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

1.1Background

In April of 2011, City Council considered a report from the City Managdr 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,
O2y UNAROGdzOS (G2 NBaz2f@dAy3d GKS /AdGeQa &dNUzOG dzNT €

The Service Review Program includes three key components:
A A Core Service Reviehat examines what services ti@ty delivers and at what level;
A Service Efficiency Studies that examine howdg delivers its services; and
A A User Fee Review thatexamintee CA 1 @ Qa FS5Sa (2 RSUSNXYAYS (K
are fair, and collect the full service cost.

KPMGLLP was retained by the City Manager to assist with the Core Service Review which:
A Reviewed and analyzed dllity services, activies and service |eveprovided by
divisions and agencies and applied a core service filter to services;
A Identified which services are provided at higher than standard service level;
A Conducted a jurisdictional review of comparable municipalities and jurisdictions; and
A dentified options and opportunities to change services and service levels.

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

A Mandatory: required by legislation;

A Essential: critical to operation of the City;

A Traditional: provided by virtually all large municipalities for many years; and

A Other/Discretionary: provided by the City to respond to particular community needs.

KPMG also put forward options and opportunities for ttk G @ Qa4 O2y aA RSNI (A 2
senices 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 opportunites identified through the Core Services Review relateddoonto Emergency
Medical ServiceSTEMS)ncluded:
A Consider outsourcing some or all of rRemergency intefacility patient transports
A Consider eliminating Community Medicine activities.
A Considermtegrating TEMS andlFSorganizationally and developing new models to shift
more resources tGEMS response over time.
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The opportunities identified through the Core Services Review relatéitbtonto Fire Services
(TFS)ncIuded:

A
A

A

Consider reducing the rge of medical calls to which the fire department responds.
Consider integratinJEMS andlFSorganizationally and developing new models to shift
more resources tGdEMS response and lessTeSesponse over time.

Consider the opportunities to improve fireesponse times and decrease equipment
requirements through dynamic staging.

City Council'&xecutive Committee referred the KPMG opportunities with respect to TEMS and
TFS to the City Manager for inclusion in broader service and organizational studies to
reported to Standing Committee and City Council as required.

1.2 Project Overview

Theprojectobjective anddeliverablesvereinclusive of the following activities:

A) Documening and assedgsig the current operations of TEMS& TFS$ including but not
limited to:

i

An analysis of service demérandrequired resource levels projected through to 2022
taking into consideration public safety perfoance (such as response times as&ivice
levels), demographics, population, traffic, built form, legislative andltieand safety
requirements.

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

Conducing a scan to identify potential immediate (2012/2013) operational efficiencies
considering a range of strategies such as business processyiaeering, outsourcing

or alternative service delivery, automation, shared services and service innovation that
mayresult in cost savings.

Identifying estimated high level savings, implementation costs and timeframes of
operational efficiencies and potential risks and implications, includfog example
impacts on service delivery, impacts that are crdsgsional or enterprisewide and
other effects of proposed changes.

B) Condudng an evaluation and analysis of comparable Canadian, American and
international jurisdictions to identify a full range of service delivery model options.

i

Identifying comparator jurisditons, taking into account scale, population density,
complexity, legislative context, economic and social factors, organizational mandates,
funding mechanisms including fdéer-service billing, maturity of the service delivery
model, and other relevant geernance, organizational, and service attributes.

The final list of comparator jurisdictionvgas approvedy the City of Toronto as part of
the study work plan anduring the midrange timeline of the project
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C) Propomg service delivery and organizatiah model options that optimize efficiencies
while ensuring service effectiveness.

This objective includedomparing the proposed models to the current sece delivery models
and describinghe relative advantages and disadvantages of each, includingagsas of:

i

Key model features including structure, reporting in tG#y administration, staffing
requirements and service delivery attributes;

Comprehensive health and safety risk assessment to consider the impact of proposed
service delivery changes otaf and public safety;

Consideration of service delivery models which use resources most efficiently and
eliminate or explicitly minimize duplication with respect to responding to medical calls;

Strengths, limitations and challenges including potentiaplications with respect to
service delivery, incident and patient outcomes, funding, collective agreements, wages
and pension adjustments;

Organizational cultural impacts, risks to operational and organizational success, and
benefits to theQty;

Potentialrisks and mitigation strategies;

Short and longerm training and certification costs if applicable, including wages
equipment, tuition, and instructor costs;

Legislative and funding requirements;
Estimated order of magnitude cost savings for 2013 andreuyears;

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

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

Consideration of station requirements including short, medium and long term capital
priorities to implement station retrofits if applicable; and

Estimated short, medium and long term operating and capital investments if neui

Areasoutside of the scope for thetsidy were:

1.
2.
3.

Examining the facilities management, real estate and fleet functions in TEMS & TFS.
The Toronto Police Service contribution to the Tiered Emergency Response Agreement.

The response time target of 90%as not subject to review as part of this stuty
However, travel timewas considered in the context of the scentifend academic
literature review, the evaluation and analysis of comparable jurisdictions and proposed
service delivery and organizational nedaptions including a comprehensive health and
safety risk assessment to consider the impact of any proposed changes on staff and

! The veracity of 90 percentile fire and EMS targets was not examined as a separate subject. However, there was a necessity o use 90
percentile parameters, either identified by the city or based upon scientific literature, as one of the parameters to detgesource
requirements.
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public safety; implications with respect to service delivery and incident and patient
outcomes; potential risks and mitigat strategies; and an assessment of liability issues.

1.3Project Methodology

Our approachil 2 ¢ 2NBy(G2Qa TFTANS | yiiRe tfan ¢f simildNB@estOl o1 &
conducted by other consultant teamst the techniques that would be used by other consulting
companies, exceptor the magnitude of the assignment andetail with whichthe data was

examined.

The project process included

o Key nformant Interviews

e Site visits

¢ Review and assessment of orgaational and staffing models

¢ Research and analysabest practices and service delivery models
e Data collection and analysis

e Resource and apparatus modelling;

e Fire subrisk overview;

e Concept development and analysid

e Jurisdiction and literatureeview.

Interviews

Our interviews included departmental representativeBire and EMS Chiefs, Deputies,
Divisional Chiefs and other ranksTdSand TEMS Interviews and orientations within the fire
and EMS departments took place dscuss organizationglerspectives, and position roles and
responsibiliies. The consulting team also conducted interviews with o@igr divisions to
garner a wider understanding diFSand TEMS and their context within the overall corporate
organization.

TFS TEMS OtherCity Divisions

e Policy, Project and e Communications e Office of Emergency
Public Information Centre Management

e Special Projects and o Program Developmentl ¢ Human Resources,
Emergency Planning and Service Quality Employment Services

e Fire Protection and » Operational Support | e Toronto Planning:
Public Education o Operations Community Planning;

e Communications Centre e Policy and Project SpeciaProjects

e Staff Services Management e Financial Planning

e Operations Division » Community Medicine |« Deputy City Manager

e Information and e Public Informatiorand Clusters A, B, and C
Communication System Media e Toronto Building
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e Faciliies and Material « Financial Services e Purchasing and

Managment (shared by fire and Materials Management
e Professional EMS)

Development and o Communications

Operations Training Systems Engineering
e Toronto Firefighters o Toronto Paramedic

Association 3888 Association

e CUPEdcal 416

Additionally,Interviews were conducted with base hospital physicianthe Sunnybrook
Centrefor Prehospital Medicinas well asvith physicians fofEMSand TFSto understand the
basehospitak:

Roles and responsibilities

Support of aevised tiered response protocuwlith 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 criteriperspective and theriticality of response time

Site Visits

Our process encompassed site vistdire stations, fire training locations, and an introduction
to areas of the city that demonstrated the challenges that firefighters f&t. visits provided
an opportunity to add context to project tasks atw gain perspectiveThevisits included the
following stationsandthe TFS communicatiarentre.

Station313, Rosedale & Cabbage Town
Station314, Hospital Bwv & Queens Park, Uof T
Station325, Regent Park

Station332, High Rise, Hospital Row, Entertainment District, Rdgensre CN Tower,
Union Station, The Path, traffic congestion, underground malls, and subway and hydro
vaults

Station426, Parkdale, the Gardener Expressway)&epkB Hospital, the Lake Row
Housing, old building stock

Site visits for emergency medical servitesk 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 hospitalserved hospital offload
processesand spent seeral days in total at the TEMS communicatoemtre.
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Study Review Principles

This study was based on the following principles:

e Torely on factual evidence for concept deyateent and study recommendations;

e To understand the issuesprcerns or suggesins of frontline fire axd EMS responders,
and managers;

e To evaluatethe experience, success and challenges of other service deliverglsmod
and

e 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

2.1.1Fire Fighting and its Challenges

Fire servicess| Yy Hizafd® | yIRBE alllJhgeacs. i fact, contrary to what most people
realize fighting fires is, fortunately, a small, albeit critical, part of the services fire departments
provide. It is alsamportant to understand thafTFSrespond to over 10,000 incidents a year
that are reported as fires to th&FXdispatchcentre whereas in 2011,2,033 turned out to be
structure fires. The balancare incidents such as no loss outdoor fires, pots on stov
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 dispatclcentreit must be responded to as such.

Camplexity 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 complethe critical tasks required for successful
intervention. Fires are dynamic events whictithout intervention, will progress and grow
exponentially and that is the reason why minutes and seconds count.

Tests by independent agenciesnform us that the conents of buildings have changed
considerably over the years and, as a result, the type of fuels and heat energy stonedénn
furnishingsare considerably higher than in wood and natural fabrics of yesterday.

To further complicate matterdrom the pergective 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 differentactics must be employed to safely engage in interior operatiomguding
extinguishment and rescueEngineered lumber burns faster than dimensional lumber and
modern furnishingsemit high levels of toxicity when ignited\s a result the window of
opportunity for successful intervention and rescue is greatly reducie time to flashovér

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, whidderscores the necessity of a
timely responseMore important, it underscores the importance pfeventionand education
activitiesto reduce the incidence of fire@and other steps to reduce danger to occupants and
fire fighters. These include covering engineefathber with drywall or flame retardant paints

and installing sprinkler systems.

Aflashoveris the nearsimultaneous ignition of most of the directly exposed combustible material in an enclosed area.
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A March 2012 summary repdrfrom Underwriters Laboratory and the National Institute of
Standards and Technologgviewedthe results of a series of experiments aimed at asse&p

the fire performance of engineered floor systems. The experiments resulted in a number of
outcomes depending orthe floor system and whetheit was protected by drywall or sprinkler
systems, with structural failure occurring at around 5 minutexases 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 ratingfor 2 NJ  aaSYof ASad ¢KAa oAttt fAYAU-0dzAf RS
joists for some flooring systems unless thettom of the joists iscovered with drywall, or

sprinkler systems are installed. Unfortunately, the IRC is a moutl# book, so idoes not

become law unless adopted by a local jurisdiction. Alternatively, manufacturers are producing
SYaAYSSNBR 22Aada gA0GK Iy | LILXASR FftlFYS NBGFN
WEO1SGQX gKAOK O2 Yhoifr fafeirating guidineiNeFerthglésg thetsyaS
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 approximatelyl7 minutes to escape a fire aftersmoke alarmactivates But when the
institute repeated the study in 2004, it found that the escape windowl Barunk to just three
minutes for the most susceptible of the population in relatively close proximity to a sudden
intense fird However, occupants in other areas of a houséor example, a second floor
bedroom with the doors closed have double the itne to escapeassumingthey are quickly
alerted by a smoke alarm. This underlines the value of having interconnected smoke alarms so
that when one is activated, all are activatell. also underines the importance of public
education so thathe publicunderstands 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 steghich have made it possible todace

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 througabtwaiuse.

Notwithstanding these valid concernge will showthat except for one circumstance of a
building constructed in 2003, all other fire deaths in Toronto in the 3 yBarahich data was
available(2009¢ 2011) have occurredin buildings constructed in th&@970s andearlier using
dimensional lumberThis suggests that fire risk and deaths may be more related to factors
other than building materials.

3http://www. ul.com/global/docume nts/offe rings/industries/buildingmate rials/fireservice/basementfires/2009% 20NI S T%20ARRA% 268 omp
on%20Report. pdf
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Fire Response Protocols

Fire professionals on our consulting team emphasize tmportance of establishing fire
response protocols which dispatch sufficient resources to undertake firefighting operations as
quickly as possibleThey assertthat the only resources that should be held back fr@mn
original fire response dispatch aepparatuswhich are of a support natureand 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 servec® provide detailed step by step descriptiongthe
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 aews
part of a debriefing processThis has not been a&quirement of normal or common practice
and has been confined to exceptional circumstances involved in severe injuries, fatalities
criminal activities that had the potential for action or proseoutithrough the courts. The norm

is thatfire incident eports 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 ofF$ our team has created a hidavd process
map of firefighting tasks typical of several fire emergencies. It can be fauAgpendixB -
Assignments and Resources Required at Fire Incidents

Thetotal impact of fire is never completely and accurately capturefirenservice loss reports
Estimates by fire serviceare rarely, if ever, confirmed with the insurance industihe
insurance numbers are usually finalized weeks or months aftge and there is no process in
place for follow up.What is generally captured in fire reports is only theysicalloss to the
building and contentswithout value placed on th&et costor socialimpact ofissues such as
temporary relocatim while repairs are carried ouiThe net economic lossrom fire is not
captured in the fire loss numbers and can, in many instances, far exceed the loss to building and
contents.lIt is accurate to sathat the fire report figures are estimates and the process used by
the fire service is not an exact science.

Impacts of Fires

Hres in business or industrjrave a net economic impact on the broader communitit. is
possible that a fire may be confined tme businessalthough it mayspread anddevastate a
larger area particularly if sufficienmesourcesare notin place to intervene and aggressively
attack and stopits 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 thesignificantcosts of implementing a career firefighting serviead

travel distances are great

The impactof afire can extendwvell beyond the damage and loss to individual buildingsere
iIsalsoa direct impact upon the lives and economic outlookldarldingowners, businesseand
employees, as well as adjacent buildiagsl businesses.
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Although d reasonableefforts must be taken taespond 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 servimed avoid to the extent
possiblethe occurrence ofife.

2.1.2Convergence of Fire Apparatus

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

appropriate response tolaincidentswithin eacha G I G A 2 y Qa NBbanlbasgdifigee | NB I
departments respond on a station convergence basisch means thafire trucks from several

stations respond simultaneously and convergguiredresources on the affecteldcation 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

CANB &SNIAOSaQ S| dgaffiny ®glitementb/adl AndNarel giided, itdrgg R

part, by legislation in Ontario; standards and guidelines from entdigsh as the Ontario Fire

al NAKFffQa hFTFAOS IyR GHEBNHDYRARZYOZY CdRNEG & QR (15
profile which is determined by municipal coundiire exinguishment crews, ladder crews,

rescue groups, rapid intervention teamsicldent Management y&tems(IMS) positions, and

tactical reserve are examples of assignments that must be adequately staffed at the scene of

the working structure fire. In additigrthe 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
Organizatiorand Deployment of Fire Suppression Operations, Emergency Medical Operations,

and Special Operations to the public by career fire departments, defines tasks and minimum
staffingrecommendationgdor the initial response. These resource levels per task ieclud

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);

One supparperson for each line (minimum two people);

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

At least one ventilation tearminimum two people);

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

8. If an aeral ladder is in use, a person operating the aerial lagdenimumone person).

N o g A&

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

There areoccasionswhere the firstarriving unit(s)control the fire, and the total response
defined in NFPA 1710 is not required. As an example, theafirsting pumper and aerial truck
companies conduct the initial attack on a mattress fire inside a residential property. The
pumper extinguishes the fire and providas interrupted water supply as well as the tvooit

rapid intervention crew (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 initial response outlined in NFPA
1710. In these cases departments must call for additional al¢apparatus and staffin order

to conduct the tasks required durirguchincidents. Consider a fire on the second floor of an
unoccupiedauto parts stoe with external exposuregoutside walls)on three sides. Each fire

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

In a scenario such as this tliest arriving officer takes command and gives an initial report
indicating a wrking fire on the second floor while working with another member of the crew in
advancing a standard preonnect hose line to the second floor. As per the standard operating
procedure a forward lay 100 mm hose supplies the initial operation from the siose
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 ughéohydrant 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 oprovide a backup hose line to the fifist 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 preincident plan building that requires a large rate of flow, the officer of theosel
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 toiselthat a second source of water

has not been secured. One firefighter from the second pumper joins the firefighter from first
pumper to form a dedicatedapid intervention crew The remaining three crew members from
pumper two would advance a 65 mm hoseA yS 2 FF GKS FANBRG LldzY LIS NJ
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 watapplied 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

* Two firefighters who remain prepared to rescue fellow firefightercdase of an adverse incident that could threaten the welfare 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 taskl TBeNA | £  O2 Y LI y
crew will split upwith 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 utilitggsolating 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 stationaryroamd post and confers with
the company commander on the first pumper who was serving as the initial incident
O2YYlI YRSNIY t dzYLISNJ 2ySQa 2FFAOSNI FRGAaAaSa GKS C
fire. After a careful sizep, the chief officer assunsethe 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)
Ladder the building on 2nchd 3rd floors to provide alternative egress for firefighters
Advance a backup hose line to the second floor
Advance a hose line to the third floor
Secure a second water supply
Stage pumper and truck company as a tactical reserve

N o 0o WDN

Plan for possible defens? operation
8 Setup arehab (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 aisggh

building. Howeverin the immediate example being discussed héteK S A Yy OA RSy i 02 YY
action planwould include several additional tasks that have not been staffed and there is no
tactical reserve where the two person minimum is assigned aspad intervention crew

Continuing operations will require additionedsources.

The third pumper is instructed to supply its apparatus with the 100 mm supply lineaimto

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 frtme 0 KA NR  LJdzY LJS N.
apparatus. At this stage, the members of the aernal truck should be free to complete primary
search and check for extension on the first.

A heavy rescuerew, upon arrivalcould be assigned as the dedicatesgpid 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 thirdaerial truck company and fifth pumper company would stantlleg blocks fran the
scene. Additional staff office®uld beassigned to fill the positions of safety offiearplanning
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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 resie 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
available for interior assignments. Operating a hose line with two firefighters is an absolute
minimum and very arduous task. Two firefighters can safely opeaad® mm hose stream
during practice session. During an actual fire, it may be necessamgitance 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. Assigningaafhilable personnel from a single company to a hose line
not only provides the staffing necessary to propery position and operate the attack line, it also
maintains company unity and accountability.

There are circumstances wherbet apparatus used to dekr staffing to the incident scene is
more than sufficient to support an offensive operatioBne of the challenges faced lan
incident commanders to properly position oiscene apparatus to best utilize their capabllities.
Apparatus that are not neededt the incident scene should be parked out of the way,
preferably in a position that allosvaccess to water supplies antiakes themavailable to
support possible defensive action (exterior operations).

During largescale incidents, apparatus are often igsed to a staging arealn such a
circumstance e incident commander should designate a staging officer to manage and
O22NRAYIFGS Iff O2YLIyASa aaAdySR wauldhad aidl 3
the staffing necessary to function asumit, such as a pumper company and aerial truck
company. Apparatus without adequate staffimgpuld be classified as out of service or parts,

rather than staged.

Incident commanders could face themptation to use on scene apparatus whether they are
needead or not. However, more often than not, during offensive operations there is a need for
additional staffing, not additional apparatuand placing unnecessary apparatus ian
immediate fire zoneouldblock access if éhange in tactics is required.

To conduct a safe and effective offensive operatianjncident 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 theimed rate ofwater flow
needed to suppress a firand to protect firefighters. In additioran incident commander
would consider the probable duration of the event and the sustainability of critical operations
when deploying resources.

Figurellists critical tasks required at a fire at a major occupancy.
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Figurel - Major Occupancy Sample Critical Tasks

1 |Incident Command Water Supply 19|Overhaul

2 |Incident Safety Officer 10| Pressurized 20|Lighting

3 |Search & Rescue : Non-pressurized 21|Rehabilitation

4 |Rapid Intervention Team (RIT) 11|Faorcible Entry Team 22|Operations Officer

5 |Accountability 12|Exposure Protection 23|Logistics Officer

6 [Pump Operator 13|Entry Control 24|Administrative Officer

7 |Attack Line (Confine & Extinguish) + Backup | 14|Sector Officers 25|Planning Officer

8 |Ventilation 15|Air Management (air refilling station etc) | 26|Evacuations (large scale)

9 Laddering 16| Utilities 27|Communications (dispatch)
Aerial or elevating device operator 17|0ccupant Safety 28|Public Information Officer

18|Salvage

A graphic depiction of the activities, assignments and resoureggiredfor several different
fire incidentscan be found at the figures listed below withAppendix

Figure9- First Alarm Response Resouréequired
FigurelO- Fire Fighting Process, Bungalow Fire
Figurell- Second Alarm Response Resources Required
Figurel2- Fire Fighting Proces#ligh Rise

Successful intervention at a working fire is a function of time and resouvéglout the proper
resources deployed for the earliest possible intervention, conditions deteriorate and the impact
of the fire worsens. Needless to say, thaseectly affected by the escalation of the fire are the
building occupants and the firefighters.

: Tenability time is when the first tenability limitis exceeded 1.5 m (5 ft) from the floor at any point along the primape @sdh. The

tolerance of people to fire conditions is a subject of considerable debate worldwide, because it has signifitiaationp for public safety and

for product liability. Deciding on appropriate tolerance limits is highly complex be cause of the broad variability amdegapelde need for
conservatism to prote ct the more vulnerable portions of any population.

As noed in the National Institute of Standards Technical Note 1#5B6ebruary 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 grouphbdsapebhisical
standard, ISO TS 13571 [26], that recommends limits of human tolerance to fire products. These limits are also conkistent wit
recommendations in the SFPE Handbook of Fire Prote ction Engineering [23]. Limits for elevated tem perathxie &yag species were taken
from ISO TS 13571. For smoke obscuration, an optical density of @l2bas 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 mostdinglits principle authors) to be highly conservative, stating thatéthevalues

are intended to assure with high confidence that even vulnerable people will not be incapacitate d, then ®ilfédis, any observations based
on analyses using these vatumay look much worse than whatwould be seen in actual use bedenability is based on the most

susceptible of the populationThe ISO TS 13571 values represent the best, international consensus so they were used for the primary analysis,
but the datahas been made available so that others can examine the impact of other limits.

Time Needed for Escape

As with the original Indiana Dunes tests, Technical Note-1486es not select a value of time needed for escape since this is highly variable
and is &unction of the age and condition of the occupants, travel distances, behavior affectingg@rement times, etc. An independent
analysis of the Indiana Dunes data in 1975 [43] chose 3 min as an (arbitrary) reference number. A subsequent study NiSdedlt tiye
University of Massachusetts (Amherst) [44] found average times needed to awaken slee ping occupants, phone the fire depadment
evacuate all family members was ab&@second for families with childrerand nearly 70 seconds for the elderly
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2.2 Fire ServicePata and Statistics

When we think of fire departments, most of us thinkfogfighting but TFSalso respondto many

other emergencies including floods, swift water rescue, hazardous materials, natural gas or propane
fSF1ax StSOUNAROFE SYSNHSYyOAS&a> FyR Ylyeée 20§KSN
2y (KS FANB RSLI NI YS {6airégspohcttiedital en@rgeficie Nitherai tBeMII A
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
medicalOF NE® 2 AGK2dzi R2dz 03X ¢2NRByG2Qa FANB aSNDAC

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 ajrimftion based upon how the details of an incident
was received by the fire service call talerd 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 thengiter Aided Dispatclsystemor

CAD whereas the outcome of the incident may be part of the Record Management System or RMS.
C2NJ AyaulyoSs | OFff F2NJ FaaradaglryoS YAaA3akdad oS
responders would be dispatckheand 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
NEO2NRSR> Ay GKS wSO2NR alyl3aSySyid {eadsSyszs I 3
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 siredire.

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 eXptanariance
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 ofadl 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 ve usually indicate the source of data throughout this document, readers should
recognize that Computer Aided Dispatch (Ckxi)rmationis used if it is not expressly noted that
Record Management System (RMS) or outcome data is used.

Core fire incident volume

Chart1- Population Growth Related tGore Fire Incideniselates historic and expected population
change to core incident volume for a corresponding numBef &SI NE® 2 S KI @S
Ly OA RaSafl GalisQo 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 respondedhased upon the contingency
capacity within the fire service. To explain this another way, fire services are often available for
OrttaT adlridAazya FTNByQl O2yadlydate FFOGAGS 2N
available, while waiting foa core fire incident to occur, can be used to respond to medical
emergencies. Therefore, fire response to medical emergerstiesildnot be an influencing factor

on the need for staff and resources within the fire serviddewever, TFSexplains that, exagat in

very rare circumstances, a response is always sent to a medicalf @lfire 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 thext 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, egevised medical response protocol instituted in June of 2012 is
estimaed 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 medicalNsBPA OS a3 Q NBalLlR2yaS OSKAOfSa g2c
same incidentsThere 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 alreadyeelnga
TFSand 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 th@ty has instituted for false alarme&nd education of alarm companies

and owners In 2005 TFS responded to 29,063 alarms ringing and in 2011, 227%6
implementation of increased fines and education has positively influenced the number of fire
alarms @curring 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 alarmsTherefore, the inclusion of fire alarms ancdedical calls in these calculations would
skew the appearance of changes in fire service activity.

When fireservice responses from 2005 to 2011 are examined and medical emergencies and alarm
calls are filtered outChart1- Population Growth Related tGore Fire Incidentswe find that the
FTANE aSNBAOSQa OFft @2fdzyS>s o0& GeéeLlsSsI KIFa NBYL
the core irey OA RSy i GNBYR Aa 02 YLJ] NB Rve Gad se¢ thdlFhafdii® Q &
actually a decline in incident growth. Put another way, population growth and fire core incident
@2t dzyYS IINB y24 RANBOGEE& NBfI 0SSR layoRincieasedRlly ( 2 Q:
volume for the fire serviceat least not on a straighline per capita basisrhis is not unique to
C2NRYyG2d ¢KS /Ade 2F I y02dz@SNI CANB FyR wSaOdz

Historically the primary role of most Fire Departmewnias 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 thougthe population has increased.

®There is a difference in the count between alarms reported by alarm companies (19,933), and all alarms (22,476), becaalserssmee called in
by other than alarm companies.
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Chart1- Population Growth Related t&€ore Fire Incidents

Population and Core Fire Incidents Trend (Non Medical, Non Alarm)
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Chart2 reflects call volumes, by type, dspatched not by outcome or as really found.

Chart2 - Responses by Type by Year
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TFS call load and frequency by time of day

When call load and frequengyy time of day are examinedthat 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 wheyn ¢hmb
slowly to 11:00 AM.

The frequency of calls during the 4:00 to 5:00 AM hquapproximately 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:@8d 6:00 PM hour (approximately 3300 per hour
over 365 days or just over 9 per hour on average). Pleas€lka#d3.
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Chart3 - Average Number of Core Fire Calls by Hour of Day

Average Number of Core Fire Calls (non -medical)
by Hour of Day 2011
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To accommodate this call loa@FSnominally staffs 128 apparatus (trucks), 24 hours a day,
SOSNE RI& 2F (KS @SINY LY FTRRAGAZ2YIZ GAGKAY A
were not responding to core fire calls, TFS responded to another approximately 84,000 medical
callsin 2011to assist the public an@EMS At the beginning of June 2012 the protocols that
determine when fire services should respond to medical caléyewevised to increase

efficiency and effectiveness. In concert with physicians at Sunnyb@wmokre for Prehospital

Medicing protocols were revised to ensure that TFS responded to medical calls where history

and statistics showed that there might be a one in dnadred (1%) changer more, that fire

fighter intervention caild be of benefit to a patient.

The data continues to be evaluated buarly indicatons arethat focusing fire response to
medical calls in this manner will reduce the occurrence of resporsert average of
approximately 4,000 times a month rather than 7,0@thile 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 4800 medical incidents x 20 minutes = 1,680,000 minutes
or 28,000 staff hours). The reduction in medical response activity is expected to return

®In most cases fewer apparatus are staffed because of absences due to vacations, illness, and other paid time off.
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approximately 1,300 staff hoursannually, or 31 staff hours per day across the dity2 ¢ C{ Q&
available contigency.

As noted earlierChart3 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 toollace in 2011. The 18@01900 hour time slot occurs once a day

or 365 days a year, which means ti&Sesponds to an average 8fcalls 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
cdls throughout the city.

It is important to note that these are averagesdatie actual number of incidents that occur

each dayand hourcan fluctuate greatlyFor example, severe weather often causes a spike in
call volume for such things as downedwsr lines or car accident$én 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 scemaight only require one truck whereas there are occasions
when 20 trucks may be required for a working fire

TFSespond to many residential and commercial fire alarms each year

Other than medical emergencies, alarm responses are the highest frequenall®freceived

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 theaggstnumber of responses wasaused

by alarm equipment malfunction, accidental alarms, and alarms tripped on purpose (human
malicious). Details of alarm responses and their outcome can be se&hant 4 - Alarm
Outcome by Category

7000
6000
5000
4000
3000
2000
1000
0 -
<2 R Q D .o A S A < Q
<§5 €§? <§5 q§§ §§9 599 é§p 'C;Q é§ﬁ é§p QﬁQ <§§
R I S GO S P S &
O & & & » ?&c W %&e QS'(' & D
S R $© ¢ SR o 0
N F ¥ & F T F L
< ¢ ¢ & & ¢ & & F
< & & K ¥ 3
s & S < &
,QQ%’ Q > & N >
04 @’b’ o ‘2\

Chart4 - Alarm Outcome by Category
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2.2.1Fire Service Staffing Pattern and Levels

The TFSstaffing summary is showin AppendixC¢ TFSUnit Chartby command,district, station,
apparatus type, and staffing level. As noted earliE8 apparatus are staffed 24 hours a day
although it is rare that level of availability is in plad&Sells 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 servimquired
because of call load. So, at any given time TFS willegtafoximatelyl23 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 a
night when theincidences of calls arg0% of the volume at peak hours. In comparison, police
and emergency medical servicesduce their staffing levels to reflect the considerablyvé

calls that occur during offeak hours¢ 2 NR y (i 2 Q& 9 a {may have 8 aShtlantesk S
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 potentifires within the 4 and 8 minute respongargets
approved byCity @uncil 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 th&ity subscribes to the philosophy that response time is important no
matter the frequency of calls, then allocation of apparatsd staff must be based on the
geography that can beovered in four minutes as welk support response by other apparatus
within 8 minutes In that case, staff levels must remain the same 24 hours a ldayever,

police and EMS decrease their staff levels duringpe&k times which may result in an increase

in response times due to fewer resources. Nevertheless, the possibility of increased response
times is tempered by théact that incident occurrences considerably lower than during peak
volume periods.

In contrastto police and EMSfire is staffed based on a full risk model; response time is
considered paramount and the much reduced likelihood of an incident occurringtisaken

into account in te determination of staff and equipment requiredf the fire service was
staffed based on the same probability risk model as police and EMS, costs would decrease
dramatically but response times could increasyond the 4 and 8 minute targetduring off

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

Evenithedtyof ¢ 2 NPy (i2 adzoaONAROGS& (2 |y Yndthertheidh & 1 Q
0 KS WLINE ophilosbphyitliadis aNdliedl p@lice and EMS that is, full staffingmustbe

in place to respond to any type of incident at any hour, even though data shows that the
probability of that incident happening is loguring some periods of the dafjre services
efficiencies can still baccomplished in a planned manner over several years
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2.2.2Reserve Capacity anthe Diminishing Likelihood of Incidents

'Y AYLRNIIFIY(d O2yaARSNIGA2Yy0E20) BINVONEHSYORT 4 6KB
This means the resources that are available to handle the next incident. Police and fire
RSUSNXYAYS NBIljdzA NBR NBaSNWS OF LI OAlGe olFasSR 2y
O f £ Q Fa bhstaNdNafsdrsbased on day and hour, show thapolice servicewill

receive 20 calls for assistance then sufficient staff and vehstlesldbe available to respond

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

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 reasonaloigommodate peak call

loads¢ again, based on historyThat 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 servicelewates staffing and resource needs based on
similar statistics and calculations.

The fire service applies a different metric to resource requirements which is responseAme
advantage of applying this metjiather than response time combined with incident histpisy

that there is a substantial reserve capacity witAiRS Consider the circumstance of a 2 or 3

alarm fire where 15 to 20 apparatus are on scene at any tifESnominally staffs
approximately 10 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,tarcks 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 citievetheless, there is always the possibility

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

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

{GFrGAaGAOItE & (KSaSppéhdied Tabldls MultipleACAIODcduBeyiagd & R2 Y
in Station Areandicates that on a cityvide basis concuemt incidents happened less th&%6

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

incidents taking placeDiminishing likelihood is another way of say 3 & { 22y SNJ 2 NJ f I (
a02L) O2YAYy3d Ayé YR UKS tA1StAK22R 2F UKS WyS
Fylrfe@aia 2F LINBJA 2 dmthe &8d dildeirelsghvid, RSwitli polide2dndizY S ©
EMS, there will be occasioftisat 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 senice.

2.2.3Fire Service Incident Types and Frequency

The relationship, in volumand percentage 6 SG6SSy Wl ff LYOARSy(taQs
L FNXYAQZ | YyR WCA NB §iSshowd iAppandinD & Rel&ighshipBvolud@ ghd S | NB
LISNODSy Gl 385 68iG6SSy wiff LYOARSyidi&aQsr waSRAOIE LyC
area. These four categoriesvere chosend S OF dz&d S W! defmonstrafe€ihe RiSyaida Q
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GAGKAY SIOK aitl dA2iaqd NBNE (WaS RXDa i reshddPH RS y U
FEfFNYa NAYy3IAYy3I 6Y2aid 2F 6KAOKIZ F2NlhdzyldStex &
FNBljdSyid GeLls 2F 200d2NNBYyOST FyR WCANBaQ | NB
most of us asociate with the fire serviceb¢ 2 G f /Tt 4Q YR WaSRAOIf
a2dz2NOSR FTNBY (GKS [/ 2YLHziSNI ! ARSR 5AaL) G§OKod WwCI
Record Management System because it is only after firefighters have arrived dam it
RSUSNNY¥AYSR gKSUKSNI LY FEIFINY gla WFIEasSQ 2N gK
It is important to note thatAppendixD ¢ RS | A2y A KAL) Ay @2fdzy¥S | yR LIS
LYOARSY(G&4QX WwWaSRAOIf LyOARSy(GaQs wcClirdigagesanly!l N & Qz
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 besgonded, as part

of the required apparatusto other station areas on another 36 occassowhen there was a

fire.

The columns next to each category indicate the percentage that each category of calls makes
dzLJ 2dzi 2F GKS G20Ff ydzYoSNI 2F AYyOARSyGa GKI G
example in the excerpt fromAppendixD¢ RSt | GA2y A KAL) Ay @2fdzyS FyR LIS
LYOARSY(1aQ:s WaSRAOFItT LYyOARSyGaQs WwWcClshaws beloivl Nya Q>
there were:

e HXMcp G20Ff AYyOARSydla Ay adGqlriaArzy mMmHQa | NB
e 1,4890r 69% were responses to medical calls,

e MYy 2N gz 2F Fff AYyOARSyGua oSNB FlLtasS [t
they were only found to be false alarms after the fire@eér OS Qa | NNA g £ 0 2
e 18 or 0.8% of all incidents were fires
Station 2011 All 2011 False 2011 Fires Total Percentage
Incidents Alarms of Medical, Falseg]
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%

Information for all stations is found ir\ppendixD ¢ Relationship in volume and percentage,
0SG6SSy Wittt LYOARSyi(iaQr WaSRAOItf LyOARSida QX wcC
indicates that in 201,158% of all responsdsy the fire servicavere to medical calls, 14% were

to alarms, and 1.4% were to fires. Readers shoulpkea 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 Magament System would record the incident as an overheated pot but it

may have become a fire if appropriate action was not taken.
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2.2.4Frequency of Structure Fires Within Each Station Area

Chart5 - Structure Fires by Month 2011indicates the number of structure fires that occurred
monthly in 2011 within each station aredhe number of fires shown doesot include fires
other than dructure fires;that is, automobile fires, grass fires, and other rstnucture fires are
not included in this count.

Chart5 - Structure Fires by Month 2011
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Exhibit1 - Fires by Month WithirEach Station Area in 2011
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2.2.5Fire Response Timey Hour of Day

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

Thesedistinct time componentsnakeup the total response time as follows:

1.

Alarm to notification ¢ this is from the time the phone rings at the fire dispaitobntre to
the time fire crews are alerted to an emergentsgditionally, the time the telephone rings
KFra 0SSy NBFSNNBR (2 a GKS WIHflFNyYQ GAYS

Turnout Timeg 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;

Travel Timec this is the time it takes to drive from the fire station to the incident. It is

a2YSiAYSa RSAONAOSR |a WgKSSta NRftAy3a (2

7 K

NFPA® 1710 Standard for the Organization and Deployment of Fire Suppression Operations,
Emergency Medical Operatis, 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 notificationtime is defined by NFPA 1710, Section 33%sAlarm Processing Time.
The time interval from when the alarm is acknowledged at domenmunication centreuntil

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

response facilities (ERFs) and emergency responise (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 tié@seconds for at least 90
percent of the alarms and not more th&® seconds for at least 99 percent of the alarms, as
specified by NFPA 1221.

Turnout Timeis 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 ime. Section 4.1.@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 Timeis 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 that 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 48®conds or less travel time for the deployment of an initial full
alarm assignment at a fire suppression incident.

CKSNBE Aa Iy20KSNJ GAYS O2YLRYSYyld 20SN) g KA OK
Ad GKS GAYS FTNRY A 3yfkelish repgrteditd theWfiref coriddicationg KS 'y |

centre). This ime 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 trafic have a negative effect on response time?

AppendixE¢ Response Times by Fire Statieraminesresponse times for each fire statiphy 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, andréetay

risk to the publidf there is adelay in arrival. Intuitively, thatoncernseems 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 andmpared the following time
components at the 90 percentile:

e Alarm toArrived scene; from the time the telephone ringé (i K S Wi-tte Hidphtch 0
centreto the time the fire crews arrive at the scene

e Alerted to Arrived scene from the time the firecrews are notified by a dispatcher of an
emergency to the time they arrive at the scene

e Enroute toArrive (travel time)¢ from the time the apparatus leaves the station to the
time fire crews arrive at the scene (drive tiroetravel time

The two blocks btime were from midnight to 6:00 AM (00690600 hours), and from noon to

6:00 PM (120@ 1800 hours) when traffic is heavier or at its peak. Th® @&rcentile denotes

the time to which 90 percent of calls were responded in 2011. For examphkppendixE ¢

Response Times by Fire StatighA 0 KAy GKS Ol 6§ SI@NEQ2F{ &I 6 X Y uRwm
oo™ percentile time of 10 minutes between 00 and 0600 hours. This means thmtween

midnight and 6 AM90 percent of all calls were responded to in 10 minutes or less and 10% of

calls took longer. The €5tpercentile IS @ common measurement point in emergency services.

If daytime traffic impedesesponse time, then travel (enroute to arrive) should take less time
during the 000Q; 0600hour period thandurnng the 1200¢ 1800hour 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 percentiteavel 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 ngivhen it should take the same

or less time than ding the dayg when turnout time(that is, firefighters alerted at the station

until a truck left the station)was taken into account as well as travel tinlhe apparent
inconsistencies are shown in redAppendixE¢ 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 mnkeself together and get out of the station

in a timely mannerlt 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 Hat they should stay awake for 24 hours. In fattere could be other
reasonsfor the apparent delayscluding 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 noteé ttieaother
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42 stations were able to respond in the same or less time at night than on staytation

design and location of the rest areas in relation to the apparatus floor could alscdesa TFS

Is already seeking a resolution to the elongated tligie responses, athwe would expect that
when its performanceis examineda year from now the cause of thediscrepancy will have
beendiscovered

Figure2 - District 1 ¢ Day¢Night Response Comparison

TFS- 90th Percentile Response by Station -

2011
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Figure3- District 2¢ Day¢ Night Response Comparison

TFS- 90th Percentile Response by Station -
2011
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Figure4- District 3¢ Day¢ Night Response Comparison

TFS- 90th Percentile Response by Station - 2011
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Figure5- District 4¢ Day¢Night Response Comparison

TFS- 90th Percentile Response by Station - 2011
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2.2.6Multiple IncidentOccurrencedy Fire Station Area

Another issue that has to be considered within the frequency of calls is the occurrence of
multiple callsthat is, how often does anothe® | £ f 2 O0O0dzNJ Ay | &adlrdAaz2yQa
responders (the fst pumper or rescue unit), is already active with another call. If this
circumstance occurs frequently 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
cowerage 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.

Table1 showsfor each fire station, the total number of cdrealls that were receiveéh the
station area the number of times a second call was received at the same date and hour, and
the percentge of ime 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 tin@n a servicavide basis the incidence of
concurent incidents is approximately 6%.

Considering the low frequency with which second incidents occur in each stationagifea
the same hour and datas another incident is taking place, there is no indication that any
stations require additional apparas to service call load.

" Please se@.2Fire ServiceData andStatistics
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Tablel - Multiple Call Occurrence in Station Area

Total Number of Core

Number of Times in 2011 Morj

%

Station Calls in 2011 (Not | Than One Call Was Received Occurrence
Medical Calls) the Same Date and Hour
111 364 14 3.859
112 642 30 4.679
113 601 30 4.999
114 1069 83 7.769
115 549 25 4.559
116 490 15 3.069
121 577 30 5.209
122 377 9 2.399
123 443 21 4.749
125 366 14 3.839
131 583 25 4.299
132 1088 78 7.179
133 578 29 5.029
134 882 67 7.609
135 582 21 3.619
141 938 71 7.579
142 1126 86 7.649
143 577 25 4.339
145 644 31 4.819
146 750 49 6.539
211 297 14 4.719
212 393 11 2.809
213 603 33 5.479
214 378 9 2.389
215 245 8 3.279
222 769 42 5.469
223 860 54 6.289
224 597 32 5.369
225 780 46 5.909
226 766 41 5.359
227 453 10 2.219
231 831 46 5.549
232 714 38 5.329
233 529 30 5.679
234 658 28 4.269
235 541 23 4.259
241 347 12 3.469
242 505 26 5.159
243 515 19 3.699
244 787 47 5.979
245 508 18 3.549
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Station

Total Number of Core
Calls in 2011 (Not

Number of Times in 2011 Mor|
Than One Call Was Received

%

Medical Calls) the Same Date and Hour Oceurrence
311 828 53 6.409
312 946 54 5 719
313 1202 99 8.249
314 1626 167 10.279
315 836 47 5.629
321 380 15 3.959
322 750 38 5.079
323 598 26 4.359
324 473 12 2.549
325 1479 131 8.869
326 413 15 3.639
331 896 32 3.579
332 1592 159 9.999
333 989 77 7.799
334 648 20 3.099
335 7 0 0.009
341 708 40 5.659
342 385 13 3.389
343 540 16 2.969
344 871 53 6.089
345 754 35 4.649
346 69 5 5909
411 625 22 3.529
412 486 18 3.709
413 898 52 5.799
415 569 25 4.399
421 705 37 5.259
422 335 9 2.699
423 679 36 5.309
424 223 4 1.799
425 332 5 1.519
426 1682 191 11.369
431 350 12 3.439
432 412 22 5.349
433 753 16 6119
434 272 4 1.479
435 595 22 3.709
441 909 59 6.499
442 1011 71 7.029
443 740 45 6.089
444 433 23 5.319
445 836 62 7.429
Total 55207 3209 5.819
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2.2.7Conclusions
¢2 KSfL) dza RSGSNX¥YAYS (GKS NB&a2dz2NOS NEIjdzA NBYSy i

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

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

e The outcome of all incidents by major category based upad{ Qa wSO2NR al y I
System

e 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

e All fire and medical calls to which stations responded whether within or outside the
stationcatchment area

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

The data, when broken into the details thaave been providedn the chapter exhibitsand
appendicestells us that the fire service respondsost often to medical callg over 84,000 in

2011; next, to alarmg just over 19,90Mut declining; then to pot on stove and other cooking

incidents (no fire but could become fire without intervention); and fortunately, down on the
frequency scalestrudure fires. This observation it meant to diminish the importance of fire
FAIKGSNI NBaLkRyasS (2 LRGSYGAlrt TFTANB SYSNHBSYyOA:
incidents could quickly become fire emergencies although the frequency of these might be
mitigated with strong awarenesand public education campaigns.

We found that:

e Fire service responses have remained flat or declined between 2005 and 2011. Reports
that fire responses are increasimage due to a higher incidence of medical calls, directly
due to increased EMS eventscAange 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 hoy@bout 31 hours of staff time per day, cityide)

2 ¢ Qfadeicontingency.

e TF®a& & Ul FF A yshtioi lacationgeéoGaphy 2nfendeavoring tomaintain a
consistent response time to incidents no matter the time of day accordance with
NFPA 1710To accomplish that, the same number of staff must belaki®e 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 servigeprobability risk model,
similar to police and EMS, recognizes that the probability of an incident occurrence
declines significantly during some hours, and accepts the possthiitresponse times
may be protracted for a few of those incidents. Implemiag 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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e Another opportunity is to explore a dynamic stagipgedictive modelingpre-emptive
traffic controlsapproach to the mcement of fire resources and apparatushis could
improve response times and decrease equipment requiremdaytdhelping to predict
fire response demand and deploy resources accordingly

e 1In 2011, 58% of albventsby the fire service were to medical &114% were to alarms,
and 1.4%wasto 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.

e 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 serwigde basis a second call occimsa station
area less than 6% of the time thstlaff isalready 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.

e Considering the low frequenayith 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.

2.3Demographics andrire Related Civilian Injury & Dath Statistics

The incidence of civilian injuries and death due to fire is always a concern fdZityhand
public. The intention of thissection isto determine if there is a correlatiobetween civilian
majorinjuries and deatlanddemographic informabn.

AppendixF¢ Maps IndicatingDemagraphics and Fire Related Civilian Injury & Degttovides 8 maps
as a visualeferencerelating to this discussion.

Demographic data was obtained from th@ityQa LJ ' yyAy 3 RSLI NIYSyd |
neighbourhood level to understand trend variations across the city. A neighbourhood level
aggregation was chosen because almost all rece®lIP demographic information was

detailed only at this level.

Fre related civilian injury and death datsummarized for the years 2009, 2010, and 2044s
obtainedfrom TFSand screened to exclude minor injurie$his data was geocoded to locate

the incidentsand thenresearched to observe amdemographidrends. The demographic trend
observation was performed by superimposing major injury and death statistics on the planning
RSLI NIYSyYyGQa ySAITKO 2 dzbinthayRof theSa40t6ré obdenfcind Mairt G A 2 y @
respective assessment are presented below.

2011 Population per Neighbourhood

Map 1(AppendixF¢ Maps IndicatingDemayraphics and Fire Related Civilian Injury & Depghows
the location of major injuries and death contrasted with neighbourhood level population for
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2011 across thecity. Observation doesiot show any significant relationship between the
neighbourhood level population value and frequency of majguries and fatalitieslue to fire

2011 Population Density per Neighbourhood

Map 2(AppendixF¢ Maps IndicatingDemayraphics and Fire Related Civilian Injury & Depghows
major injuries and death locatiafor 2009 ¢ 2011 compared t02011population densityby
neighbourhood The population density was obtained by dividing the 2011 populatiothby
physical area of each neighbourhodsi&ring a few neighbourhoodghe exhibit demonstrates
a general trend of higher frequency of major civilian injuries and death where neighdods
are more densely populated. It can be inferred thla¢re may bea 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(AppendixF ¢ Maps IndicatingDemayraphics and Fire Related Civilian Injury & Depth

present the population and population density respectively fgniors (aged 65t+) per
neighbourhood(2009¢ 2011) Similar toMap 1, the major injuries and death phenomenon do

not demonstrate any visible relationship with the senior populatidiap 4, the senior

population relationship with major injuries and deatimdicates the possibility ok higher

frequency of major civilian injuries and death where neighbourhoods fehigher density of

senior population. The trend is largely similar to the overall population density relationship with

major injuries and death lmserved inMap 2. If any relationship exists, it may be more
attributable to population density than senis® LJ2 LJdZA | GA2y® Ly |ye& S@
available, the relationship cannot be determined.

2006 Average Household Earnings per Neighbourhood

Map 5 (Appendix F ¢ Maps Indicating Demayraphics and Fire Related Civilian Injury & Depth
presentsa 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 wee 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 2U@&.occurrence of major
injuries and death for civiliangppearsto be more prevalent in lower earningeighbourhoods

and the lowest earning neighbourhoods seem to demonstrateigher occurrence of such
major injuries and death. In fact, most of the major injuries and death are observed to have
happened in neighbourhoods witlower household earnings thrathe 2006 Toronto average
($80,343) or geographically close to those neighbourhoods. One could theorize this
phenomenon by observing that people living in those neighbourhaody be less likely to
have disposable income fdire safetyor to undertakefire riskrelated residentialrepairs On

the other hand, there are othemodestincome neighbourhoodsvith a low incidence of
injuriesor deaths. Nevertheless, lowencome areas combined with higher densstyggest the
need for targeted public awarenesr 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 glgssébletrend
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 insingle family and senrdetached houses,
ii.  2intownhouses/row houses, and
li. 14 in multiunit residential apartments including higtses.

The emaining two firerelated deatls occurred in a commercial building and an
institutional building.

2. A breakdown of the age of the buildingss determined and we found
i.  Only lout of all 39 propertiesvasbuilt as receniy as 2003.
ii. 35were builtn or befae 1972.

ii. 1 out of 39 data has no record of year built. However, the adjacent properties
were builtin 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 lniildings between 3 and 6 storeys.

Maps 6, 7, and 8AppendixF ¢ Maps IndicatingDemagraphics 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 (2002011)

1.0f the 63 civilian major injury (not fatal) incidents, 1 involved a truck on a roadway. Out of the
remaining 62 incident§2 occurred in living quarters
i.  22insingle familgnd semidetached houses,
ii. 4 intownhouses/row housesnd
iii. 24 in multtunit residential aprtments including highises).

The nonresidential major injuries occurred in Commercial (3), Industrial (2), lasttutional (5)
locations.

2. A breakdown of the age of the buildingglicates that
i. 9 properties out of 63 dmot 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 trajsthem
seem well established buildings built some considerable time ago.
ii. 49 out of 53 propertiesvith documented age were builbior prior to 1973.
ii. 16 out of 63 major injuries occurred in high rise buildings 7 storeys and higher. Another
10 maja injuries occurred in buildirgbetween 3 and 6 storeys.

Given this, we assert that meighbourhood analysidy the fire servicgin partnership with
C2NRPYyG2Qa LI FYyYyAy3d RSLINIYSYyd FyR &a20Alf
prevention and educatioprograms in more vulnerable areas
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2.3.2Conclusions

Whilethis is a preliminary investigatipthere are indicators of a possible relationship between
demographic markerand the occurrence ofivilian major injury and deathTherefore, bsed

onthe AYyFT2NXIGA2Y 3FFGIKSNBR gAGK GKS O22LISNIiA2Y
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 200%; 2011, fire deaths have been more prevalent in buildings constructed over
40 years ago and the majority (all except 2), have occurred in residences. Toventf those
were in single family or sendetached, 14 in low or high rise gielential apartments, and 2 in
town houses or row houses.

The availability of similar datan the future,would enableTFSto target vulnerable areas for

the purpose of increased awareness, education, and prevention and possibly reduce the
incidence of fie and the associated risk of civilian injury and death. Althouigisalready
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. Howevéaif-Svould require a much larger cadre of fire
prevention and education officials agell as business analysts to analyze statistics and assist
with determining the most effective use of targeted preventichniques

2.4Fire ServiceStaffand Apparatus Requirements

An important part of tisprojectwas to determine thdire and EMS resource leveksquired to

protect the cityand meet service demand projected through to the year 20R2is section

I RRNBaasSa (GKS FANB aSNWAOSQa adrFF FyR F LILI NI
The National Fire Protection Associatipiarget for the arrival of the first apparatus at a fire
suppression incident is 240 seconds travel time or less (4 minutes). This is also theadanget f
iNTFa Hnnt CANB alddSNItflyod

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 seds or less travel time for the deployment of an initial full
alarm assignment at a fire suppression incident

Structural Fire Fighting is defined Hseactivities 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 definedTde activities involved in controlliagnd

extinguighing fires.

If the City of Toronto supportthe 240 secondbjectivethen 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 depment of staff and apparatus.
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The resource requirement established by tHé-Sto a reported residential fire requires
response by

e 2 pumpers

e An aerial unit

e An X unit &n X apparatus is a truck of any kind that ensures the response delivers at
least 16 firefighters to an incident within 8 minuje$n some cases additional units are
sent if one of the initial response apparatus short staffed due to illness or other
absene.

e A Rescue ora Squad

e A District Chief and Fire Incident Technician (FIT)

A response to a residential fire requires the trucks and accompanying staff shdwxihiioit2.

Exhibit2 - Apparatus Required for an Initial Response to a Residential Fire
Within 4 Minutes Within 8 Minutes

FO0 | E00d | ded [qene| 90 | 0

!

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 PP 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 higheselential fire
downtown would require, for initial response:

e 2pumpers

e An aerial unit

¢ Another unit (X unit)

e A Rescue unit or a Squad

e A District Chief

A response to a highrise residential firequiresthe trucksand accompanying stafhown in
Exhibit3.

Exhibit3 - Apparatus Required for an Initial Response to a Highrise Residential Fire
Within 4 Minutes Within 8 Minutes

Hee | H4¢ %"&‘* ooidBeedii)

!

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 FireHighrise Residential P P A X R/S D

If the reported fire was at a highrise residential buildidgwntown the response would be as
shown inExhibit4.

Exhibit4 - Apparatus Required for an Initial Response to a HighiRessidential FirdDowntown
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 FireHighrise ResidentialDowntown P P A R/S tbr X)D

The different apparatusequirementsand scenarios shown iExhibit2, Exhibit3, and Exhibit4
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

2.4.1Determining Resource Requirements to Meet Demand

A significant effort was put into determining the resousceequired for TFSto meet the
objectives stated in NFPA 4.1.2.1 &8 those in the 200Fire Master Plan.

Fire stationsin Toronto are situated, to the extent possible, in such a way that apparatus
located at those stations can achieve the travel time stipulated by NERA.1 (3) since fire
apparatus most often respond from a station based environment. HeneTF® NI 02 NR a
indicate it has not been able to meet a 240 second target 90% of the time.

Theprocesswe undertook was designed to determine the resources required to actachoair
minute travel timeobjective.

Background

The response analysis was daih SG SR dzZA Ay 3 9{ wL Q& Enviabnehtdl Y I LIL]
Systems Research Institu(ESRIf & (G KS ¢2NI RQa f SFRAYy3I RS@St 2LJ
systems. The company indicates it has installed base of more than one million users in more

than 350,000organizations, including most US federal agencies and national mapping agencies,

all 50 US state health departments, transportation agencies, forestry companies, utilities, state

and local governmnt, schools and universitiespn-government organizationsand commercial
businessesilts products arealsoused by the City of TorontdArcGIS isnappingsoftware that

enables manipulation of shapefiles and geodatabases. It is widely used for many functions
including transportation and response analysis.
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We wai G2 GKIyYy]l ¢2NRyG2Qa {20Alf 5S@St2LSyiz
providing thelatest, available, Toronto street network dataset for the purpose of completing

this analysis Alsq all available TFS response locations were geocoded by SDEAste

accuracy of incident locatifn

A Basic Explanation ohe Analysis Method
The analysis consists of two components:
1. TheMapping Component

Mapping software (ESRI ArcGIS 1Wap used to plothe 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 formingaygon The polygon theoretically
defines the area that vehicle can travel in a given period ainé¢. In this case, the
objective wasto 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 forfge&®@a y H
fire stationsexcept for the seasonal statistocated at theCanadian National Exhibition
grounds and the Toronto Island.

2. TheMathematical Component

Mathematical toolswere used tancorporate 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
each4 minute polygon to ensure that full deploymenbf apparatus and staff can reach
eachsuppression incident within 480 seconds (8 minutes).

A BasiExplanation of the Apparatus Location Analysis
There are three steps to the apparatus location analysis:

e The first step is taise ArcGIS taeate polygons that represent thiheoretical area that
can be reached from a fire station within a speciffgetiod of time.In this case it was
the 4 and 8 minute targets specified bfFSand NFPA 1710

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

e The third step is to se the adjusted polygonsnd mathematical calculationo
understand where apparatus should be housed to ensure the TFS response objectives
are met.

® Not all the address information incidents would geocode. Only incidents that matched geocoding parameters were used jinstheeiad
calculation.
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The first step is to create the polyganour minuteand eight minute polygons were created
foreachTFSA G G A 2y  dza ASylBA.1 rBapping sbfiware. Nli2Ee 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 accucanyore accurately reflect traffic
impedance and other factors which could delay the response of fire apparatus. This is because
mapping softwareassumes a normal or typical travel time anthay not adequatelyconsider

traffic impedance and other factors in Toranthat canimpact 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 softhare QG dzI £ G A Y
was determined using actual calata from TFSxomputer aided dispatch informatiénSnce

responses to actual incidents usually took longer than sb&ware calculated the size of the

polygons was decreased from those originally created by the maguftgareto 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 requiremexaisidbe met.In other words, the placement

of apparatus would have to be adjusted to reflect the polyganand theoretical response
areasc that could be reached within 4 minutes.

In addition eight minute response of a fullssignment of apparatus and staflhisdetermined

using alinear programming® mathematical model (please see the endnatethis section for

an explanation of lineaprogramming). 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.

°The computer aided dispatch is used &pture the time of each stage of each incident from the time an alarm (the telephone call), is received
until apparatus returns to a station and is once again available for response.

0 inear programmings a mathematical optimization process used to fthe very best solution from among those availaliBestdepe nds

on the problem at hand; in this case, to identify the stations to house pumpers, rescues, and aerials so that the re gair@tlsype and

staff can reach a fire incide nt within specificrjpels of time, and doing so with the most efficient level of resources.

Linear Programming is a commonly applied form of constraint optimization which is used to seek out the best point of fuhi&on
respecting various constraints, such as Te®) @sponse requirements and the distances apparatus can travel.

The main elements of a constraine d 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 FunctianThis 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 e xpressions that combinevdngables to express limits on the possible solutions. For example,
at least 16 firefighters and the re quired apparatus type must arrive at an incident within 8 minutes.

®  Variable boundslt is unlikely that the variables in an optimization problem are tiggly or positively limitless. Instead the
variables usually have bounds; for example, the number of apparatus must be positive and must be integers (You canftédave hal
pumper!)
In linear programmingall of the mathematical expressions for the objeetitunction and constraints are linear. Tipeogrammingin linear
LINEANF YYAYI A& Yy FNDOKFAO dzasS 2F GKS g 2NR WLINE INF WAV VY AYE YBSUGyK LA
Y2RStaQo
From:Practical Optimization: A Gentle Intraztion; John W. Chinneck, 2001; Carleton University
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The objective of the linear prograrae to minimize the numbeof apparatus needed while at the

same time making sure two pumpers (or rescues), and one aerial can reach potential fires
GAOGKAY SAIKG YAYydziSaed hdKSNI FLILI NF Gdza 6 RS&A 3y
incidents so that the first response togiglential 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.

2.4.2Caveats and\ssumptions

e Other staffedfire suppression apparatus (e.g. air light, hazienad others which are
referred to asSpecialized Apparatus Section 3.3.10.3 of NFPA 1Y&@enot included in
the scope of this analysis and may be a necessary componaseaond alarm response.

e NoR2dzaGYSyilia KIFI@OS 0SSy a4dzZA3SaGSR (2 ¢2NRy(i2C
hazmat, high rise, or other specialized apparatus.

e Itis assumed the pumper currently on the island will continue to be housed there.

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

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

e Like every otheanalysis of this kind the assumption is that all staff and apparatus are
available and in stationd KA OK AayQu. fglea UKS OFas
The variance between what our analysis indicades the required resource levels to achieve

the response metrics to a suppression incident in Toronto, as descalbewk, andlF$EXxisting
resources requires some caution in its interpretation.

Our analysis indicates that the number of resources required to
e accomplish a 4 minute initial response to a fire suppression incident;
o followed by an 8 minute response for the deployment of a full alarm assignment;

e applied on a Torontavide basiswould be 106 apparatus in total compared - a
existing total of 128

The distribution of these resources, by type, is showhahle2, below.

Table2 - Comparison of Current Apparatus Configuration and Proposed Configuration

Apparatus . Air HazMat High Total
Row Type Pumpers| Rescue| Aerials| Squads Light Unit Rise Unit| Apparatus
p | Gument 58 28 | 30 5 4 2 1 128
Configuration
Analyzed
o | Configuration ), 22 5 4 2 1 106
(Pumpers &
Rescues)
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Commandunits 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 Zable2) and thecurrent staffing
configuration (Rowl) is not as pronounced as it first appears. Some factors have to be
considered:

e We noted inthe sction 2.2 Fire ServiceData andStatisticE G KIF G ¢2NRyYy (2 Q
apparatus includes aontingency for vacancies and paid absences whicldcbe 2 to
3.5 apparatus a day.

e The current resource coigfurationincludes 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 traininglraining is a crucial factor in firefight€xs
maintaining corpetence for the many varied tasks they have to perfotfawever,
these apparatus carguickly be deployed back to front lineesvice if call volume
warrants

e The Pomax analysis assumes 106 pumpers and rescue trucks are required to ensure fire
response to tk city within mandated parameterslowever, this estimation does not
account for the 2.5 to 3 apparatus per day vacant due to paid absences or other
reasons. It also doesot make allowances for training requirements which currently
utilize 12.5% of the gparatus and front line staff. That equates to another (106 x 12.5%)
=13 apparatus

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

e There is“a difference of 6 apparatus betweearrent nominal staffing of 128 and
t 2YFEQ& OFf Odzf F ISR NBIdZANBYSYld 2F MHHO

2.4.3A Reevaluation of the TFSResource Analysis

Recognizing that any suggestion tlzathange irfire resource requirements in Toronwill be
closely examinedparticularly one that suggests that the fire service can accomplish its existing
response requirements with fewer resourcewie undertook a secondanalysisbased on
geography, response time, and existing station locations. This assessmasntiesigned to
determineif there are anyfire 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 belag/g 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, andeféiréhMaster 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 purpo3éss method is commonly used
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for fire and EMS station location analysis asfwell & RSUOSNXYAYy Ay 3 Lkt AOS
used for transportation analysis.

This approacttreated a Geographic Information Systems (GIS) based simulation model using
ArcMAP 18" and its network analyst extension. The model plots and analyzes the rsspon
time contours for the existing stations in Toronto.

The determination and calibration of response time contours is a-ftep process:

1.

2
3.
4

Geocoding the fire calls onto the network,
Assigning speed and travel time to the network links,
Generatingresponse time contours (4 minute, and 8 minute) for each station, and

Gomparing of the number of geocoded calls included in the response contour to the
pattern of the total call dataset.

The final three steps angart of an iterative frameworkEach stes briefly described below.

Figure6 - Response time model calibration flow chart

; Geocode Calls ;

Assign speedravel time,
road restrictionsand
intersectiondelays tothe
road network

y

Generate response time
contours

Ce D I

Compare contours

Threshold
met?

" ArcMap is one of several applications integrated into ArcGIS for Desktop and is used to view, edit and query geospatial ciatte maps.
This fourstep process is a standard method in traffic and response analysis.
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Step I Geocode Call Datq 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 mafaymation so that the call

origin data can be correctly located in the model. Assigning these call data to the mapping is
referred to aggeocoding

This step also includes cleaning of the data, to remove major anomalies, such as partial data
entries, ¢reet 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
aFYS0Od ¢KAa adSLl g1 a ewlbiimént) Bikincd and Adashi®ionl 2 Qa  {
Unit.

A 7580 percent accuracy threshold is generally accepted in the industry to account for
inaccurate address entries during data creation and transfer. Alsoesponses that were

reported to be over 15 minutes were discarded.

The above matabd calls were stratified based on the associated fire station and a response
time of 4 minutes or less, and 8 minute or less.

Step 2 Speed, Travel Time, Road Restrictions, Intersection Delays Assignment to the Road
Network

a. An initial speed and travel timeere assigned to each link on the network based on
posted speeds. Travel restrictions including @vey prohibitions were also imposed as
posted. Tlh 61 & AYyAGALFE @& CodaLbeSelopnientFingnce &2 N2 Y ( 2
Administration Division.

b. Fire apparais travel times were further modified to reflect time lost for turning
movements at intersections, intersection congestion delays etc.. Somemayetravel
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 onevay violations were allowed for major arterials, expressways, and
ramps. Any travel restrictions on trails were taken into account.

Step 3 Generate 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. Fa 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 rurit 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 factdrsgenerate the response contours.

Step 4 Comparison 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 imeursnt
was compared to the extent of the distribution of tHed minute calls for the respective
stations. This was also repeated for 8.0 minute calls.

b. The intersection turning movement delay values were fimeed so that the resulting
contours reflected tk observed values well, both forminute and 8minute 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 vere 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
varianceswere reduced as much gsossible, or in other words the ArcMap generated
contour was best reflecting the observed (réiéd 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
percentagematch for 4minute contours was between 73 and 85%, and the match for
8-minute cantours was between 82 and 91%. This is considered an acceptable to very
good match byransportationindustry standards.

d. A 75 percent threshold is generally used for attaining calibration because some calls in
the dataset have human error in the data geaton point, and to also account for
outliers in the dataset. Outliers are incident records that appear to have: (1) incorectly
entered address ranges, (2) trip start and end times that indicate incorrect travel time
from the fire hall, or (3) other anonfi@s. 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 Fiep<sStations:
4-Minute CoveragandFire Staibns: 8Minute Coverage

Coverage Overlap Analysis

In the course of our coverage area contours analygesnotedthat fire stations in the city are
generally located so as to provide a quick response to,cadgecially in the critical first 4
minutes. Nevertheless, it was observed that a few of the stations demonstrated significant
overlap ofa 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 d@dequa
coverage within the first4ninutes. These are statiord2, 325, 332, 343, and 424n Analysis

was conducted to determine the loss ofdinute coverage if these were removelah an ideal
scenariq there should be no reduction in coverage by removingtaion if that station
coverage area was completely overlapped by other station areas. Each scenario was analyzed
for 4, and 8minute travel time contours, first with all fire stations unchanged and, second with
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the absence of the stations mentioned. Tlw®verage comparisons were based on two
parameters: geographic area; and building address points. Note that according tGAtlied Q &
available maps and statistics, the geographic area of Toronto is 641.45 sq. km., and there are
516,000 address points in th@ity. Numerical coverage comparisons are presentetiainle3,

below.

Table3 - Contour coverage for Toronto with and fiihout Fire Stations 312, 325, 332, 343 and 424

. . Without Stations 312, 325,
Contours All Fire Stations Intact 332,343 and 424 Coverage Change
(1) ) (@)
Geographic | Address Geographic Address | Geographic| Address
Coverage (%) Coverage (A4 Coverage (%] Coverage (%4 Coverage (% Coverage (%
4-minute 78.94 90.35 7891 90.25 0.03 0.10
8-minute 9321 99.00 93.2] 99.00 0.00 0.00

As can be seen fromable3, the 4minute coverage change by removing the five fire stations is
about 0.03% geography, and 0.10% address points (0.14 sqg. km., and 544 address points
respectively). With 8ninute coveragecontours, 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 witHittle loss in 4min response time limit.

Table 3 indicates that change in total geographic coverage, based on the fire station
adjustments suggestedbove, is a reduction of 0.03% in 4 minute coverage. Translated to
address points, 0.10% (0.14 sqg. km., and 544 address points respectively), would fall outside the
4 minute travel time area. With-inute 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 witte loss in 4minute
response time limit.

al LJA& ¢ FyR T AcyldRlatédit mitute &l Rhiyfufearaval time areas. Map 8 is
offered as an example and demonstrates concurrent station coverage more clearly than can be
observed in Maps 6 and

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 minimalobss
address or geographic coverage even if stati®t®, 325, 332, 343, and 42v¢ere not in place.
However, except for 343,these stations currently achieve a lower than 4 minute” 90
percentile. Spedifically, in 2011, the "d@ercentile response to the arsacovered by these
stations were:
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Table4 -2011 90th Percentile Response Times for Stations 312, 325, 332, 343, and 424

Station | 90" Percentile Response Time in 2011 in Minutes and seco
312 3:15
325 3:22
332 3:36
343 4:22
424 3:16

e Other than station 424 at 426 Runnymede Road, the other stations are in the downtown
core where therasa proliferation of high rise buildings

e Station 343 already has at?)(p)ercentile which exceeds the 4 minute target therefore
we would be cautious about any further suggestion that it should become redundant.

e Travel time in the 312, 325 and 332 catchment areas would increase by 24 seconds to 45
seconds at the 90 percentile (althoughthey would still achieve the 4 minute travel
time target).

e The additional travel time from other stations would increase the Initiating
Action/Intervention Time in these highse areas (NFPA 3.3.53.3 defih@$iating

Action/Intervention Timeas he 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 omaligned
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

e (OFive front line emergegcresponse 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 vehicdde which may keep more trucks in service on a daily Basis.

e (The vehicles proposed for deletion incldde:

Table5 - TableExcerpt from TFSBriefing 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. | 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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e OFour 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 recommenttedugh 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.

2.4.40bservations

The two GIS analyses we conducted using ArcGIS indicates that there is an opportunity for
rationalization of resources withihF$ and there are several options to the rationalization. One
of the options for apparatus reduction is the one stated in BrigfNote #17.

Although ouranalysis doesot highlight the particular stations discussed in Briefing Note @17
except for Station 424; they do support the intent of the NoteHowever, realignment of
apparatus does not have to specifically follow our firgdinsince each step taken to gain
efficiency has a secondary effect on other possible efficiencies. The spedistrrbution of
stations and apparatus should be left to the operational expertise of the Fire Chief and City of
Toronto administrationNeveatheless, 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.

Gontinued analysis could refine resource distribution even further and may discover other
configurations of stions and equipment thatvould achieve an acceptable level of efficiency.
However, evidence indicates thtite bestopportunity for change and future reconfiguration of
apparatussin conjunction with increased fire prevention and public educaiihatives.

The ability to determine the most efficient and effective distribution of resources requires an

I OOS LIl 6fS &AdzLIIR2 NI A0 NHZOGdZNBE® ¢KA& AyOf dzRSa
of the 2007¢ 2011 Fire Master Plan recommendaimas 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 puddlocators, 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 logiimplemented 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 tthe provision of fireservices and a shift in the manner of conductingsiness; that

Is, an equal emphasis on public education and fire prevendealt are always controversial.
Therefore, it would be reasonable for thei§ to strongly consider public discussion and
consultation as part ofuture change process.

2.4.5Recommendations

e Continue to implement Business Intelligence reporting softwar@k%as a means to
enhance the availability and depth of statistical and response informatiBnhance
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business analysis capability iiFSto maximize the use and capacity tife Business
Intelligence software.

e Continue to move forward with thelosure of station 424 at 426 Runnymede Road and
consider other apparatus rationalization

2.5Fire Service Risk and Mitigation

¢tKAa asSolazy SElFYAySa (dtfn the had BebdifourdFin otheh & | Q
jurisdictions, to mitigate risk
2.5.1Fire SubRisk Overview

Typically an Operational Review ofetmagnitude presented in this reporshould include a
Comprehensive Fire Risk Assessment (CFRA) or analysis in ogilentdy and substantiate
the final recommendationsUnfortunately, the time and complexity of this task did not allow
for a CFRA to be undertakelmstead, we performed a Fire S#bsk Overview which can be
found in AppendixG ¢ Riskg High Level Overvievand we suggest Toronto should be awatieat
any rationalization of resourcedeyond those alreadyecommended in this reportwithout
considerationof a comprehensive reviewmight result in decisions being made that have
unintentional consequences for thaty.

A comprehensive review shouleshclude a comparison of data from past and current Fire
Underwriter Survey (FUS) reports. These reports ireclaideview 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 systems30%
2. Firedepartment administration and operations30%
3. Fire service communicatiord 0%
4. Fire safety control including building and fire prevention codes and their
5. enforcement.- 20%

These functions are measured against recognized standards of fire protectieringirance

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 migipal tax and insurance premium

costs for fire. Insurance costs can be impacted by the factors considered in a FUS Ireport.

2002 FUS conducted a survey and prepared a report for the City of Toronto indicati@gthe

had retained its Commercial Clds=tion of 3 pending a revievin the staff report to Council,

it was pointed out that Toronto retained its Commercial Classification assisted by the hinng of

Yy FTRRAGAZ2YLFE pp TFANBTACAYRvauls NividestReAn@das [AFTR® Y 2 y & G N
mEAYGFEAY GKS FLILIINELINR I GS Ths Orisidrwriers found tNeSityQla LILIF NJ-
fre SSNIDAOS&E i GKIFIG GAYS G2 0S a3SySNIrtfe dzyRS
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GSKAOEfS aidlFTFAY3I | YR AAFUS AivéRaNIetentlii bedndzvdiplgtedli  F dzy
for the City and a discussion of that impact has already been held with City Coiihel.
previous survey (2002) was unavailable toraxfor review.

It should be emphasized that this risk overview looks at the fire risk isslyeand does not
include many other response activities provided by TFS.

2.5.20bservations and Conclusiof®m the Risk Overview

TheCityshould consider the following actign

1) Conducting a@mprehensive Fire Risk Analysis for the purpose of estabtjdhi 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) Establisiing annual Fire Code Compliance inspections of high risk occupanciés 3y
personnel.

3) Adoptingan aggressive enforcement policy for all Fire Code violations that impact upon
the immediate life safety of the occupants of a building.

4) Establising a policy andmethod for reimbursement of every inspection required as a
result of noncompliance with the Ontario Fire Code.

5) Piloting the concept of specialty teams for complex occupancies and develbpuse
expertise to assist inspectors with the application of Eiee Code in these occupancies.

6) Aggressively purdgaog 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 irdihg a training
program on pertinent areas of the Ontario Fire Code.

8) Establishing a Fire Investigation team whiclkould conduct irdepth investigations of
ALISOATFAO TANB AYyOARSyGa G2 RSGSNX¥YAYS Ol dza s
so that gpropriate proactive programs can be tailored to the needs identified by the
investigations.

2.5.3Refocusing on Prevention and Inspection

We noted earlier that when evaluatingan acceptable level of resourceand 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 shooldtake
place in isolationA robust approach to data capture, analysis, fire prevention, public education,
and working with otheCityagencies will be required in concert with other efficiencies.

The United Kingdom embarked on a journey, more than Hyyago, to become more efficient
in many areas of public service, including fire services. Cities ittited Kingdom focused
their efforts on prevention and education during a period of budget reductod there are

lessons for the City of Toronto the processused to accomplish efficiencie®/e have heard a
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number of comments that there is a different social fabric in the United Kingdom, building
construction and legislation is different, firefighting techniques are differeartd those
differencescause challenges when trying to apply them to Canadali$t#enedthe concerns

and comments that were expressduit applying the processused to accomplish change and
efficiency in the UK is easily transferrable to Canada.

We also understand thatntuitively, one would expect that reduced fire response would result
in an increased death rate from fire however, thaasnot the casein the UK The downward
trend in fire deathsas seen irChart6 - United Kingdom Fire Deaths 2002/2010/11even while
there werereductions in fire staff level$ias been attributed to increased Home Safety Checks
as well as other prevention initiatives and the usfesoftware such as Phoenix and PinPSint
which helps to determine fluid staffing and apparatus configurations based on hour of the day.

Chart7 - Accidental Dwelling Fires and Home Fire Risdesmentdemonstrates the decline in
dwelling fires inthe GreaterManchesterarea of the United Kingdonm relation to an increase
in home fire risk inspectionst ¢he same timeasstaffing and resaorce efficiencies were being
put into place (please se€hart8 - United Kingdom Cumulative Staff ReductionSimilar
results have been achieved assthe United Kingdom.

Please also se&xhibit5 - London Financial TimesUnited Kingdom Fire Services' Overhaul
from the London Financial Times.

lf GK2dzZAK ¢2NRy (2 AayQd FIFIOAYy3a YIFIaairgdsS odzR3IS
that were the catalyst for finding new ways of conducting businasthe fire services of the

United Kingdom, refocusing efforts on fire prevention and inspection, the utilization of off the

shelf software such as

E3 Microsoft Excel - Mets data - FF Numbers Fires Injuries etc

PhoenIX and PInPOInt, an ] gle gt View Insert Fomat Jook Chat  Window Help B

a greater involvement with = =% S0 . nm o0 ¢ e

other City departments — W=
. Fire Deaths 2002/03 - 2010/11

could eventuallyresult in

the City experiencingcost

savingsas was seen in the

United Kingdom.

—+— Greater Manchester

Additional information | s

about the United Kingdom| 2 e s Wear
Fire Service, particularly

the Cityof Manchester can| N

s, - /\ London
be found inAppendixK ¢ ot BN S
Case Study: United Kingdom ~
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Chart 6 - United Kingdom Fire _ _ _ _ _ i
DeathS 2002/3_ 2010/11 £} o - e %o+ E32Mcosoite.. -4 WindowsE... - [ [ MaosoftPowe... [ gl witten minste.. &0 5 @=L 1358

¥ Phoenix and PinPoint are software programs produced by Active Informatics. Similar programs are available from othe rcanftpanies.
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Chart7 - Accidental Dwelling Fires and Home Fire Risk Ass&ht
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Exhibit5 - London Financial TimedJnited Kingdom Fire Services Overhaul
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