM (1136l/min) 

(minimum four people); 

4. One support person for each line (minimum two people); 

5. At least one search and rescue team (minimum two people); 

6. At least one ventilation team (minimum two people); 

7. Establish an initial rapid intervention crew RIC; (minimum two people, expanding to 
four); 

8. If an aerial ladder is in use, a person operating the aerial ladder (minimum one person). 

These minimum staffing guidelines total 15 firefighters, expanding to 17 firefighters when an 
additional 2 people augment the initial rapid intervention crew. The TFS initial response is 



                                                                 Service Efficiency Review ς Toronto Fire Services & Toronto EMS  

 Page | 14 

comprised of 16 to 17 firefighters including the District Chief and Fire Incident Technician 

(please see the firefighting tasks process map at the end of this section). 

There are occasions where the first-arriving unit(s) control the fire, and the total response 

defined in NFPA 1710 is not required. As an example, the first-arriving pumper and aerial truck 
companies conduct the initial attack on a mattress fire inside a residential property. The 

pumper extinguishes the fire and provides an interrupted water supply as well as the two-out 

rapid intervention crew4 (RIC). Aerial Truck company members conduct a quick search and 

rescue with one crew while the other crew vents the building. 

On other occasions the staffing needs are greater than the initial response outlined in NFPA 

1710. In these cases departments must call for additional alarms (apparatus and staff) in order 
to conduct the tasks required during such incidents. Consider a fire on the second floor of an 

unoccupied auto parts store with external exposures (outside walls) on three sides. Each fire 

company has an officer, an apparatus operator, and two firefighters on duty.  

In a scenario such as this the first arriving officer takes command and gives an initial report 

indicating a working fire on the second floor while working with another member of the crew in 

advancing a standard pre-connect hose line to the second floor. As per the standard operating 
procedure a forward lay 100 mm hose supplies the initial operation from the closest fire 

hydrant. The apparatus operator remains at the pumper, while the firefighter assigned to the 

hydrant hooks up and then joins the apparatus operator as part of the initial rapid intervention 

crew RIC. This assumes that the firefighter hooking up to the hydrant will be able to join the 
apparatus operator as a member of the initial RIC before the attack team enters the structure. 

The second arriving pumper company will advance an additional hose line to the fire floor to 
increase the rate of flow or provide a backup hose line to the first-in attack team. Otherwise, 

they are to advance a hose line to the floor above the fire. Realizing that there is a working fire 

in a pre-incident plan building that requires a large rate of flow, the officer of the second 

pumper company plans to back up the initial pumper company by advancing a 65 mm hose line 
into the building. 

The second pumper company would probably not secure a source of water for itself. The 
second pumper company officer would radio command to advise that a second source of water 

has not been secured. One firefighter from the second pumper joins the firefighter from first 

pumper to form a dedicated rapid intervention crew. The remaining three crew members from 

pumper two would advance a 65 mm hose ƭƛƴŜ ƻŦŦ ǘƘŜ ŦƛǊǎǘ ǇǳƳǇŜǊ ŎƻƳǇŀƴȅΩǎ ǇǳƳǇŜǊΦ ¢ƘŜ 
second responding fire pumper is parked out of the way of other arriving apparatus, but in a 

position to be ready to protect exterior exposures, should it become necessary. 

There is a good chance that the water applied from these two hose lines will be adequate to 

control the fire. Reconnaissance is really the best way to determine the need for more lines to 

                                                             

 
4 Two firefighters who remain prepared to rescue fellow firefighters in case of an adverse incident that could threaten the welfa re of the 
firefighters extinguishing the fire. 
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control the fire. In any case, there is still a critical need to back up the hose lines operating on 

the fire floor, secure additional water supplies and get a hose line to the third. 

If an aerial truck arrives early there may be a need for this crew to force entry into the building. 

Otherwise, the pumper company crews will be responsible for this task. The ŀŜǊƛŀƭ ŎƻƳǇŀƴȅΩǎ 
crew will split up with two firefighters providing aerial duties such as horizontal ventilation for 

the pumper companies working on the second floor, laddering the second floor (and third floor 

if there is one), and controlling utilities (isolating gas and hydro). The other two members of the 

aerial truck company will work above the fire, conducting the primary search and checking for 
fire extension on the third floor. 

The first arriving chief officer establishes an exterior stationary command post and confers with 
the company commander on the first pumper who was serving as the initial incident 

ŎƻƳƳŀƴŘŜǊΦ tǳƳǇŜǊ ƻƴŜΩǎ ƻŦŦƛŎŜǊ ŀŘǾƛǎŜǎ ǘƘŜ ŎƘƛŜŦ ƻŦŦƛŎŜǊ ƻŦ ǘƘŜ ǇǊƻƎǊŜǎǎ ōŜƛƴƎ ƳŀŘŜ ƻƴ ǘƘŜ 

fire. After a careful size-up, the chief officer assumes the position of incident commander and 

develops the following incident action plan: 

1 Conduct the primary search of all floors. (Companies currently on the second and third 

floors will be responsible for searching these floors) 

2 Ladder the building on 2nd and 3rd floors to provide alternative egress for firefighters 

3 Advance a backup hose line to the second floor 

4 Advance a hose line to the third floor  

5 Secure a second water supply  

6 Stage pumper and truck company as a tactical reserve 

7 Plan for possible defensive operation 

8 Set up a rehab (a place for firefighters to rest and cool off from the heat of the fire) 

Most urban fire departments send a large response to a commercial building or a high-rise 

building. However, in the immediate example being discussed here, ǘƘŜ ƛƴŎƛŘŜƴǘ ŎƻƳƳŀƴŘŜǊΩǎ 

action plan would include several additional tasks that have not been staffed and there is no 

tactical reserve where the two person minimum is assigned as a rapid intervention crew. 
Continuing operations will require additional resources. 

The third pumper is instructed to supply its apparatus with the 100 mm supply line into an 
advance 45 mm hose line the third floor. The fourth pumper will back up the two lines 

operating on the fire floor with a 65 mm hose line advanced from the ǘƘƛǊŘ ǇǳƳǇŜǊΩǎ 

apparatus. At this stage, the members of the aerial truck should be free to complete primary 

search and check for extension on the first. 

A heavy rescue crew, upon arrival, could be assigned as the dedicated rapid intervention crew 

with one member assigned to become the accountability officer. The two members assigned to 
the rapid intervention from first pumper and second pumper can now rejoin their company. 

The third aerial truck company and fifth pumper company would standby two blocks from the 

scene. Additional staff officers could be assigned to fill the positions of safety officer or planning 
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section chief. While it may be possible to double up on some assignments firefighter safety 

must never be compromised.  

Without an exposure or rescue problem, and with all companies taking appropriate action, this 

fire required what would be an extra alarm assignment. Note that three or four firefighters are 
assigned to each hose line, with the exception of the first line, where only two firefighters are 

available for interior assignments. Operating a hose line with two firefighters is an absolute 

minimum and very arduous task. Two firefighters can safely operate a 45 mm hose stream 

during practice session. During an actual fire, it may be necessary to advance a hose line up 
stairways, around obstacles, and through multiple doorways, then operate the hose line from a 

crawling or kneeling position, all of which greatly increase the effort needed to successfully 

place a hose line position. Assigning all available personnel from a single company to a hose line 

not only provides the staffing necessary to properly position and operate the attack line, it also 
maintains company unity and accountability. 

There are circumstances where the apparatus used to deliver staffing to the incident scene is 
more than sufficient to support an offensive operation. One of the challenges faced by an 

incident commander is to properly position on-scene apparatus to best utilize their capabilities. 

Apparatus that are not needed at the incident scene should be parked out of the way, 

preferably in a position that allows access to water supplies and makes them available to 
support possible defensive action (exterior operations).  

During large-scale incidents, apparatus are often assigned to a staging area. In such a 
circumstance the incident commander should designate a staging officer to manage and 

ŎƻƻǊŘƛƴŀǘŜ ŀƭƭ ŎƻƳǇŀƴƛŜǎ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ ǎǘŀƎƛƴƎ ŀǊŜŀΦ !ǘ ǘƘƛǎ άǎǘŀƎŜέ ǘƘŜ ŀǇǇŀǊŀǘǳǎ would have 

the staffing necessary to function as a unit, such as a pumper company and aerial truck 

company. Apparatus without adequate staffing would be classified as out of service or parts, 
rather than staged.  

Incident commanders could face the temptation to use on scene apparatus whether they are 
needed or not. However, more often than not, during offensive operations there is a need for 

additional staffing, not additional apparatus and placing unnecessary apparatus in an 

immediate fire zone could block access if a change in tactics is required. 

To conduct a safe and effective offensive operation, an incident commander must consider a 

number of different factors. One of the most important considerations is to determine whether 

there are sufficient personnel and resources on scene to deliver the required rate of water flow 
needed to suppress a fire, and to protect firefighters. In addition, an incident commander 

would consider the probable duration of the event and the sustainability of critical operations 

when deploying resources. 

Figure 1 lists critical tasks required at a fire at a major occupancy.  



                                                                 Service Efficiency Review ς Toronto Fire Services & Toronto EMS  

 Page | 17 

Figure 1 - Major Occupancy Sample Critical Tasks 

 
 

A graphic depiction of the activities, assignments and resources required for several different 

fire incidents can be found at the figures listed below within Appendix  

Figure 9 - First Alarm Response Resources Required 

Figure 10 - Fire Fighting Process, Bungalow Fire 
Figure 11 - Second Alarm Response Resources Required 

Figure 12 - Fire Fighting Process - High Rise 

Successful intervention at a working fire is a function of time and resources. Without the proper 

resources deployed for the earliest possible intervention, conditions deteriorate and the impact 

of the fire worsens. Needless to say, those directly affected by the escalation of the fire are the 

building occupants and the firefighters. 
                                                             

 
i Tenability time is  when the f irst tenability limit is exceeded 1.5 m (5 ft)  from the floor at any point along the primary escape pa th. The 

tolerance of people to fire conditions is a subject of considerable debate worldwide, because it has signif icant implications for public safety and 
for product liability. Deciding on appropriate tolerance limits  is highly complex because of the broad variability among people and the need for 
conservatism to protect the more vulnerable portions of any population.  

As noted in the National Institute of Standards Technical Note 1455-1, February 2008 Revision, this  topic has been the subject of work by an 

international committee of experts working as ISO Technical Committee (TC) 92, subcommittee (SC) 3. This group has published a technical 
standard, ISO TS 13571 [26], that recommends limits of human tolerance to f ire products. These limits are also consistent with the 
recommendations in the SFPE Handbook of Fire Protection Engineering [23]. Limits  for elevated temperature and toxic gas species were taken 

from ISO TS 13571. For smoke obscuration, an optical density of 0.25 m-1 was used as a tenability criterion, a value typically used by the smoke 
alarm industry.  

It should be noted that ISO TS 13571 is considered by most ( including its principle authors) to be highly conservative, stating that the ά... values 

are intended to assure with high confidence that even vulnerable people will not be incapacitated, then killedΦέ Thus, any observations based 
on analyses using these values may look much worse than what would be seen in actual use because tenability is based on the most 
susceptible of the population. The ISO TS 13571 values represent the best, international consensus so they were used for the primary analysis, 
but the data has been made available so that others can examine the impact of other limits.  

Time Needed for Escape 

As with the origina l Indiana Dunes tests, Technical Note 1455-1 does not select a  value of time needed for escape s ince this is highly variable 

and is a function of the age and condition of the occupants, travel distances, behavior affecting pre-movement times, etc. An independent 
analysis of the Indiana Dunes data in 1975 [43] chose 3 min as an (arbitrary) reference number. A subsequent s tudy funded by NIST at the 
University of Massachusetts (Amherst) [44] found average times needed to awaken sleeping occupants, phone the fire department, and 

evacuate all family members was about 50 seconds for families with children and nearly 70 seconds for the elderly. 
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2.2 Fire Services Data and Statistics 

When we think of fire departments, most of us think of firefighting but TFS also responds to many 
other emergencies including floods, swift water rescue, hazardous materials, natural gas or propane 

ƭŜŀƪǎΣ ŜƭŜŎǘǊƛŎŀƭ ŜƳŜǊƎŜƴŎƛŜǎΣ ŀƴŘ Ƴŀƴȅ ƻǘƘŜǊǎΦ /ƭŜŀǊƭȅΣ ǿƘŜƴ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǿƘƻ ǘƻ Ŏŀƭƭ ǿŜ ŘŜǇŜƴŘ 

ƻƴ ǘƘŜ ŦƛǊŜ ŘŜǇŀǊǘƳŜƴǘΦ ¢ƻǊƻƴǘƻΩǎ ŦƛǊŜ ǎŜǊǾƛŎŜǎ ŀlso respond to medical emergencies where they 

provide rapid assistance to patients in respiratory or cardiac arrest, anaphylactic shock, and other 
serious situations until paramedics can arrive. Fire fighters then continue to assist paramedics with 

medical ŎŀǊŜΦ ²ƛǘƘƻǳǘ ŘƻǳōǘΣ ¢ƻǊƻƴǘƻΩǎ ŦƛǊŜ ǎŜǊǾƛŎŜǎ ŀǊŜ ŀ ŎǊƛǘƛŎŀƭ ǇŀǊǘ ƻŦ ǇǳōƭƛŎ ǎŀŦŜǘȅ ƛƴ ǘƘŜ ŎƛǘȅΦ 

Sources of Data 

Readers should be aware that there are two forms of data used during this discussion of fire 
services data and statistics. There is a set of information based upon how the details of an incident 

was received by the fire service call taker and dispatched to the fire responders, and another set 

that defines the outcome of the incident. 

The incident as it was received is usually captured within the Computer Aided Dispatch system or 

CAD whereas the outcome of the incident may be part of the Record Management System or RMS. 

CƻǊ ƛƴǎǘŀƴŎŜΣ ŀ Ŏŀƭƭ ŦƻǊ ŀǎǎƛǎǘŀƴŎŜ ƳƛƎƘǘ ōŜ ǊŜŎŜƛǾŜŘ ōȅ ǘƘŜ ŦƛǊŜ Ŏŀƭƭ ǘŀƪŜǊ ŀǎ ŀ ΨŦƛǊŜΩ ŀƴŘ ǘƘŜ ŦƛǊŜ 
responders would be dispatched and given the information of a reported fire. Upon arrival, they 

might discover a pot on a stove or something overheating, and the incident outcome would be 

ǊŜŎƻǊŘŜŘΣ ƛƴ ǘƘŜ wŜŎƻǊŘ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΣ ŀǎ ƻǾŜǊƘŜŀǘƛƴƎ ƻǊ ΨǇƻǘ ƻƴ ǎǘƻǾŜΩ ǊŀǘƘŜǊ ǘƘŀƴ ŀ ŦƛǊŜΦ 

Another possibility is a call that could be reported as a garbage container on fire but, upon arrival of 
the fire crew, it could have spread to a garage or other structure. Therefore, the outcome might be 

captured in the Record Management System as a structure fire. 

We use the Computer Aided Dispatch information to explain incidents received and the Record 

Management System to explain the result of an incident. This also helps to explain the variance 

between call type as received and outcome, which could be substantially different.  

Emergency Medical Services experiences the same type of variances and tracks them in an effort to 

determine the relationship between information received at the time of a call being received, the 

result, and indicators that assist EMS to determine the most appropriate and efficient resource 
level required, when a call is received. 

Although we usually indicate the source of data throughout this document, readers should 
recognize that Computer Aided Dispatch (CAD) information is used if it is not expressly noted that 

Record Management System (RMS) or outcome data is used. 

Core fire incident volume 

Chart 1- Population Growth Related to Core Fire Incidents, relates historic and expected population 
change to core incident volume for a corresponding number ƻŦ ȅŜŀǊǎΦ ²Ŝ ƘŀǾŜ ŘŜŦƛƴŜŘ Ψ/ƻǊŜ 

LƴŎƛŘŜƴǘǎΩ as all calls to which the fire service responds except for responses to fire alarms and 

medical calls.  
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Medical calls were filtered out because they are responded to, based upon the contingency 

capacity within the fire service. To explain this another way, fire services are often available for 

ŎŀƭƭǎΤ ǎǘŀǘƛƻƴǎ ŀǊŜƴΩǘ Ŏƻƴǎǘŀƴǘƭȅ ŀŎǘƛǾŜ ƻǊ ǊŜǎǇƻƴŘƛƴƎ ǘƻ ƛƴŎƛŘŜƴǘǎ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ŎŀǇŀŎƛǘȅ 
available, while waiting for a core fire incident to occur, can be used to respond to medical 

emergencies. Therefore, fire response to medical emergencies should not be an influencing factor 

on the need for staff and resources within the fire services. However, TFS explains that, except in 

very rare circumstances, a response is always sent to a medical call. If a fire truck is available at a 
station within the catchment area of the medical incident, that truck is sent. If the closest station is 

already occupied on another incident the next closest truck is sent. Nevertheless, the number of 

responses, each year, to medical calls by the fire service can be reasonably influenced by policy and 

operations. For example, a revised medical response protocol instituted in June of 2012 is 
estimated to have reduced the number of fire responses to medical calls from approximately 

86,000 to less than 50,000 annually.  

As well, although the fire service plays an important role in responding to some medical incidents, 

ambulances or emergency medical seǊǾƛŎŜǎΩ ǊŜǎǇƻƴǎŜ ǾŜƘƛŎƭŜǎ ǿƻǳƭŘ ŀƭǎƻ ōŜ ǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ 

same incidents. There is the possibility that operational discretion could be factored into a decision 

about fire trucks responding to some medical incidents when the closest station is already engaged. 
TFS and TEMS, along with direction from their medical advisors, should take this into account when 

forming response policies.  

Alarms have been filtered out because they have declined in volume between 2005 and 2011, in 

part because of the fines the City has instituted for false alarms, and education of alarm companies 

and owners. In 2005 TFS responded to 29,063 alarms ringing and in 2011, 22,4765. The 

implementation of increased fines and education has positively influenced the number of fire 
alarms occurring annually.  Although there is a possibility that the number of other call types might 

be influenced by policy, the degree of change is unlikely to be as pronounced as with medical calls 

and fire alarms. Therefore, the inclusion of fire alarms and medical calls in these calculations would 

skew the appearance of changes in fire service activity.  

When fire service responses from 2005 to 2011 are examined and medical emergencies and alarm 

calls are filtered out (Chart 1- Population Growth Related to Core Fire Incidents), we find that the 
ŦƛǊŜ ǎŜǊǾƛŎŜΩǎ Ŏŀƭƭ ǾƻƭǳƳŜΣ ōȅ ǘȅǇŜΣ Ƙŀǎ ǊŜƳŀƛƴŜŘ ǎǘŀōƭŜ ƻǊ ŘŜŎƭƛƴŜŘ ŘǳǊƛƴƎ ǘƘŀǘ ǘƛƳŜ ǇŜǊƛƻŘΦ ²ƘŜƴ 

the core fire iƴŎƛŘŜƴǘ ǘǊŜƴŘ ƛǎ ŎƻƳǇŀǊŜŘ ǘƻ ¢ƻǊƻƴǘƻΩǎ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘ we can see that there is 

actually a decline in incident growth. Put another way, population growth and fire core incident 

ǾƻƭǳƳŜ ŀǊŜ ƴƻǘ ŘƛǊŜŎǘƭȅ ǊŜƭŀǘŜŘ ŀƴŘ ¢ƻǊƻƴǘƻΩǎ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘ ƛǎ ƴƻǘ ŀ ǎƛƎƴal of increased call 
volume for the fire service, at least not on a straight-line per capita basis. This is not unique to 

¢ƻǊƻƴǘƻΦ ¢ƘŜ /ƛǘȅ ƻŦ ±ŀƴŎƻǳǾŜǊ CƛǊŜ ŀƴŘ wŜǎŎǳŜ {ŜǊǾƛŎŜΩǎ {ǘǊŀǘŜƎƛŎ tƭŀƴ ǎǘŀǘŜǎΥ 

Historically the primary role of most Fire Departments was to respond to fires as they occur. With 

the evolution of fire and building codes and increased emphasis placed on fire prevention and 

education, we are seeing that the number of fires have remained quite consistent over the past five 

years, even though the population has increased. 

                                                             

 
5 There is a difference in the count between ala rms reported by alarm companies (19,933), and all alarms (22,476), because some alarms are called in 

by other than alarm companies. 
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Chart 1- Population Growth Related to Core Fire Incidents 
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Chart 2 reflects call volumes, by type, as dispatched, not by outcome or as really found. 

Chart 2 - Responses by Type by Year 

 

 

TFS call load and frequency by time of day 

When call load and frequency, by time of day, are examined; that is, the number of incidents 

and when they occur, we find that the greatest number of emergencies take place between 
approximately 11:00 AM and 7 PM and decline in frequency until 5:00 AM when they climb 

slowly to 11:00 AM. 

 

The frequency of calls during the 4:00 to 5:00 AM hour ς approximately 900 spread over 365 
days for that hour or under 3 incidents in the city, on average, is approximately 30% of the 

volume of calls received between the 5:00 and 6:00 PM hour (approximately 3300 per hour 

over 365 days or just over 9 per hour on average). Please see Chart 3.   
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Chart 3 - Average Number of Core Fire Calls by Hour of Day 

 

To accommodate this call load, TFS nominally6 staffs 128 apparatus (trucks), 24 hours a day, 
ŜǾŜǊȅ Řŀȅ ƻŦ ǘƘŜ ȅŜŀǊΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǿƛǘƘƛƴ ƛǘΩǎ ŀǾŀƛƭŀōƭŜ ŎƻƴǘƛƴƎŜƴŎȅΣ ǿƘŜƴ ŀǇǇŀǊŀǘǳǎ ŀƴŘ ǎǘŀŦŦ 

were not responding to core fire calls, TFS responded to another approximately 84,000 medical 
calls in 2011 to assist the public and TEMS. At the beginning of June 2012 the protocols that 

determine when fire services should respond to medical calls were revised to increase 

efficiency and effectiveness. In concert with physicians at Sunnybrook Centre for Prehospital 

Medicine, protocols were revised to ensure that TFS responded to medical calls where history 
and statistics showed that there might be a one in one hundred (1%) chance, or more, that fire 

fighter intervention could be of benefit to a patient. 

The data continues to be evaluated but early indications are that focusing fire response to 

medical calls in this manner will reduce the occurrence of response to an average of 

approximately 4,000 times a month rather than 7,000, while maintaining the same level of 

benefit to patients. 

On average, response to medical calls used approximately 20 minutes of available contingency 

time or 28,000 hours of staff time (84,000 medical incidents x 20 minutes = 1,680,000 minutes 
or 28,000 staff hours). The reduction in medical response activity is expected to return 

                                                             

 
6
 In most cases fewer apparatus are staffed because of absences due to vacations, illness, and other paid time off. 
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approximately 11,300 staff hours annually, or 31 staff hours per day across the city, ǘƻ ¢C{Ωǎ 

available contingency.  

As noted earlier, Chart 3 shows the average number of fire incidents (calls) that occur during 

each hour of the day. So, during peak call periods, between 1800 and 1900 hours (6:00 PM and 

7:00 PM) 3,250 incidents took place in 2011. The 1800 ς 1900 hour time slot occurs once a day 
or 365 days a year, which means that TFS responds to an average of 9 calls each day during that 

hour throughout the city. During the 5:00 AM to 6:00 AM time slot that average drops to 2.54 

calls throughout the city. 

It is important to note that these are averages and the actual number of incidents that occur 

each day and hour can fluctuate greatly. For example, severe weather often causes a spike in 

call volume for such things as downed power lines or car accidents. In addition, the number of 
apparatus (trucks) that are sent to each incident varies. Some calls, such as a hydro pole fire or 

assistance at an accident scene, might only require one truck whereas there are occasions 

when 20 trucks may be required for a working fire. 

TFS respond to many residential and commercial fire alarms each year 

Other than medical emergencies, alarm responses are the highest frequency of calls received 

by the TFS. Alarm calls are reported to the TFS by alarm companies which monitor commercial 
and residential establishments. Most fortunately, out of 19,933 alarm responses in 2011 only 

188 (less than 1%), turned out to be fires. By far the greatest number of responses was caused 

by alarm equipment malfunction, accidental alarms, and alarms tripped on purpose (human 

malicious). Details of alarm responses and their outcome can be seen in Chart 4 - Alarm 
Outcome by Category. 

 

Chart 4 - Alarm Outcome by Category 
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2.2.1 Fire Service Staffing Pattern and Levels 

The TFS staffing summary is shown in Appendix C ς TFS Unit Chart by command, district, station, 

apparatus type, and staffing level. As noted earlier, 128 apparatus are staffed 24 hours a day 

although it is rare that level of availability is in place. TFS tells us that the equivalent of 2 to 3 

fire trucks are usually out of service due to paid absences (sick time, vacation, other owed time 
off). In addition, hiring freezes have meant that another 2 fire trucks remain unstaffed. As well, 

up to 16 fire units are removed from front line service for purposes of continuing education and 

practice. However, these vehicles can be quickly returned to front line service if required 

because of call load. So, at any given time TFS will staff approximately 123 apparatus although 
16 of those might be assigned to training duties.  

A question that is sometimes asked is why the fire service requires the same level of staffing at 
night when the incidences of calls are 30% of the volume at peak hours. In comparison, police 

and emergency medical services reduce their staffing levels to reflect the considerably fewer 

calls that occur during off-peak hours. ¢ƻǊƻƴǘƻΩǎ 9a{Σ ŦƻǊ ŜȄŀƳǇƭŜ, may have 84 ambulances 

available during peak periods but half that number during some overnight periods when the 
incidence of call events decreases. The fire service explains that the same level of staffing is 

required to be able to respond to potential fires within the 4 and 8 minute response targets 

approved by City Council and as laid out within the National Fire Protection Association 

Guidelines.  

This is a difficult issue to resolve. If the need for fire service staffing levels was based on the 

frequency of calls only, there could be a significant reduction in staff and apparatus during 
some hours. But, if the City subscribes to the philosophy that response time is important no 

matter the frequency of calls, then allocation of apparatus and staff must be based on the 

geography that can be covered in four minutes as well as support response by other apparatus 

within 8 minutes. In that case, staff levels must remain the same 24 hours a day. However, 
police and EMS decrease their staff levels during off-peak times which may result in an increase 

in response times due to fewer resources. Nevertheless, the possibility of increased response 

times is tempered by the fact that incident occurrence is considerably lower than during peak 

volume periods. 

In contrast to police and EMS, fire is staffed based on a full risk model; response time is 

considered paramount and the much reduced likelihood of an incident occurring is not taken 
into account in the determination of staff and equipment required. If the fire service was 

staffed based on the same probability risk model as police and EMS, costs would decrease 

dramatically but response times could increase beyond the 4 and 8 minute targets during off 

peak hours. This possible increase in response times is moderated by the fact that fewer 
incidents occur, which means the likelihood of a delay occurring is also decreased. 

Even if the City of ¢ƻǊƻƴǘƻ ǎǳōǎŎǊƛōŜǎ ǘƻ ŀƴ Ψŀƭƭ ǊƛǎƪΩ ǇƘƛƭƻǎƻǇƘȅ ŦƻǊ ŦƛǊŜ ǇǊƻǘŜŎǘƛƻn rather than 
ǘƘŜ ΨǇǊƻōŀōƛƭƛǘȅ ǊƛǎƪΩ philosophy that is applied to police and EMS ς that is, full staffing must be 

in place to respond to any type of incident at any hour, even though data shows that the 

probability of that incident happening is low during some periods of the day fire services 

efficiencies can still be accomplished in a planned manner over several years.  
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2.2.2 Reserve Capacity and the Diminishing Likelihood of Incidents 

!ƴ ƛƳǇƻǊǘŀƴǘ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŦƻǊ ŜƳŜǊƎŜƴŎȅ ǎŜǊǾƛŎŜǎ ƛǎ ǘƘŜ ΨǊŜǎŜǊǾŜ ŎŀǇŀŎƛǘȅΩ ƻŦ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΦ 

This means the resources that are available to handle the next incident. Police and fire 

ŘŜǘŜǊƳƛƴŜ ǊŜǉǳƛǊŜŘ ǊŜǎŜǊǾŜ ŎŀǇŀŎƛǘȅ ōŀǎŜŘ ƻƴ ǎǘŀǘƛǎǘƛŎŀƭ ƘƛǎǘƻǊȅ ŀƴŘ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ΨǘƘŜ ƴŜȄǘ 

ŎŀƭƭΩ ƻŎŎǳǊǊƛƴƎΦ For instance, if statistics based on day and hour, show that a police service will 
receive 20 calls for assistance then sufficient staff and vehicles should be available to respond 

to the historical volume. The average length of call, by type, will be considered in determining 

the resources required as will an acceptable response time. Some calls for assistance would 

require an immediate reaction while others might not need to be handled as quickly. Then the 
police would determine the reserve capacity required to reasonably accommodate peak call 

loads ς again, based on history. That reserve capacity may be 1 additional police car or foot 

patrol per district, shared between districts, or whatever other ability may be required to 

protect the public. Emergency medical services calculates staffing and resource needs based on 
similar statistics and calculations. 

The fire service applies a different metric to resource requirements which is response time. An 
advantage of applying this metric, rather than response time combined with incident history, is 

that there is a substantial reserve capacity within TFS. Consider the circumstance of a 2 or 3 

alarm fire where 15 to 20 apparatus are on scene at any time. TFS nominally staffs 

approximately 120 apparatus 24 hours a day. If 20 apparatus are engaged on a fire incident 100 
apparatus remain available for response in the city. It is true, though, that firefighters are 

rotated out of the fire scene because of the physical strain of firefighting, and trucks are moved 

around the city to compensate for the rotation and to provide coverage to the response area 

affected by the fire. But even if 40 trucks are engaged in firefighting or coverage rotation, 
another 80 remain available to protect the city. Nevertheless, there is always the possibility 

that other alarm calls, traffic accidents, or other rescues might occur throughout the city at the 

same time as apparatus and staff are engaged at a 3 alarm fire.  

{ǘŀǘƛǎǘƛŎŀƭƭȅΣ ǘƘŜǎŜ ŎƻƴŎǳǊǊŜƴǘ ƛƴŎƛŘŜƴǘǎ ŘƻƴΩǘ Ƙŀppen often. Table 1 - Multiple Call Occurrence 

in Station Area indicates that on a city-wide basis concurrent incidents happened less than 6% 

of the time in 2011. Although reserve capacity is a vital consideration in staffing any emergency 
service another factor has to be considered, and that is the diminishing likelihood of additional 

incidents taking place. Diminishing likelihood is another way of sayƛƴƎ ά{ƻƻƴŜǊ ƻǊ ƭŀǘŜǊ ǘƘŜ Ŏŀƭƭǎ 

ǎǘƻǇ ŎƻƳƛƴƎ ƛƴέ ŀƴŘ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ǘƘŜ ΨƴŜȄǘ ŎŀƭƭΩ ƻŎŎǳǊǊƛƴƎ Ŏŀƴ ōŜ ŘŜǘŜǊƳƛƴŜŘ ŦǊƻƳ ǎǘŀǘƛǎǘƛŎŀƭ 

ŀƴŀƭȅǎƛǎ ƻŦ ǇǊŜǾƛƻǳǎ ȅŜŀǊǎΩ ƛƴŎƛŘŜƴǘ ǾƻƭǳƳŜΦ In the case of the fire service, as with police and 
EMS, there will be occasions that the targeted response times cannot be met. Nevertheless, 

there is ample evidence in this document that reserve capacity is more than adequate within 

the fire service. 

2.2.3 Fire Service Incident Types and Frequency 

The relationship, in volume and percentageΣ ōŜǘǿŜŜƴ Ψ!ƭƭ LƴŎƛŘŜƴǘǎΩΣ ΨaŜŘƛŎŀƭ LƴŎƛŘŜƴǘǎΩΣ ΨCŀƭǎŜ 

!ƭŀǊƳǎΩΣ ŀƴŘ ΨCƛǊŜǎΩΣ ōȅ ǎǘŀǘƛƻƴ ǊŜǎǇƻƴǎŜ ŀǊŜŀ, is shown in Appendix D ς Relationship in volume and 

ǇŜǊŎŜƴǘŀƎŜΣ ōŜǘǿŜŜƴ Ψ!ƭƭ LƴŎƛŘŜƴǘǎΩΣ ΨaŜŘƛŎŀƭ LƴŎƛŘŜƴǘǎΩΣ ΨCŀƭǎŜ !ƭŀǊƳǎΩΣ ŀƴŘ ΨCƛǊŜǎΩΣ ōȅ ǎǘŀǘƛƻƴ ǊŜǎǇƻƴǎŜ 

area. These four categories were chosen ōŜŎŀǳǎŜ Ψ!ƭƭ LƴŎƛŘŜƴǘǎΩ demonstrates the demand 
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ǿƛǘƘƛƴ ŜŀŎƘ ǎǘŀǘƛƻƴ ŀǊŜŀΤ ΨaŜŘƛŎŀƭ LƴŎƛŘŜƴǘǎΩ ŀǊŜ ǘƘŜ Ƴƻǎǘ ŦǊŜǉǳŜƴǘ ŦƛǊŜ ǎŜǊǾƛŎŜ responses, 

ŀƭŀǊƳǎ ǊƛƴƎƛƴƎ όƳƻǎǘ ƻŦ ǿƘƛŎƘΣ ŦƻǊǘǳƴŀǘŜƭȅΣ ǘǳǊƴ ƻǳǘ ǘƻ ōŜ ΨCŀƭǎŜ !ƭŀǊƳǎΩύΣ ŀǊŜ ǘƘŜ ǎŜŎƻƴŘ Ƴƻǎǘ 

ŦǊŜǉǳŜƴǘ ǘȅǇŜ ƻŦ ƻŎŎǳǊǊŜƴŎŜΤ ŀƴŘ ΨCƛǊŜǎΩ ŀǊŜ ƛƴŎƭǳŘŜŘ ǎƛƴŎŜ ǘƘŀǘ ƛǎ ǘƘŜ ŎŀǘŜƎƻǊȅ ƻŦ ǊŜǎǇƻƴǎŜ ǘƘŀǘ 
most of us associate with the fire service. Ψ¢ƻǘŀƭ /ŀƭƭǎΩ ŀƴŘ ΨaŜŘƛŎŀƭ /ŀƭƭǎΩ ŎŀǘŜƎƻǊƛŜǎ ǿŜǊŜ 

ǎƻǳǊŎŜŘ ŦǊƻƳ ǘƘŜ /ƻƳǇǳǘŜǊ !ƛŘŜŘ 5ƛǎǇŀǘŎƘΦ ΨCŀƭǎŜ !ƭŀǊƳǎΩ ŀƴŘ ΨCƛǊŜǎΩ ǿŜǊŜ ǎƻǳǊŎŜŘ ŦǊƻƳ ǘƘŜ 

Record Management System because it is only after firefighters have arrived can it be 

ŘŜǘŜǊƳƛƴŜŘ ǿƘŜǘƘŜǊ ŀƴ ŀƭŀǊƳ ǿŀǎ ΨŦŀƭǎŜΩ ƻǊ ǿƘŜǘƘŜǊ ŀƴ ǊŜǇƻǊǘŜŘ ŦƛǊŜ ǘǳǊƴŜŘ ƻǳǘ ǘƻ ōŜ ŀ ŦƛǊŜΦ 

It is important to note that Appendix D ς RŜƭŀǘƛƻƴǎƘƛǇ ƛƴ ǾƻƭǳƳŜ ŀƴŘ ǇŜǊŎŜƴǘŀƎŜΣ ōŜǘǿŜŜƴ Ψ!ƭƭ 

LƴŎƛŘŜƴǘǎΩΣ ΨaŜŘƛŎŀƭ LƴŎƛŘŜƴǘǎΩΣ ΨCŀƭǎŜ !ƭŀǊƳǎΩΣ ŀƴŘ ΨCƛǊŜǎΩΣ ōȅ ǎǘŀǘƛƻƴ ǊŜǎǇƻƴǎŜ ŀǊŜŀ indicates only 
those incidents which took place within the station area. So, as an example, Station 111 

responded to only 4 fires within its immediate response area in 2011 but it responded, as part 

of the required apparatus, to other station areas on another 36 occasions when there was a 

fire.  

The columns next to each category indicate the percentage that each category of calls makes 

ǳǇ ƻǳǘ ƻŦ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ƛƴŎƛŘŜƴǘǎ ǘƘŀǘ ƻŎŎǳǊ ǿƛǘƘƛƴ ŜŀŎƘ ǎǘŀǘƛƻƴΩǎ ǊŜǎǇƻƴǎŜ ŀǊŜŀΦ CƻǊ 
example, in the excerpt from Appendix D ς RŜƭŀǘƛƻƴǎƘƛǇ ƛƴ ǾƻƭǳƳŜ ŀƴŘ ǇŜǊŎŜƴǘŀƎŜΣ ōŜǘǿŜŜƴ Ψ!ƭƭ 

LƴŎƛŘŜƴǘǎΩΣ ΨaŜŘƛŎŀƭ LƴŎƛŘŜƴǘǎΩΣ ΨCŀƭǎŜ !ƭŀǊƳǎΩΣ ŀƴŘ ΨCƛǊŜǎΩΣ ōȅ ǎǘŀǘƛƻƴ ǊŜǎǇƻƴǎŜ ŀǊŜŀ, shown below, 

there were: 

 нΣмср ǘƻǘŀƭ ƛƴŎƛŘŜƴǘǎ ƛƴ ǎǘŀǘƛƻƴ ммнΩǎ ŀǊŜŀ ƛƴ нлммΣ 

 1,489 or 69% were responses to medical calls, 

 муу ƻǊ ф҈ ƻŦ ŀƭƭ ƛƴŎƛŘŜƴǘǎ ǿŜǊŜ ŦŀƭǎŜ ŀƭŀǊƳǎ όǘƘŜȅ ǿŜǊŜ ŘƛǎǇŀǘŎƘŜŘ ŀǎ ΨŀƭŀǊƳǎ ǊƛƴƎƛƴƎΩΤ 
they were only found to be false alarms after the fire serǾƛŎŜΩǎ ŀǊǊƛǾŀƭύΣ 

 18 or 0.8% of all incidents were fires 

 

 

Information for all stations is found in Appendix D ς Relationship in volume and percentage, 

ōŜǘǿŜŜƴ Ψ!ƭƭ LƴŎƛŘŜƴǘǎΩΣ ΨaŜŘƛŎŀƭ LƴŎƛŘŜƴǘǎΩΣ ΨCŀƭǎŜ !ƭŀǊƳǎΩΣ ŀƴŘ ΨCƛǊŜǎΩΣ ōȅ ǎǘŀǘƛƻƴ ǊŜǎǇƻƴǎŜ ŀǊŜŀ and 

indicates that in 2011, 58% of all responses by the fire service were to medical calls, 14% were 

to alarms, and 1.4% were to fires. Readers should keep in mind that this information is based 

on outcome of incidents, not as they were dispatched. As noted previously, the fire service may 
have been dispatched to a fire only to find out that it was an overheated pot on a stove. In that 

case the Record Management System would record the incident as an overheated pot but it 

may have become a fire if appropriate action was not taken. 

  

Station 2011 All 

Incidents

2011 

Medical 

Calls

Percent of All Calls 

in Station Area

2011 False 

Alarms
Percent of All 

Calls in Station 

Area2

2011 Fires Percent of All 

Calls in 

Station Area3

Total Percentage 

of Medical, False 

Alarm, and Fire 

Incidents 

111 1210 823 68% 109 9% 4 0.3% 77%

112 2165 1489 69% 188 9% 18 0.8% 78%

113 1645 986 60% 187 11% 23 1.4% 73%
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2.2.4 Frequency of Structure Fires Within Each Station Area 

Chart 5 - Structure Fires by Month - 2011 indicates the number of structure fires that occurred 

monthly in 2011 within each station area. The number of fires shown does not include fires 

other than structure fires; that is, automobile fires, grass fires, and other non-structure fires are 

not included in this count.  

Chart 5 - Structure Fires by Month - 2011 
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Exhibit 1 - Fires by Month Within Each Station Area in 2011 

 
 January February March April May June July August SeptemberOctober November December Total

111 1 1 1 1 4

112 1 3 1 2 1 3 3 2 2 18

113 1 1 1 1 4 2 4 4 2 2 1 23

114 1 5 6 2 2 7 4 3 2 3 2 37

115 4 1 2 2 2 2 2 2 4 21

116 1 1 1 2 1 1 1 1 1 1 11

121 2 3 1 1 1 1 9

122 2 1 1 1 1 1 1 1 9

123 3 2 2 1 1 2 11

125 1 2 2 3 8

131 1 2 3 2 2 3 13

132 1 4 2 3 2 6 2 4 2 2 28

133 3 1 2 2 4 1 4 1 3 3 4 28

134 1 1 4 3 3 3 2 1 2 1 1 2 24

135 1 1 1 2 2 1 2 1 2 13

141 1 5 5 5 4 5 2 3 3 10 1 44

142 7 5 3 7 2 10 5 5 5 4 1 2 56

143 2 2 3 3 2 3 5 4 2 3 29

145 1 4 2 1 2 5 4 2 1 6 2 1 31

146 1 1 3 3 3 3 6 7 4 6 8 3 48

211 3 1 1 3 1 1 2 12

212 4 1 2 1 4 5 4 1 1 1 24

213 2 4 3 1 1 1 4 1 3 2 1 23

214 1 1 2 3 2 3 1 4 1 18

215 2 1 1 2 2 1 1 2 12

222 1 1 2 4 3 4 2 4 1 22

223 2 3 5 4 5 2 2 2 3 3 1 32

224 1 1 1 5 3 3 2 4 4 3 27

225 3 1 2 1 3 2 3 1 5 4 4 2 31

226 1 2 2 2 4 2 1 2 3 2 1 22

227 1 1 2 2 3 2 1 12

231 4 1 2 5 7 4 3 5 3 4 2 1 41

232 2 3 6 1 3 1 2 1 2 1 1 23

233 1 1 1 1 1 2 2 2 2 1 14

234 3 2 2 6 2 1 3 5 4 1 29

235 3 2 4 2 1 2 1 1 1 4 1 2 24

241 1 1 2 1 1 1 3 10

242 1 2 2 2 3 2 2 2 3 1 20

243 3 1 2 1 3 2 1 2 15

244 2 2 2 3 2 3 5 2 2 2 2 3 30

245 2 4 3 3 2 1 1 1 1 1 1 20
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 JanuaryFebruary March April May June July August SeptemberOctober November December Total

311 2 3 2 3 4 1 1 1 3 20

312 3 2 2 1 4 4 4 4 3 3 30

313 4 2 3 5 2 7 3 2 2 4 4 2 40

314 2 4 6 1 2 2 4 4 5 3 7 1 41

315 3 3 6 1 3 3 5 2 4 4 1 2 37

321 1 1 3 1 1 1 1 2 11

322 5 3 3 2 4 4 1 5 1 2 30

323 2 2 1 3 3 7 2 1 1 22

324 3 3 2 2 1 2 1 1 15

325 4 6 5 4 3 5 7 2 1 11 4 2 54

326 1 1 2 5 1 2 2 1 1 1 17

331 2 1 2 4 5 4 1 2 2 7 1 31

332 3 2 3 3 3 3 6 4 3 11 8 2 51

333 3 2 4 1 2 1 1 1 2 1 4 2 24

334 1 1 2 2 1 1 3 1 2 1 15

335 1 1 2

341 4 4 3 2 2 6 2 4 2 1 30

342 2 1 1 2 1 2 2 4 2 1 1 19

343 1 2 4 1 2 3 2 7 1 2 1 4 30

344 2 1 3 1 3 3 3 1 2 4 2 1 26

345 4 3 2 4 1 4 2 6 2 2 1 31

346 1 1

411 4 4 2 7 3 4 7 7 2 5 8 4 57

412 1 1 4 1 4 2 4 1 18

413 2 5 3 1 3 2 6 3 2 1 2 1 31

415 3 2 1 3 1 3 3 3 1 2 3 2 27

421 3 1 2 2 5 3 1 5 4 4 2 32

422 3 3 2 2 2 2 5 2 1 2 1 25

423 4 4 1 1 1 4 3 4 3 1 6 1 33

424 3 1 1 1 1 7

425 3 1 1 1 3 1 2 12

426 6 6 8 5 6 4 3 3 2 1 3 47

431 1 2 1 1 1 1 1 8

432 2 1 1 5 1 2 1 3 2 2 20

433 4 1 3 1 3 5 1 6 7 1 32

434 3 1 2 4 2 1 2 1 1 17

435 2 4 3 1 3 2 1 2 1 3 3 1 26

441 4 3 4 3 3 1 5 5 2 2 1 1 34

442 2 4 4 3 8 5 3 3 1 2 35

443 1 3 5 3 2 2 2 3 2 3 2 2 30

444 1 1 1 1 1 1 6

445 1 2 4 3 5 4 2 2 2 1 3 1 30

No Stn ID 1 2 3

Total 153 147 194 160 181 195 204 188 155 186 182 88 2033

Data Source: Toronto Fire Service Record Management System
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2.2.5 Fire Response Time by Hour of Day 

Fire response is made up of 3 distinct time components over which the fire service has control.  

These distinct time components make up the total response time as follows: 

1. Alarm to notification ς this is from the time the phone rings at the fire dispatch centre to 

the time fire crews are alerted to an emergency; traditionally, the time the telephone rings 

Ƙŀǎ ōŜŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨŀƭŀǊƳΩ ǘƛƳŜ ŀƴŘ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŎƻƴŦǳǎŜŘ ǿƛǘƘ ΨŀƭŀǊƳǎ ǊƛƴƎƛƴƎΩΦ 

2. Turnout Time ς this is the time from when the crews are alerted of an emergency to the 

time the fire apparatus (trucks) start moving out of the station; 

3. Travel Time ς this is the time it takes to drive from the fire station to the incident. It is 

ǎƻƳŜǘƛƳŜǎ ŘŜǎŎǊƛōŜŘ ŀǎ ΨǿƘŜŜƭǎ ǊƻƭƭƛƴƎ ǘƻ ǿƘŜŜƭǎ ǎǘƻǇǇŜŘΩΦ 

NFPA® 1710 Standard for the Organization and Deployment of Fire Suppression Operations, 

Emergency Medical Operations, and Special Operations to the Public by Career Fire 
Departments, 2010 Edition defines these time components and sets targets against which fire 

services should measure their performance: 

Alarm to notification time is defined by NFPA 1710, Section 3.3.53.3 as Alarm Processing Time. 

The time interval from when the alarm is acknowledged at the communication centre until 

response information begins to be transmitted via voice or electronic means to emergency 

response facilities (ERFs) and emergency response units (ERUs) [fire apparatus].  

Section 4.1.2.3.3 of NFPA 1710 states: The fire department shall establish a performance 

objective of having an alarm processing time of not more than 60 seconds for at least 90 
percent of the alarms and not more than 90 seconds for at least 99 percent of the alarms, as 

specified by NFPA 1221. 

Turnout Time is defined by Section 3.3.53.8 of NFPA 1710 as the time interval that begins when 

the emergency response facilities (ERFs) and emergency response units (ERUs) notification 

process begins by either an audible alarm or visual annunciation or both and ends at the 

beginning point of travel time. Section 4.1.2.1(2) of NFPA 1710 states: The fire department shall 
establish the following objectives: 

 80 seconds for turnout time for fire and special operations response and 60 seconds turnout 
time for EMS response. 

Travel Time is defined by Section 3.3.53.7 as the time interval that begins when a unit is en 
route to the emergency incident and ends when the unit arrives at the scene. Section 4.1.2.1 (3) 

of NFPA 1710 states:  The fire department shall establish the following objectives: 

 240 seconds or less travel time for the arrival of the first arriving engine company at a fire 

suppression incident and 480 seconds or less travel time for the deployment of an initial full 

alarm assignment at a fire suppression incident. 

¢ƘŜǊŜ ƛǎ ŀƴƻǘƘŜǊ ǘƛƳŜ ŎƻƳǇƻƴŜƴǘ ƻǾŜǊ ǿƘƛŎƘ ǘƘŜ ŦƛǊŜ ŘŜǇŀǊǘƳŜƴǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ŎƻƴǘǊƻƭ ŀƴŘ ǘƘŀǘ 

ƛǎ ǘƘŜ ǘƛƳŜ ŦǊƻƳ ƛƎƴƛǘƛƻƴ ǘƻ ΨŀƭŀǊƳΩ όǿƘŜƴ ǘƘŜ fire is reported to the fire communications 

centre). This time component could be positively affected by public awareness of fire or other 
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emergency risk through a robust public education, inspection, prevention, and enforcement 

program. 

Does daytime traffic have a negative effect on response time? 

Appendix E ς Response Times by Fire Station examines response times for each fire station, by fire 

district, response component, and by time of day. This exercise was undertaken because we 

were informed that daytime traffic has an effect on the time it takes to respond to an 
emergency; in other words the more traffic there is, the slower the response, and the greater 

risk to the public if there is a delay in arrival. Intuitively, that concern seems reasonable.  

To measure the differential between daytime traffic and nighttime traffic response, we took 

two six hour blocks of time for the full year of 2011 and compared the following time 

components at the 90th percentile: 

 Alarm to Arrived scene ς from the time the telephone rings όǘƘŜ ΨŀƭŀǊƳΩύ at the dispatch 
centre to the time the fire crews arrive at the scene 

 Alerted to Arrived scene ς from the time the fire crews are notified by a dispatcher of an 
emergency to the time they arrive at the scene 

 Enroute to Arrive (travel time) ς from the time the apparatus leaves the station to the 
time fire crews arrive at the scene (drive time or travel time) 

The two blocks of time were from midnight to 6:00 AM (0000 ς 0600 hours), and from noon to 

6:00 PM (1200 ς 1800 hours) when traffic is heavier or at its peak. The 90th percentile denotes 

the time to which 90 percent of calls were responded in 2011. For example, in Appendix E ς 

Response Times by Fire Station, ǿƛǘƘƛƴ ǘƘŜ ŎŀǘŜƎƻǊȅ ƻŦ Ψ!ƭŀǊƳ ǘƻ !ǊǊƛǾŜd SceneΩΣ {ǘŀǘƛƻƴ ммм Ƙŀǎ ŀ 

90th percentile time of 10 minutes between 0000 and 0600 hours. This means that between 

midnight and 6 AM, 90 percent of all calls were responded to in 10 minutes or less and 10% of 

calls took longer. The 90th percentile is a common measurement point in emergency services. 

If daytime traffic impedes response time, then travel (enroute to arrive) should take less time 

during the 0000 ς 0600 hour period than during the 1200 ς 1800 hour period, and for the most 
part it does, although there were 7 stations which showed that travel time took longer at night 

than during the day; in one case, almost 3 minutes longer than during the day. The majority of 

fire stations showed that the 90th percentile travel time (wheels rolling to wheels stopped), 

was less at night than during the day and that would be expected. But we also discovered that 
42 of the stations had a longer response time during the night ς when it should take the same 

or less time than during the day ς when turnout time (that is, firefighters alerted at the station 

until a truck left the station), was taken into account as well as travel time. The apparent 

inconsistencies are shown in red in Appendix E ς Response Times by Fire Station. 

There could be several reasons for this discrepancy although the most obvious possibility is that 

fire fighters sleep at night and it takes longer to pull oneself together and get out of the station 
in a timely manner. It should be clear that we are not making a negative comment about the 

fact firefighters sleep. They work 24 hour shifts, firefighting is a strenuous job, and there should 

be no expectation that they should stay awake for 24 hours. In fact, there could be other 

reasons for the apparent delays including the time it takes to navigate from the rest area to the 
fire trucks at night, or other as yet unknown factors. It is also important to note that the other 
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42 stations were able to respond in the same or less time at night than on days so station 

design and location of the rest areas in relation to the apparatus floor could also be a cause. TFS 
is already seeking a resolution to the elongated nighttime responses, and we would expect that 

when its performance is examined a year from now, the cause of the discrepancy will have 

been discovered. 

Figure 2 - District 1 ς Day ς Night Response Comparison 

Figure 3- District 2 ς Day ς Night Response Comparison 
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Figure 4- District 3 ς Day ς Night Response Comparison 

 

 

Figure 5- District 4 ς Day ς Night Response Comparison 
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2.2.6 Multiple Incident Occurrences by Fire Station Area 

Another issue that has to be considered within the frequency of calls is the occurrence of 

multiple calls; that is, how often does another Ŏŀƭƭ ƻŎŎǳǊ ƛƴ ŀ ǎǘŀǘƛƻƴΩǎ ŀǊŜŀ ǿƘŜƴ ǘƘŜ ǇǊƛƳŀǊȅ 

responders (the first pumper or rescue unit), is already active with another call. If this 
circumstance occurs frequently ς perhaps more than 30% to 40% of the time, there is a 

possibility that an adjacent staffed apparatus would need to be deployed to provide secondary 

coverage when the primary vehicle is dispatched. If the occurrence of a second incident 

happens frequently, it may be possible that resources would even have to be added to a station 
area. 

Table 1 shows for each fire station, the total number of core7 calls that were received in the 
station area, the number of times a second call was received at the same date and hour, and 

the percentage of time more than one incident took place concurrently. 

Multiple events occurred most frequently at station 426 at just over 11% of the time, and the 

least often at station 434, just under 1.5% of the time. On a service-wide basis the incidence of 

concurrent incidents is approximately 6%. 

Considering the low frequency with which second incidents occur in each station area within 

the same hour and date as another incident is taking place, there is no indication that any 

stations require additional apparatus to service call load. 

 

                                                             

 
7
 Please see 2.2 Fire Services Data and Statistics 
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Table 1 - Multiple Call Occurrence in Station Area 

 

Station

Total Number of Core 

Calls in 2011 (Not 

Medical Calls)

Number of Times in 2011 More 

Than One Call Was Received at 

the Same Date and Hour

% 

Occurrence

111 364 14 3.85%

112 642 30 4.67%

113 601 30 4.99%

114 1069 83 7.76%

115 549 25 4.55%

116 490 15 3.06%

121 577 30 5.20%

122 377 9 2.39%

123 443 21 4.74%

125 366 14 3.83%

131 583 25 4.29%

132 1088 78 7.17%

133 578 29 5.02%

134 882 67 7.60%

135 582 21 3.61%

141 938 71 7.57%

142 1126 86 7.64%

143 577 25 4.33%

145 644 31 4.81%

146 750 49 6.53%

211 297 14 4.71%

212 393 11 2.80%

213 603 33 5.47%

214 378 9 2.38%

215 245 8 3.27%

222 769 42 5.46%

223 860 54 6.28%

224 597 32 5.36%

225 780 46 5.90%

226 766 41 5.35%

227 453 10 2.21%

231 831 46 5.54%

232 714 38 5.32%

233 529 30 5.67%

234 658 28 4.26%

235 541 23 4.25%

241 347 12 3.46%

242 505 26 5.15%

243 515 19 3.69%

244 787 47 5.97%

245 508 18 3.54%
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Station

Total Number of Core 

Calls in 2011 (Not 

Medical Calls)

Number of Times in 2011 More 

Than One Call Was Received at 

the Same Date and Hour

% 

Occurrence

311 828 53 6.40%

312 946 54 5.71%

313 1202 99 8.24%

314 1626 167 10.27%

315 836 47 5.62%

321 380 15 3.95%

322 750 38 5.07%

323 598 26 4.35%

324 473 12 2.54%

325 1479 131 8.86%

326 413 15 3.63%

331 896 32 3.57%

332 1592 159 9.99%

333 989 77 7.79%

334 648 20 3.09%

335 77 0 0.00%

341 708 40 5.65%

342 385 13 3.38%

343 540 16 2.96%

344 871 53 6.08%

345 754 35 4.64%

346 69 2 2.90%

411 625 22 3.52%

412 486 18 3.70%

413 898 52 5.79%

415 569 25 4.39%

421 705 37 5.25%

422 335 9 2.69%

423 679 36 5.30%

424 223 4 1.79%

425 332 5 1.51%

426 1682 191 11.36%

431 350 12 3.43%

432 412 22 5.34%

433 753 46 6.11%

434 272 4 1.47%

435 595 22 3.70%

441 909 59 6.49%

442 1011 71 7.02%

443 740 45 6.08%

444 433 23 5.31%

445 836 62 7.42%

Total 55207 3209 5.81%
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2.2.7 Conclusions 

¢ƻ ƘŜƭǇ ǳǎ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǊŜǎƻǳǊŎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ¢ƻǊƻƴǘƻΩǎ ŦƛǊŜ ǎŜǊǾƛŎŜ ǿŜ ǊŜǾƛŜǿŜŘ: 

 The frequency of incidents and type of incidents that occurred in each station area  

 The frequency of incidents to which apparatus responded in another station area  

 The outcome of all incidents by major category based upon ¢C{Ωǎ wŜŎƻǊŘ aŀƴŀƎŜƳŜƴǘ 
System 

 Multiple call occurrences which examines the number of times annually that more than 
one core fire call was received in a station area at the same date and hour  

 All fire and medical calls to which stations responded whether within or outside the 
station catchment area 

 Fire incidents, medical incidents and false alarms for the period 2009 ς 2011 to 
determine trend  

The data, when broken into the details that have been provided in the chapter exhibits and 
appendices, tells us that the fire service responds most often to medical calls ς over 84,000 in 

2011; next, to alarms ς just over 19,900 but declining; then to pot on stove and other cooking 

incidents (no fire, but could become fire without intervention); and fortunately, down on the 

frequency scale, structure fires. This observation is not meant to diminish the importance of fire 
ŦƛƎƘǘŜǊ ǊŜǎǇƻƴǎŜ ǘƻ ǇƻǘŜƴǘƛŀƭ ŦƛǊŜ ŜƳŜǊƎŜƴŎƛŜǎΦ aŀƴȅ ƻŦ ǘƘŜ ΨǇƻǘ ƻƴ ǎǘƻǾŜΩ ƻǊ ƻǘƘŜǊ ŎƻƻƪƛƴƎ 

incidents could quickly become fire emergencies although the frequency of these might be 

mitigated with strong awareness and public education campaigns.  

We found that: 

 Fire service responses have remained flat or declined between 2005 and 2011. Reports 

that fire responses are increasing are due to a higher incidence of medical calls, directly 
due to increased EMS events. A change in guidelines for the response of fire to medical 

calls will likely result in a decline of over 30,000 annual responses by fire to medical calls 

and the availability of 12,000 staff hours (about 31 hours of staff time per day, city-wide) 

ǘƻ ¢C{Ωǎ ŀǾailable contingency. 

 TFSΩǎ ǎǘŀŦŦƛƴƎ ƛǎ ōŀǎŜŘ ƻƴ station location geography and endeavoring to maintain a 
consistent response time to incidents no matter the time of day, in accordance with 

NFPA 1710. To accomplish that, the same number of staff must be available 24 hours a 
day. However, call volume during some periods of the night declines by almost 70% 

from peak daytime hours. The alternative to maintaining the same staffing levels at all 

hours is to institute a probability risk model in the fire service. A probability risk model, 

similar to police and EMS, recognizes that the probability of an incident occurrence 
declines significantly during some hours, and accepts the possibility that response times 

may be protracted for a few of those incidents. Implementing a staffing pattern based 

on precepts similar to police and EMS would save a significant amount of money within 

the fire service. 
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 Another opportunity is to explore a dynamic staging, predictive modeling, pre-emptive 
traffic controls approach to the placement of fire resources and apparatus.  This could 

improve response times and decrease equipment requirements by helping to predict 

fire response demand and deploy resources accordingly. 

 In 2011, 58% of all events by the fire service were to medical calls, 14% were to alarms, 
and 1.4% was to fires. Readers should keep in mind that this information is based on 

outcome of incidents, not as they were dispatched. The other approximately 27% were 
to a wide range of incident types. 

 An indicator of activity level, sufficient to warrant additional resources at the station 
level is the frequency of other incidents or calls occurring when the station is already 

engaged on a call. We found that on a service-wide basis a second call occurs in a station 
area less than 6% of the time that staff is already responding to an incident. The greatest 

incidence of this occurring is just over 11% of the time at station 426. The lowest 

occurrence is 1.47% at station 434.  

 Considering the low frequency with which second incidents occur in each station area at 
the same time as another incident is taking place, there is no indication that any stations 

require additional apparatus to service call load. 

2.3 Demographics and Fire Related Civilian Injury & Death Statistics  

The incidence of civilian injuries and death due to fire is always a concern for the City and 

public. The intention of this section is to determine if there is a correlation between civilian 

major injuries and death and demographic information. 

Appendix F ς Maps Indicating Demographics and Fire Related Civilian Injury & Death provides 8 maps 

as a visual reference relating to this discussion.  

Demographic data was obtained from the CityΩǎ ǇƭŀƴƴƛƴƎ ŘŜǇŀǊǘƳŜƴǘ ŀƴŘ ŀƴŀƭȅȊŜŘ ŀǘ ŀ 

neighbourhood level to understand trend variations across the city. A neighbourhood level 
aggregation was chosen because almost all recent (2011) demographic information was 

detailed only at this level.  

Fire related civilian injury and death data, summarized for the years 2009, 2010, and 2011, was 

obtained from TFS and screened to exclude minor injuries. This data was geocoded to locate 

the incidents and then researched to observe any demographic trends. The demographic trend 

observation was performed by superimposing major injury and death statistics on the planning 
ŘŜǇŀǊǘƳŜƴǘΩǎ ƴŜƛƎƘōƻǳǊƘƻƻŘ ƭŜǾŜƭ ƛƴŦƻǊƳŀǘƛƻƴΦ A summary of the factors observed and their 

respective assessment are presented below.  

2011 Population per Neighbourhood 

Map 1 (Appendix F ς Maps Indicating Demographics and Fire Related Civilian Injury & Death) shows 
the location of major injuries and death contrasted with neighbourhood level population for 
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2011 across the city. Observation does not show any significant relationship between the 

neighbourhood level population value and frequency of major injuries and fatalities due to fire.   

2011 Population Density per Neighbourhood 

Map 2 (Appendix F ς Maps Indicating Demographics and Fire Related Civilian Injury & Death) shows 

major injuries and death locations for 2009 ς 2011 compared to 2011 population density by 

neighbourhood. The population density was obtained by dividing the 2011 population by the 
physical area of each neighbourhood. Barring a few neighbourhoods, the exhibit demonstrates 

a general trend of higher frequency of major civilian injuries and death where neighbourhoods 

are more densely populated. It can be inferred that there may be a higher probability of civilian 

injuries and death due to fires in more densely populated neighbourhoods. 

2011 Senior Population and Population Density per Neighbourhood 

Maps 3 and 4 (Appendix F ς Maps Indicating Demographics and Fire Related Civilian Injury & Death) 

present the population and population density respectively for seniors (aged 65+) per 

neighbourhood (2009 ς 2011). Similar to Map 1, the major injuries and death phenomenon do 
not demonstrate any visible relationship with the senior population. Map 4, the senior 

population relationship with major injuries and death, indicates the possibility of a higher 

frequency of major civilian injuries and death where neighbourhoods have a higher density of 

senior population. The trend is largely similar to the overall population density relationship with 
major injuries and death observed in Map 2. If any relationship exists, it may be more 

attributable to population density than seniorsΩ ǇƻǇǳƭŀǘƛƻƴΦ Lƴ ŀƴȅ ŜǾŜƴǘΣ ǿƛǘƘ ǘƘŜ Řŀǘŀ 

available, the relationship cannot be determined.  

2006 Average Household Earnings per Neighbourhood 

Map 5 (Appendix F ς Maps Indicating Demographics and Fire Related Civilian Injury & Death) 

presents a map of Toronto showing average 2006 household income values per neighbourhood 

and its relationship to incidences of major injuries and death. The 2006 household earnings 

values were the latest available at the time of compiling this report and the overall average 
household earnings for the City of Toronto stood at $80,343 in 2006. The occurrence of major 

injuries and death for civilians appears to be more prevalent in lower earning neighbourhoods, 

and the lowest earning neighbourhoods seem to demonstrate a higher occurrence of such 

major injuries and death. In fact, most of the major injuries and death are observed to have 
happened in neighbourhoods with lower household earnings than the 2006 Toronto average 

($80,343), or geographically close to those neighbourhoods.  One could theorize this 

phenomenon by observing that people living in those neighbourhoods may be less likely to 

have disposable income for fire safety or to undertake fire risk-related residential repairs. On 
the other hand, there are other modest income neighbourhoods with a low incidence of 

injuries or deaths. Nevertheless, lower income areas combined with higher density suggest the 

need for targeted public awareness for fire safety.  

2.3.1 Observations - Demographics 

A geographic investigation into the relationship between major civilian injury and death due to 

fire was conducted to find out if there was any trend with relevant demographic indicators. The 
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investigation revealed that there is a general prevalence of major injuries and death in 

neighbourhoods that are more densely populated than average. There is also a possible trend 
of such mishaps occurring in neighbourhoods with lower than average household earnings.  

We found that, for the years 2009, 2010, and 2011: 

1. Of the 39 civilian deaths, 37 occurred in living quarters 

i. 21 in single family and semi-detached houses, 

ii. 2 in townhouses/row houses, and 

iii. 14 in multi-unit residential apartments including high-rises. 

The remaining two fire-related deaths occurred in a commercial building and an 

institutional building. 

2. A breakdown of the age of the buildings was determined and we found:  

i. Only 1 out of all 39 properties was built as recently as 2003.  

ii. 35 were built in or before 1972.  

iii. 1 out of 39 data has no record of year built. However, the adjacent properties 
were built in 1914 and 1972 respectively. 

iv. 8 out of 39 (20.5%) civilian deaths occurred in high rise buildings 7 storeys and 

higher. Another 7 deaths occurred in buildings between 3 and 6 storeys. 

Maps 6, 7, and 8 (Appendix F ς Maps Indicating Demographics and Fire Related Civilian Injury & 

Death), illustrate the location of civilian major injuries and deaths for years 2009, 2010, and 
2011 by neighbourhood.  

Major Injury stats (2009-2011): 

1. Of the 63 civilian major injury (not fatal) incidents, 1 involved a truck on a roadway. Out of the 

remaining 62 incidents, 52 occurred in living quarters: 

i. 22 in single family and semi-detached houses, 

ii. 4 in townhouses/row houses, and 

iii. 24 in multi-unit residential apartments including high-rises). 

The non-residential major injuries occurred in Commercial (3), Industrial (2), and Institutional (5) 

locations. 

2. A breakdown of the age of the buildings indicates that : 

i. 9 properties out of 63 do not have a year of build (+1 for the fire injury that happened on 

the road). It is understood that a few properties were recently built, but most of them 

seem well established buildings built some considerable time ago. 

ii. 49 out of 53 properties with documented age were built in or prior to 1973. 

iii. 16 out of 63 major injuries occurred in high rise buildings 7 storeys and higher. Another 

10 major injuries occurred in buildings between 3 and 6 storeys. 

Given this, we assert that a neighbourhood analysis by the fire service, in partnership with 
¢ƻǊƻƴǘƻΩǎ ǇƭŀƴƴƛƴƎ ŘŜǇŀǊǘƳŜƴǘ ŀƴŘ ǎƻŎƛŀƭ ǎŜǊǾƛŎŜǎ ŀƎŜƴŎƛŜǎΣ ŎƻǳƭŘ ŀǎǎƛǎǘ ǿƛǘƘ ǘŀǊƎŜǘƛƴƎ 

prevention and education programs in more vulnerable areas. 



                                                                 Service Efficiency Review ς Toronto Fire Services & Toronto EMS  

 

 Page | 41  

2.3.2 Conclusions 

While this is a preliminary investigation, there are indicators of a possible relationship between 

demographic markers and the occurrence of civilian major injury and death. Therefore, based 

on the ƛƴŦƻǊƳŀǘƛƻƴ ƎŀǘƘŜǊŜŘ ǿƛǘƘ ǘƘŜ ŎƻƻǇŜǊŀǘƛƻƴ ƻŦ ¢ƻǊƻƴǘƻΩǎ CƛǊŜ {ŜǊǾƛŎŜǎ ŀƴŘ tƭŀƴƴƛƴƎ 
Department, we have determined that an increased risk of civilian injury and death may occur 

in neighbourhoods with a higher population density and lower than average income.  

In the period 2009 ς 2011, fire deaths have been more prevalent in buildings constructed over 

40 years ago and the majority (all except 2), have occurred in residences. Twenty-one of those 

were in single family or semi-detached, 14 in low or high rise residential apartments, and 2 in 

town houses or row houses. 

The availability of similar data, in the future, would enable TFS to target vulnerable areas for 

the purpose of increased awareness, education, and prevention and possibly reduce the 
incidence of fire and the associated risk of civilian injury and death. Although TFS already 

participates on committees with other City of Toronto departments, a greater presence and 

scope of involvement would be expected to have a more positive outcome on occurrence of 

fire and prevention of injury and death. However, TFS would require a much larger cadre of fire 
prevention and education officials as well as business analysts to analyze statistics and assist 

with determining the most effective use of targeted prevention techniques. 

2.4 Fire Services Staff and Apparatus Requirements 

An important part of this project was to determine the fire and EMS resource levels required to 

protect the city and meet service demand projected through to the year 2022. This section 

ŀŘŘǊŜǎǎŜǎ ǘƘŜ ŦƛǊŜ ǎŜǊǾƛŎŜΩǎ ǎǘŀŦŦ ŀƴŘ ŀǇǇŀǊŀǘǳǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

The National Fire Protection AssociationΩǎ target for the arrival of the first apparatus at a fire 

suppression incident is 240 seconds travel time or less (4 minutes). This is also the target found 

in TFSΩǎ нллт CƛǊŜ aŀǎǘŜǊ tƭŀƴΦ 

NFPA 4.1.2.1 (3) states: 

The fire department shall establish the following objectives: 

 (3)*240 seconds or less travel time for the arrival of the first arriving engine company at a fire 

suppression incident and 480 seconds or less travel time for the deployment of an initial full 

alarm assignment at a fire suppression incident. 

Structural Fire Fighting is defined as The activities of rescue, fire suppression, and property 

conservation in buildings or other structures, vehicles, rail cars, marine vessels, aircraft, or like 
properties. And, Fire Suppression is defined as The activities involved in controlling and 
extinguishing fires. 

If the City of Toronto supports the 240 second objective then fire stations should be situated, 

throughout the city, to accomplish a 4 minute initial response to fire suppression incidents, and 
8 minutes of travel time to accomplish a full deployment of staff and apparatus. 
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The resource requirement established by the TFS to a reported residential fire requires 

response by  

 2 pumpers 

 An aerial unit 

 An X unit (an X apparatus is a truck of any kind that ensures the response delivers at 
least 16 firefighters to an incident within 8 minutes). In some cases additional units are 

sent if one of the initial response apparatus is short staffed due to illness or other 

absence. 

 A Rescue or a Squad 
 A District Chief and Fire Incident Technician (FIT) 

A response to a residential fire requires the trucks and accompanying staff shown in Exhibit 2. 

Exhibit 2 - Apparatus Required for an Initial Response to a Residential Fire 

Within 4 Minutes Within 8 Minutes 

  
 

   

      
 Staffing 

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. 

4 5 4 5 3 5 4 6 3 5 2 2 

FIR Fire - Residential P P A X R/S D 

Sixteen fire fighters in 8 minutes is the requirement for a single family dwelling but the number 
of fire fighters and apparatus varies depending on the situation. A highrise residential fire 

downtown would require, for initial response: 

 2 pumpers 

 An aerial unit 

 Another unit (X unit) 

 A Rescue unit or a Squad 

 A District Chief 

A response to a highrise residential fire requires the trucks and accompanying staff shown in 
Exhibit 3. 

Exhibit 3 - Apparatus Required for an Initial Response to a Highrise Residential Fire 

Within 4 Minutes Within 8 Minutes 

  
 

   

      
 Staffing 

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. 

4 5 4 5 3 5 4 6 3 5 2 2 
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FIHR Fire - Highrise Residential P P A X R/S D 

If the reported fire was at a highrise residential building downtown the response would be as 
shown in Exhibit 4. 

Exhibit 4 - Apparatus Required for an Initial Response to a Highrise Residential Fire Downtown 

Within 4 Minutes Within 8 Minutes 

  
 

   

      
 Staffing 

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. 

4 5 4 5 3 5 4 6 3 5 2 2 

FIHRD Fire - Highrise Residential - Downtown P P A R/S H (or X) D 

 

The different apparatus requirements and scenarios shown in Exhibit 2, Exhibit 3, and Exhibit 4 

indicate the variables that have to be considered in determining an acceptable resource level to 
various emergencies. The following sections describe the process to arrive at the conclusions 

and recommendations. 

2.4.1 Determining Resource Requirements to Meet Demand 

A significant effort was put into determining the resources required for TFS to meet the 
objectives stated in NFPA 4.1.2.1 (3) and those in the 2007 Fire Master Plan.  

Fire stations in Toronto are situated, to the extent possible, in such a way that apparatus 
located at those stations can achieve the travel time stipulated by NFPA 4.1.2.1 (3), since fire 

apparatus most often respond from a station based environment. However, TFSΩ ǊŜŎƻǊŘǎ 

indicate it has not been able to meet a 240 second target 90% of the time.  

The process we undertook was designed to determine the resources required to achieve a four 

minute travel time objective. 

Background 

The response analysis was comǇƭŜǘŜŘ ǳǎƛƴƎ 9{wLΩǎ !ǊŎDL{ ƳŀǇǇƛƴƎ ǎƻŦǘǿŀǊŜΦ Environmental 

Systems Research Institute (ESRI) ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŜŀŘƛƴƎ ŘŜǾŜƭƻǇŜǊ ƻŦ ƎŜƻƎǊŀǇƘƛŎ ƛƴŦƻǊƳŀǘƛƻƴ 

systems. The company indicates it has installed base of more than one million users in more 

than 350,000 organizations, including most US federal agencies and national mapping agencies, 
all 50 US state health departments, transportation agencies, forestry companies, utilities, state 

and local government, schools and universities, non-government organizations, and commercial 

businesses. Its products are also used by the City of Toronto. ArcGIS is mapping software that 

enables manipulation of shapefiles and geodatabases. It is widely used for many functions 
including transportation and response analysis. 
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We wanǘ ǘƻ ǘƘŀƴƪ ¢ƻǊƻƴǘƻΩǎ {ƻŎƛŀƭ 5ŜǾŜƭƻǇƳŜƴǘΣ CƛƴŀƴŎŜ ŀƴŘ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ 5ƛǾƛǎƛƻƴ ŦƻǊ 

providing the latest, available, Toronto street network dataset for the purpose of completing 
this analysis. Also, all available TFS response locations were geocoded by SDFA to ensure 

accuracy of incident location8. 

A Basic Explanation of the Analysis Method 

The analysis consists of two components: 

1. The Mapping Component 

Mapping software (ESRI ArcGIS 10.1) was used to plot the routes and distance that an 
apparatus can travel from a station within a specified period of time. 

The end points of these routes are joined forming a polygon. The polygon theoretically 
defines the area that a vehicle can travel in a given period of time. In this case, the 

objective was to define the area that can be covered by a fire apparatus within the 4 

minute NFPA and City of Toronto target. This process was performed for 80 of TFSΩǎ ун 

fire stations except for the seasonal stations located at the Canadian National Exhibition 
grounds and the Toronto Island. 

2. The Mathematical Component 

Mathematical tools were used to incorporate the results from the mapping component 

to determine the apparatus needed to ensure a full assignment can reach incidents in 
eight minutes. 

This component determines whether there are available resources within or adjacent to 
each 4 minute polygon to ensure that a full deployment of apparatus and staff can reach 

each suppression incident within 480 seconds (8 minutes).  

A Basic Explanation of the Apparatus Location Analysis 

There are three steps to the apparatus location analysis: 

 The first step is to use ArcGIS to create polygons that represent the theoretical area that 
can be reached from a fire station within a specified period of time. In this case it was 

the 4 and 8 minute targets specified by TFS and NFPA 1710. 

 The second step is to adjust the polygons to more accurately account for the impact of 
traffic and other factors. 

 The third step is to use the adjusted polygons and mathematical calculations to 

understand where apparatus should be housed to ensure the TFS response objectives 
are met. 

                                                             

 
8 Not all the address information incidents would geocode. Only incidents that matched geocoding parameters were used in the adjustment 
calculation. 
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The first step is to create the polygons.  Four minute and eight minute polygons were created 

for each TFS ǎǘŀǘƛƻƴ ǳǎƛƴƎ 9{wLΩǎ !ǊŎDIS 10.1 mapping software. These polygons represent the 
distances apparatus can travel within four and eight minutes respectively from a fire station. 

The second step is to adjust the polygons for greater accuracy to more accurately reflect traffic 
impedance and other factors which could delay the response of fire apparatus. This is because 

mapping software assumes a normal or typical travel time and may not adequately consider 

traffic impedance and other factors in Toronto that can impact the time it takes pumpers and 

aerials to reach incidents.  

This adjustment was done based on the difference between the actual time it took for 

apparatus to travel to incidents and the time suggested by the mapping software. Ψ!Ŏǘǳŀƭ ǘƛƳŜΩ 
was determined using actual call data from TFSΩ computer aided dispatch information9. Since 

responses to actual incidents usually took longer than the software calculated, the size of the 

polygons was decreased from those originally created by the mapping software to better reflect 

the actual responses. 

In step 3 fire trucks were relocated from station to station, within the software, to achieve a 4 

minute response.  The adjusted polygons were used to understand where apparatus should be 
located to ensure the TFS response requirements could be met. In other words, the placement 

of apparatus would have to be adjusted to reflect the polygons ς and theoretical response 

areas ς that could be reached within 4 minutes. 

In addition, eight minute response of a full assignment of apparatus and staff was determined 

using a linear programming10 mathematical model (please see the endnote in this section for 

an explanation of linear programming). The same mathematical program was used to 
understand where apparatus should be located in order to achieve a full first alarm assignment, 

within 8 minutes, to all parts of Toronto. 

                                                             

 
9
 The computer aided dispatch is  used to capture the time of each stage of each incident from the time an alarm (the telephone ca ll), is received 

until apparatus returns to a station and is once again available for response. 
10 Linear programming is a mathematical optimiza tion process used to find the very best solution from among those available. Best depends 
on the problem at hand; in this case, to identify the stations to house pumpers, rescues, and aeria ls so that the required appara tus type and 
staff can reach a fire incident within specific periods of time,  and doing so with the most efficient level of resources. 
 Linear Programming is  a commonly applied form of constra int optimization which is used to seek out the best point of function while 

respecting various constraints, such as the TFSΩǎ response requirements and the dis tances apparatus can travel. 
The main elements of a constrained optimization problem are: 

 Variables (also called decision variables). The variables usually represent things that you can adjust or control, for example the 

number of apparatus 

 Objective Function. This is a mathematical expression that combines the variables to express the goal (to minimize the number of 
pumpers, rescue units, and aerials needed). 

 Constraints. These are mathematical expressions that combine the variables to express limits on the possible solutions. For example, 

at least 16 f iref ighters and the required apparatus type must a rrive at an incident within 8 minutes. 

 Variable bounds. It is  unlikely that the variables in an optimization problem are negatively or positively limitless. Instead the 

variables usually have bounds; for example, the number of apparatus must be positive and must be integers (You can't have half a 
pumper!) 

In linear programming all of  the mathematical expressions for the objective function and constraints are linear. The programming in linear 
ǇǊƻƎǊŀƳƳƛƴƎ ƛǎ ŀƴ ŀǊŎƘŀƛŎ ǳǎŜ ƻŦ ǘƘŜ ǿƻǊŘ ΨǇǊƻƎǊŀƳƳƛƴƎΩ ǘƻ ƳŜŀƴ ǇƭŀƴƴƛƴƎΦ [ƛƴŜŀǊ ǇǊƻƎǊŀƳƳƛƴƎ Ŏŀƴ ōŜ ǘƘƻǳƎƘǘ ƻŦ ŀǎ ΨǇƭŀƴƴƛƴƎ ǿƛǘƘ ƭƛƴŜŀǊ 
ƳƻŘŜƭǎΩΦ 

From: Practical Optimization: A Gentle Introduction; John W. Chinneck, 2001; Carleton University 
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The objective of the linear program is to minimize the number of apparatus needed while at the 

same time making sure two pumpers (or rescues), and one aerial can reach potential fires 
ǿƛǘƘƛƴ ŜƛƎƘǘ ƳƛƴǳǘŜǎΦ hǘƘŜǊ ŀǇǇŀǊŀǘǳǎ όŘŜǎƛƎƴŀǘŜŘ ŀǎ ά·έ ŀǇǇŀǊŀǘǳǎύΣ Ƴǳǎǘ ŀƭǎƻ ǊŜŀŎƘ ƳŀƧƻǊ 

incidents so that the first response to residential and commercial alarms includes at least 16 

firefighters (including Division Chiefs). Note that the analysis assumed that Division Chiefs 

would continue to be based from their current station locations. 

2.4.2 Caveats and Assumptions 

 Other staffed fire suppression apparatus (e.g. air light, hazmat and others which are 
referred to as Specialized Apparatus in Section 3.3.10.3 of NFPA 1710) are not included in 

the scope of this analysis and may be a necessary component of a second alarm response.  

 No aŘƧǳǎǘƳŜƴǘǎ ƘŀǾŜ ōŜŜƴ ǎǳƎƎŜǎǘŜŘ ǘƻ ¢ƻǊƻƴǘƻΩǎ ŎǳǊǊŜƴǘ ǊŜǎǇƻƴǎŜ ƻǊ ǳǎŜ ƻŦ ŀƛǊ ƭƛƎƘǘΣ 
hazmat, high rise, or other specialized apparatus.  

 It is assumed the pumper currently on the island will continue to be housed there. 

 It is assumed that the location of fire stations will not change; e.g., no new stations will be 
built in new locations or stations closed. 

 It is assumed that no apparatus will be reduced, increased, or relocated other than those 
suggested by the results of this analysis.  

 Like every other analysis of this kind the assumption is that all staff and apparatus are 
available and in stations ǿƘƛŎƘ ƛǎƴΩǘ ŀƭǿŀȅǎ ǘƘŜ ŎŀǎŜ. 

The variance between what our analysis indicates are the required resource levels to achieve 

the response metrics to a suppression incident in Toronto, as described above, and TFSΩ existing 

resources requires some caution in its interpretation. 

Our analysis indicates that the number of resources required to: 

 accomplish a 4 minute initial response to a fire suppression incident; 

 followed by an 8 minute response for the deployment of a full alarm assignment; 

 applied on a Toronto-wide basis would be 106 apparatus in total compared to TFSΩǎ 
existing total of 128. 

The distribution of these resources, by type, is shown in Table 2, below. 

Table 2 - Comparison of Current Apparatus Configuration and Proposed Configuration 

 

Row 
Apparatus 

Type 
Pumpers Rescue Aerials Squads 

Air 
Light 

HazMat 
Unit 

High 
Rise Unit 

Total 
Apparatus 

1 
Current 
Configuration 

58 28 30 5 4 2 1 128 

2 

Analyzed 
Configuration 
(Pumpers & 
Rescues) 

72   22 5 4 2 1 106 
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Command Units and District Chief Units are not shown in the count since they are external to 

the daily staffed apparatus. 

Some factors have to be considered 

The variance between the analyzed configuration (Row 2 in Table 2) and the current staffing 

configuration (Row 1) is not as pronounced as it first appears. Some factors have to be 

considered: 

 We noted in the section 2.2 Fire Services Data and StatisticsΣ ǘƘŀǘ ¢ƻǊƻƴǘƻΩǎ ǘƻǘŀƭ 
apparatus includes a contingency for vacancies and paid absences which could be 2 to 

3.5 apparatus a day. 

 The current resource configuration includes a contingency of up to 16 apparatus a day 
(or 12.5% of the apparatus) for training purposes; that is, up to 16 trucks a day might be 

moved from front line service to training. Training is a crucial factor in firefightersΩ 

maintaining competence for the many varied tasks they have to perform. However, 
these apparatus can quickly be deployed back to front line service if call volume 

warrants. 

 The Pomax analysis assumes 106 pumpers and rescue trucks are required to ensure fire 

response to the city within mandated parameters. However, this estimation does not 
account for the 2.5 to 3 apparatus per day vacant due to paid absences or other 

reasons. It also does not make allowances for training requirements which currently 

utilize 12.5% of the apparatus and front line staff. That equates to another (106 x 12.5%) 

= 13 apparatus. 

 Paid absences and training represent 16 apparatus per day, on average, which results in 
total of (106 + 13 + 3) = 122 apparatus 

 There is a difference of 6 apparatus between current nominal staffing of 128 and 
tƻƳŀȄΩǎ ŎŀƭŎǳƭŀǘŜŘ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ мннΦ 

2.4.3 A Re-evaluation of the TFS Resource Analysis 

Recognizing that any suggestion that a change in fire resource requirements in Toronto will be 

closely examined, particularly one that suggests that the fire service can accomplish its existing 
response requirements with fewer resources, we undertook a second analysis based on 

geography, response time, and existing station locations. This assessment was designed to 

determine if there are any fire stations that provide extensive redundant coverage; that is, the 

response areas overlap to a great extent, and what impact there would be on geographic and 
address coverage if they were removed from the fire services system. 

The second analysis (the one explained below), is a more traditional method of calculating fire 
service resource needs and has been used at least twice before in the City of Toronto: in the 

1999 Fire and EMS Station Location Study led by KPMG, and for the Fire Master Plan in 2007, 

also led by KPMG. However, in 1999 and 2007 EMME/2, a transportation planning tool, was 

used instead of ArcInfo although they serve similar purposes. This method is commonly used 
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for fire and EMS station location analysis as welƭ ŀǎ ŘŜǘŜǊƳƛƴƛƴƎ ǇƻƭƛŎŜ ΨōŜŀǘǎΩΣ ŀƴŘ ƛǎ ǿƛŘŜƭȅ 

used for transportation analysis. 

This approach created a Geographic Information Systems (GIS) based simulation model using 

ArcMAP 1011 and its network analyst extension. The model plots and analyzes the response 
time contours for the existing stations in Toronto. 

The determination and calibration of response time contours is a four-step process12:  

1. Geocoding the fire calls onto the network, 

2. Assigning speed and travel time to the network links, 

3. Generating response time contours (4 minute, and 8 minute) for each station, and 

4. Comparing of the number of geocoded calls included in the response contour to the 
pattern of the total call dataset.  

The final three steps are part of an iterative framework. Each step is briefly described below.  

Figure 6 - Response time model calibration flow chart 

 

  

                                                             

 
11 ArcMap is one of several applications integrated into ArcGIS for Desktop and is used to view, edit and query geospatial data, and create maps. 
12

 This four-step process is  a standard method in traffic and response ana lysis. 
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Step 1τGeocode Call Data ς Geocode the fire calls data to spatially locate each call on to the 

model network. 

Normally, this is done through Global Positioning System (GPS) coordinates contained in the call 

origination point data. Sometimes, the data will not have GPS coordinates, but only a street 
address. In those cases, the model should have street address range information so that the call 

origin data can be correctly located in the model. Assigning these call data to the mapping is 

referred to as geocoding. 

This step also includes cleaning of the data, to remove major anomalies, such as partial data 

entries, street name corrections, and averaging out the response times in case there are 

multiple instances of fire response to a particular location (assuming the start point was the 
ǎŀƳŜύΦ ¢Ƙƛǎ ǎǘŜǇ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ōȅ ¢ƻǊƻƴǘƻΩǎ {ƻŎƛŀƭ Development, Finance and Administration 

Unit. 

A 75-80 percent accuracy threshold is generally accepted in the industry to account for 

inaccurate address entries during data creation and transfer. Also all responses that were 

reported to be over 15 minutes were discarded. 

The above matched calls were stratified based on the associated fire station and a response 

time of 4 minutes or less, and 8 minute or less.  

Step 2τSpeed, Travel Time, Road Restrictions, Intersection Delays Assignment to the Road 

Network 

a. An initial speed and travel time were assigned to each link on the network based on 
posted speeds. Travel restrictions including one-way prohibitions were also imposed as 

posted. Thiǎ ǿŀǎ ƛƴƛǘƛŀƭƭȅ ŎƻƳǇƭŜǘŜŘ ōȅ ¢ƻǊƻƴǘƻΩǎ Social Development, Finance & 
Administration Division. 

b. Fire apparatus travel times were further modified to reflect time lost for turning 
movements at intersections, intersection congestion delays etc.. Some one-way travel 

restrictions were also eased, meaning emergency vehicles were allowed to violate the 

one-way travel restrictions on collector roads (short sections on minor streets). 

However, no one-way violations were allowed for major arterials, expressways, and 
ramps. Any travel restrictions on trails were taken into account.  

Step 3τGenerate Response Time Contours  

a. Four and eight minute response travel time contours for each fire station were 

developed using the network analyst extension in ArcMap 10. These represent the 
distance that fire apparatus can travel from its station within 4 and 8 minutes 

respectively.  

b. For all calls that were responded by each station, there were numerous situations 

where multiple units responded to a call, or multiple responses were made to one 

location in the course of the year (happens more often in multi-unit residences, for 

example). All such multiple response times were averaged for each call originating 
location. That way the outlier effects are expected to be minimized. 
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c. The calculated travel time, travel restrictions, network travel time and intersection 

delays, were used as factors to generate the response contours.  

Step 4τComparison of Modeled Time Contours to Actual Data  

a. Representative stations were chosen across the City to calibrate the generated 
contours according to the observed values. Each of the generated travel time contours 

was compared to the extent of the distribution of the 4.0 minute calls for the respective 
stations. This was also repeated for 8.0 minute calls. 

b. The intersection turning movement delay values were fine-tuned so that the resulting 
contours reflected the observed values well, both for 4-minute and 8-minute windows. 

This was done by comparing how many responses the contour wrongly predicted, both 

inside and outside the contour (as in points that should have been within a 4 minute or 

8 minute contour but were left out, as well as points that were captured within the 
contour, but should have been out because they were greater than 4 minutes or 8-

minutes). The intersection turning movement delay values were adjusted until the 

variances were reduced as much as possible, or in other words the ArcMap generated 

contour was best reflecting the observed (real-life TFS) data.  

c. The process was repeated with all the representative fire stations to arrive at the 

overall best combination of the intersection turning movement delay values. The 
percentage match for 4-minute contours was between 73 and 85%, and the match for 

8-minute contours was between 82 and 91%. This is considered an acceptable to very 

good match by transportation industry standards. 

d. A 75 percent threshold is generally used for attaining calibration because some calls in 

the dataset have human error in the data generation point, and to also account for 

outliers in the dataset. Outliers are incident records that appear to have: (1) incorrectly-
entered address ranges, (2) trip start and end times that indicate incorrect travel time 

from the fire hall, or (3) other anomalies. Although there is no scientific basis, the 75 

percent threshold is an industry accepted practice for response time modeling. 

The resulting 4 and 8 minute coverage contours are shown in the attached maps: Fire Stations: 

4-Minute Coverage and Fire Stations: 8-Minute Coverage. 

Coverage Overlap Analysis 

In the course of our coverage area contours analysis, we noted that fire stations in the city are 

generally located so as to provide a quick response to calls, especially in the critical first 4 

minutes. Nevertheless, it was observed that a few of the stations demonstrated significant 

overlap of a 4-minute coverage area with adjacent stations, meaning that in case of an 
emergency call in those areas, there was more than one station that could provide adequate 

coverage within the first 4-minutes. These are stations 312, 325, 332, 343, and 424. An analysis 

was conducted to determine the loss of 4-minute coverage if these were removed. In an ideal 

scenario, there should be no reduction in coverage by removing a station if that station 
coverage area was completely overlapped by other station areas. Each scenario was analyzed 

for 4, and 8-minute travel time contours, first with all fire stations unchanged and, second with 
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the absence of the stations mentioned. The coverage comparisons were based on two 

parameters: geographic area; and building address points. Note that according to the CƛǘȅΩǎ 
available maps and statistics, the geographic area of Toronto is 641.45 sq. km., and there are 

516,000 address points in the City. Numerical coverage comparisons are presented in Table 3, 

below.  

Table 3 - Contour coverage for Toronto with and without Fire Stations 312, 325, 332, 343 and 424 

Contours 
All Fire Stations Intact 

(1) 

Without Stations 312, 325, 
332, 343 and 424 

(2) 

Coverage Change 
(1)-(2) 

 
Geographic 

Coverage (%) 
Address 

Coverage (%) 
Geographic 

Coverage (%) 
Address 

Coverage (%) 
Geographic 

Coverage (%) 
Address 

Coverage (%) 

4-minute 78.94 90.35 78.91 90.25 0.03 0.10 

8-minute 93.21 99.00 93.21 99.00 0.00 0.00 

As can be seen from Table 3, the 4-minute coverage change by removing the five fire stations is 
about 0.03% geography, and 0.10% address points (0.14 sq. km., and 544 address points 

respectively). With 8-minute coverage contours, there is no observed loss of coverage if the 
aforementioned stations were not in place. This shows that fire stations 312, 325, 332, 343, and 

424 could be assumed to be redundant and other adjacent stations could provide effective 

coverage with little loss in 4-min response time limit.  

Table 3 indicates that change in total geographic coverage, based on the fire station 

adjustments suggested above, is a reduction of 0.03% in 4 minute coverage. Translated to 

address points, 0.10% (0.14 sq. km., and 544 address points respectively), would fall outside the 
4 minute travel time area. With 8-minute coverage contours, there is no observed loss of 

coverage by removing the aforementioned stations. This indicates that fire stations 312, 325, 

332, 343, and 424 can contribute to efficiencies the city may wish to put into place, and other 

adjacent stations could effectively provide effective coverage with little loss in 4-minute 
response time limit.  

 

aŀǇǎ с ŀƴŘ т ƛƴŘƛŎŀǘŜ ¢ƻǊƻƴǘƻΩǎ calculated 4 minute and 8 minute travel time areas. Map 8 is 

offered as an example and demonstrates concurrent station coverage more clearly than can be 

observed in Maps 6 and 7. 

Some qualifiers to these results 

As has been said many times, our analysis is based on 4 and 8 minute response parameters and 

the analysis indicated that the 4 and 8 minute targets could be met, with minimal loss of 

address or geographic coverage even if stations 312, 325, 332, 343, and 424 were not in place. 

However, except for 343, these stations currently achieve a lower than 4 minute 90th 
percentile. Specifically, in 2011, the 90th percentile response to the areas covered by these 

stations were: 
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Table 4 - 2011 90th Percentile Response Times for Stations 312, 325, 332, 343, and 424 

Station 90th Percentile Response Time in 2011 in Minutes and seconds 

312 3:15 

325 3:22 

332 3:36 

343 4:22 

424 3:16 

 

 Other than station 424 at 426 Runnymede Road, the other stations are in the downtown 

core where there is a proliferation of high rise buildings. 

 Station 343 already has a 90th percentile which exceeds the 4 minute target therefore 

we would be cautious about any further suggestion that it should become redundant. 

 Travel time in the 312, 325 and 332 catchment areas would increase by 24 seconds to 45 
seconds at the 90th percentile (although they would still achieve the 4 minute travel 

time target). 

 The additional travel time from other stations would increase the Initiating 

Action/Intervention Time in these high-rise areas (NFPA 3.3.53.3 defines Initiating 
Action/Intervention Time as the time interval from when a unit arrives on the scene to 
the initiation of emergency mitigation). 

Our analysis has to be tempered with operational expertise and realities 

Our two analyses indicate that there are opportunities for efficiencies based on a realigned 
distribution of firefighting apparatus. However, our analysis has to be tempered with 

operational expertise and realities.  

 

During the 2013 budget process, TFS put forward reductions to meet the zero increase budget: 

 άFive front line emergency response vehicles will be deleted from the operations division 

on a permanent basis. This represents a reduction of 83 operations staff, and 

reassignment of the remaining 17 staff assigned to these vehicles to assist with staffing 

levels on other vehicles, which may keep more trucks in service on a daily basis.έ 

 άThe vehicles proposed for deletion include:έ 

Table 5 - Table Excerpt from TFS Briefing Note 

      # of Truck Runs  

Truck Address Ward 2011 2010 2009 2008 2007 

P424  426 Runnymede Rd.  13 1,350 1,342 1,335 1,331 1,333 

P413  1549 Albion Rd.  1 1,676 1,560 2,145 1,603 1,896 

P215*  5318 Lawrence Ave. E.  44 720 698 689 653 725 

A324*  840 Gerrard St. E.  30 908 936 829 996 1,032 

P213*  7 Lapsley Rd.  42 1,690 1,599 1,735 1,486 1,500 
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 άFour of the five vehicles identified represent secondary trucks in existing fire stations, 

and do not result in station closures. The removal of P424 includes a recommendation to 

close the fire station, which has been recommended through various studies over the 

years, starting with the Toronto Fire Department Master Fire Plan completed in 1987, 
the 1999 KPMG study, and most recently in the 2007 Master Fire Plan.έ 

 

2.4.4 Observations 

The two GIS analyses we conducted using ArcGIS indicates that there is an opportunity for 
rationalization of resources within TFS, and there are several options to the rationalization. One 

of the options for apparatus reduction is the one stated in Briefing Note #17. 

Although our analysis does not highlight the particular stations discussed in Briefing Note #17 ς 

except for Station 424 ς they do support the intent of the Note. However, realignment of 

apparatus does not have to specifically follow our findings since each step taken to gain 

efficiency has a secondary effect on other possible efficiencies. The specific re-distribution of 
stations and apparatus should be left to the operational expertise of the Fire Chief and City of 

Toronto administration. Nevertheless, since the option laid out in the briefing note is likely the 

least disruptive of any possibility, that may be the best way to proceed. 

Continued analysis could refine resource distribution even further and may discover other 

configurations of stations and equipment that would achieve an acceptable level of efficiency. 

However, evidence indicates that the best opportunity for change and future reconfiguration of 
apparatus is in conjunction with increased fire prevention and public education initiatives. 

The ability to determine the most efficient and effective distribution of resources requires an 
ŀŎŎŜǇǘŀōƭŜ ǎǳǇǇƻǊǘ ǎǘǊǳŎǘǳǊŜΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ŀ .ǳǎƛƴŜǎǎ LƴǘŜƭƭƛƎŜƴŎŜ ǘƻƻƭ ŀǎ ƴƻǘŜŘ ƛƴ !ǇǇŜƴŘƛȄ Ψ.Ω 

of the 2007 ς 2011 Fire Master Plan recommendations as well as sufficient staff to utilize the 

software and provide detailed information to fire administration. 

Existing and future records management systems should be used to identify trends in 
emergency incidents to identify areas of concern for public educators, to ensure resources are 

used as effectively as possible. This includes identification of the need for increased use of 
existing programs, and the need to develop new programs to deal with emerging or new issues. 

Business Intelligence project being implemented in 2011 will expand in future years to include 
RMS data mining/analysis. Establishing an interface between One Step and RMS is a 
requirement of the initiative. 

Changes to the provision of fire services and a shift in the manner of conducting business ς that 

is, an equal emphasis on public education and fire prevention dealt are always controversial. 

Therefore, it would be reasonable for the City to strongly consider public discussion and 

consultation as part of future change processes. 

2.4.5 Recommendations 

 Continue to implement Business Intelligence reporting software in TFS as a means to 
enhance the availability and depth of statistical and response information.  Enhance 
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business analysis capability in TFS to maximize the use and capacity of the Business 

Intelligence software.  

 Continue to move forward with the closure of station 424 at 426 Runnymede Road and 

consider other apparatus rationalization.  

2.5 Fire Service Risk and Mitigation  

¢Ƙƛǎ ǎŜŎǘƛƻƴ ŜȄŀƳƛƴŜǎ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨǊƛǎƪΩ ŀǎ ǿŜƭƭ ŀǎ action that has been found, in other 

jurisdictions, to mitigate risk 

2.5.1 Fire Sub-Risk Overview 

Typically an Operational Review of the magnitude presented in this report should include a 
Comprehensive Fire Risk Assessment (CFRA) or analysis in order to quantify and substantiate 

the final recommendations. Unfortunately, the time and complexity of this task did not allow 

for a CFRA to be undertaken. Instead, we performed a Fire Sub-Risk Overview which can be 

found in Appendix G ς Risk ς High Level Overview and we suggest Toronto should be aware that 
any rationalization of resources beyond those already recommended in this report, without 

consideration of a comprehensive review, might result in decisions being made that have 

unintentional consequences for the city.  

A comprehensive review should include a comparison of data from past and current Fire 

Underwriter Survey (FUS) reports. These reports include a review of factors separate from fire 

service readiness and response capability, but which can have an impact upon the community 
fire risk profile.  

Major features assessed during fire protection surveys include: 

1. Water supply systems - 30% 

2. Fire department administration and operations - 30% 

3. Fire service communications - 10% 

4. Fire safety control including building and fire prevention codes and their  

5. enforcement. - 20% 

These functions are measured against recognized standards of fire protection. The insurance 

ratings dictate part of the cost to Toronto taxpayers for fire damage protection through 

premium costs. Total costs for fire protection to individual taxpayers and building occupants is 
the combined total of the fire service portion of their municipal tax and insurance premium 

costs for fire. Insurance costs can be impacted by the factors considered in a FUS report. In 

2002 FUS conducted a survey and prepared a report for the City of Toronto indicating the City 

had retained its Commercial Classification of 3 pending a review. In the staff report to Council, 
it was pointed out that Toronto retained its Commercial Classification assisted by the hiring of 

ŀƴ ŀŘŘƛǘƛƻƴŀƭ рр ŦƛǊŜŦƛƎƘǘŜǊǎ ǿƘƛŎƘ άŘŜƳƻƴǎǘǊŀǘŜŘ ǘƘŜ City would provide the means for TFS to 

mŀƛƴǘŀƛƴ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ƭŜǾŜƭ ƻŦ ŦƛǊŜ ŀǇǇŀǊŀǘǳǎ ƛƴ ǎŜǊǾƛŎŜέΦ The Underwriters found the CityΩǎ 

fire sŜǊǾƛŎŜǎ ŀǘ ǘƘŀǘ ǘƛƳŜ ǘƻ ōŜ άƎŜƴŜǊŀƭƭȅ ǳƴŘŜǊǎǘŀŦŦŜŘ ǘƻ ƳŜŜǘ ƛǘǎ ŎƻƳƳƛǘƳŜƴǘǎ ƛƴ ōƻǘƘ ƛǘǎ 
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ǾŜƘƛŎƭŜ ǎǘŀŦŦƛƴƎ ŀƴŘ ƛƴ ƛƳǇƻǊǘŀƴǘ ǎǳǇǇƻǊǘ ŦǳƴŎǘƛƻƴǎέΦ A FUS survey has recently been completed 

for the City and a discussion of that impact has already been held with City Council. The 
previous survey (2002) was unavailable to Pomax for review.  

It should be emphasized that this risk overview looks at the fire risk issue only and does not 
include many other response activities provided by TFS. 

2.5.2 Observations and Conclusions from the Risk Overview 

The City should consider the following actions: 

1) Conducting a comprehensive Fire Risk Analysis for the purpose of establishing the level 

of community risk and the magnitude or extent of potential loss and the probability of 
such loss. This analysis should include the involvement of senior building inspection 

staff. 

2) Establishing annual Fire Code Compliance inspections of high risk occupancies by TFS 
personnel. 

3) Adopting an aggressive enforcement policy for all Fire Code violations that impact upon 

the immediate life safety of the occupants of a building. 

4) Establishing a policy and method for reimbursement of every inspection required as a 

result of non-compliance with the Ontario Fire Code. 

5) Piloting the concept of specialty teams for complex occupancies and develop in-house 
expertise to assist inspectors with the application of the Fire Code in these occupancies. 

6) Aggressively pursuing mobile technology solutions to improve the efficiency of 
inspection and enforcement of the Fire Code requirements for buildings. 

7) Establishing a fire prevention activity policy for operations crews including a training 

program on pertinent areas of the Ontario Fire Code. 

8) Establishing a Fire Investigation team which would conduct in-depth investigations of 

ǎǇŜŎƛŦƛŎ ŦƛǊŜ ƛƴŎƛŘŜƴǘǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ŎŀǳǎŜ ǘƻ ōŜǘǘŜǊ ƛŘŜƴǘƛŦȅ ǘƘŜ άŦƛǊŜ ǇǊƻōƭŜƳέ ƛƴ ¢ƻǊƻƴǘƻ 

so that appropriate proactive programs can be tailored to the needs identified by the 
investigations. 

2.5.3 Refocusing on Prevention and Inspection  

We noted earlier that, when evaluating an acceptable level of resources and possible 

efficiencies, the City should take into account the opportunity for change and possible future 

reconfiguration of apparatus in conjunction with increased fire prevention and public education 

initiatives. It is important to note that any efficiency in staff and apparatus should not take 
place in isolation. A robust approach to data capture, analysis, fire prevention, public education, 

and working with other City agencies will be required in concert with other efficiencies. 

The United Kingdom embarked on a journey, more than 10 years ago, to become more efficient 

in many areas of public service, including fire services. Cities in the United Kingdom focused 

their efforts on prevention and education during a period of budget reduction and there are 

lessons for the City of Toronto in the process used to accomplish efficiencies. We have heard a 



                                                                 Service Efficiency Review ς Toronto Fire Services & Toronto EMS  

 

 Page | 56  

number of comments that there is a different social fabric in the United Kingdom, building 

construction and legislation is different, firefighting techniques are different, and those 
differences cause challenges when trying to apply them to Canada. We listened the concerns 

and comments that were expressed but applying the process used to accomplish change and 

efficiency in the UK is easily transferrable to Canada. 

We also understand that, intuitively, one would expect that reduced fire response would result 

in an increased death rate from fire however, that was not the case in the UK. The downward 

trend in fire deaths, as seen in Chart 6 - United Kingdom Fire Deaths 2002/3 - 2010/11 even while 
there were reductions in fire staff levels, has been attributed to increased Home Safety Checks, 

as well as other prevention initiatives and the use of software such as Phoenix and PinPoint13 

which helps to determine fluid staffing and apparatus configurations based on hour of the day.  

Chart 7 - Accidental Dwelling Fires and Home Fire Risk Assessment demonstrates the decline in 

dwelling fires in the Greater Manchester area of the United Kingdom in relation to an increase 

in home fire risk inspections, at the same time as staffing and resource efficiencies were being 
put into place (please see Chart 8 - United Kingdom Cumulative Staff Reductions). Similar 

results have been achieved across the United Kingdom. 

Please also see Exhibit 5 - London Financial Times - United Kingdom Fire Services' Overhaul 

from the London Financial Times. 

!ƭǘƘƻǳƎƘ ¢ƻǊƻƴǘƻ ƛǎƴΩǘ ŦŀŎƛƴƎ ƳŀǎǎƛǾŜ ōǳŘƎŜǘ ǊŜŘǳŎǘƛƻƴǎ ŦǊƻƳ ŀ ŎŜƴǘǊŀƭ ƭŜǾŜƭ ƻŦ ƎƻǾŜǊƴƳŜƴǘ 

that were the catalyst for finding new ways of conducting business in the fire services of the 

United Kingdom, refocusing efforts on fire prevention and inspection, the utilization of off the 

shelf software such as 
Phoenix and PinPoint, and 

a greater involvement with 

other City departments, 

could eventually result in 
the City experiencing cost 

savings as was seen in the 

United Kingdom. 

Additional information 

about the United Kingdom 

Fire Service, particularly 
the City of Manchester can 

be found in Appendix K ς 

Case Study: United Kingdom. 

Chart 6 - United Kingdom Fire 
Deaths 2002/3 - 2010/11 

                                                             

 
13

 Phoenix and PinPoint are software programs produced by Active Informatics. Similar programs are available from other software companies. 
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Chart 7 - Accidental Dwelling Fires and Home Fire Risk Assessment 

 
Chart 8 - United Kingdom Cumulative Staff Reductions 
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Exhibit 5 - London Financial Times - United Kingdom Fire Services' Overhaul 

 






































































































































































































































































































































































































































































































































