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

Page |17



Service Efficiency Revi@iloronto Fire Services & Toronto EMS

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
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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.

Page 44



Service Efficiency Revieworonto Fire Services & Toronto EMS

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

Page |55



Service Efficiency Revieiroronto Fire Services & Toronto EMS

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
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¥ 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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Battling budget cuts How

Manchester and London
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Exhibit5 - London Financial TimedJnited Kingdom Fire Services Overhaul

are faring

7 mins

Manchester fire brigade’s
target for reaching fires
where lives and property
are at risk

6 mins

Savings made by
Manchester over the past
three years

£48m
Sum London fire brigade
has to cut over the next
two years

30%

Reduction in number of
incidents in Manchester
that involve fire engines

Number of fire engines that
London

Fire crews tackle a London
blaze during 2011 riots  Rex

Fire service overhaul puts heat on public sector

Manchester

Radical reforms are
seen as a model of
how costs can be
cut while cover is
maintained, says
Sarah Neville

When the alarm sounds in
Sale fire station in Greater
Manchester, the well-drilled
men of blue watch shrug on
their protective gear and
climb aboard the waiting
engine in 30 seconds flat.

The smooth efficiency of
the “turnout” has changed
little for decades, even if
the pole down which fire-
fighters once slid is pre-
served only for show and
the bell that tolled from the
town hall in an emergency
is relegated to a glass case
at the station entrance.

But the evident respect
for tradition obscures the
astonishing changes in the
service of the past decade.

By 2015 Greater Manches-
ter fire and rescue service
will since the millennium.
have shed almost one in
three frontline staff. It has
done this through radically
altering its focus from fight-

ing fires to preventing
them.
Alongside these opera-

tional changes it has devel-
oped a sophisticated data-
base to measure relative
danger and, in turn, to tar-
get dwindling resources -
removing one engine from
leafy Sale, for example,
after identifying the com-
munity as “low risk”.

In marked contrast to
the NHS - which is moving
only slowly towards a
“24/7" service where con-
sultants will take their turn
on night ‘shifts -~ Manches-
ter's fire service began over-
hauling its rigid shift pat-
terns in 2006, recognising

that some areas needed
more staff at night while
others saw demand peak
during the day.

If a service once seen as a
redoubt of ossified practices
can embrace much-needed
change, so can any public
service, argues Andrew Hal-
denby, head of the pro-mar-
ket think tank Reform.

“Some of the leading edge
reforms to fire services
should influence other pub-
lic services, in particular
changes to the workforce
and efforts to match
resources to risks,” he says.

An intensifying row over
fire station closures in Lon-
don, where data obtained
by the FT reveals varying
response times, has under-
lined the difficulties of cut-
ting back services under
the cosh of austerity.

Steve McGuirk, Greater
Manchester’s chief fire
officer, acknowledges the
service had the advantage
of beginning transformation
in buoyant economic times.

Following a wrenching
national strike more than a
decade ago, a pay settle-
ment meant big savings had

to be found. At the same
time political and social
changes - from the rise of
terrorism to the fall of chip
pans - created powerful
external drivers for change.

There is “no quick fix” for
slimming the public sector
without damaging the serv-
ice the public receives, he
warns. His advice is to “do
all the ‘low hanging fruit’
stuff...and use that time
while you're making [those]
savings to think very, very
deeply about the long-term
implications of the cuts that
you’re making.”

Tory boroughs join backlash against plan that would close 18 fire stations

Boris Johnson has come
under pressure from two
Tory London councils over a
planned £48m budget cut
that would close 12 fire
stations, write James
Pickford and Martin Stabe.
Kensington and Chelsea
joined Westminster this

intensifies, the Financial
Times today publishes data,
obtained from the London
Fire Brigade through a
Freedom of Information
request, that show response
times are shorter in central
London than in outer

boroughs, where stations will
be largely untouched.

The LFB said the closures
would not leng

justification for closing these
fire stations seems to be
that fires are rarer in

times. Fire crews aim to
arrive at an incident within
six minutes, with a second
engine targeted to arrive
within eight minutes.

must and will be about
improving London's fire
service.” The mayor has said
he will force a consuitati

modern buildings - but
75 per cent of Westminster
is a conservation area.”

The Fifth London Safety
Plan, produced by Ron
Dobson, LFB commissioner,
and backed by the mayor,
will see 520 jobs, 12 stations
and 18 fire engines axed.

Labour members on the

into the cuts, after they
were rejected by the London
Fire and Emergency Planning
Authority.

Philippa Roe, Westminster
council leader, said: “The

London A ty will today
call for Mr Johnson to
freeze his share of council
tax rather than cut it by

1.2 per cent as planned, and
use the money to keep

\ stations open.

Steve Forster, who man-
ages the Salford fire station,
represents demand manage-
ment in action. An evange-
list for data collection, he
shows a bar chart with one
line soaring over the rest
kitchen fires. This intelli-
gence allowed him to zoom
in on a trouble spot - a
tower block housing stu-
dents with a marked pro-
pensity to burn the dinner.

Rather than resign him-
self to a rash of resource-
sapping call-outs, he sent
some of his officers in to
give the youngsters lessons
in how to cook safely.

Yet for all the massive
strides Manchester and
other fire services have
made, it faces the same
imperative as the rest of the
public sector to make still
more - a prospect that fills
Mr McGuirk with alarm.

“We are at a tipping
point,” he warns. “We have
taken huge resources out of
the system and, up to a
point, we've been able to
manage that by reducing
demand. But you can’t
carry on forever.”

INTERACTIVE MAP
How fast is the London Fire
Brigade? The most detailed
ever map of response times

www.ft.com/firemap
§

—
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2.5.4Prevention/Education/Investigation/Enforcement

C2NRYy(U2Qa CANB tNBGSYilAz2y 2LISNIiGA2ya YSSiO (K¢
and Prevention Aawith respect to:

e asimplified risk assessment

e asmoke alarm program

e distribution of fire safetyeducation materials
e inspections upon complaint or request

However, it is unlikely that theymeet the needs of the community related to the City of
C2NRYyG2Qa odzAif RAY 3 & 2 Bie Inspdetoysi dode &nforcghient, RS Y 2 3 NJ
investigationand public education are key components to decreasing fire oenggas well as

the resultingimpact upon people and property.

Inspection and enforcement have been lesignding issues throughout Ontario. As far back as
December of 1983, the Honourablaslice John Webber issued a Report of the Public Inquiry
into Fire Safety in Highrise Buildings. Justice Webber was appointed by-l&i@euncil to
conduct the inquiry in the aftermath of a number of serious fires in highrise buildings, the bulk
of whichwere in TorontoAmong the recommendations were:
GHODY LYONBFaAaSR FdzyRAy3 akKz2dd R 06S LINRPOARSR
. dZAf RAY3 / 2RS YR hydFNA2 CANB /2RSS AyaLlSOi;
GHDMM ¢KS hydl NARZ2 CANEBnfofcatRrfl thd ¢odrtdzAhéuldo S Y 2 NB
impose substantially increased penalties for breaches of the Ontario Fire Code, and
dzLI2y O2y @A OQOGA2yaA F2NJ/NAYAYLE [/ 2RS 2FFSyO0Sa
C2NR2y(i2Qa aGySSRaé¢ FI NJ 2 dzirdaiedd fice grefrehtioNdsti@itedzND S &
There is a need for TFS to become more proactive with inspection and public education
programs. Additionally, a more aggressive code enforcement policy and level of action is
needed as a critical component of ensuricgmpliance with the Ontario Fire Code. Time should
be spent preparing a consistent approach to the sentencing aspect of legal proceedings to
maximize the fines assessed, particularly in violations having an impact on immediate life
safety.

Fire operations(suppression) personnel should be engaged in more fire prevention related
activities as part of their regular dutieAnd suppression crewshould be trained to a level of
understanding in the application of the Ontario Fire Code to allow them to catatleast a
basiclevel of inspection, particularly where there is a mixed commercial/residential use of a
building. These crews should also be trained to a level of understanding relatBidet@ode
requirements for immediate life safety issues, highésk residential occupancies such as
highrise apartments and condos, retirement homes, etc., to the point that they can coordinate
inspection and follow up requirements with fire prevention officers.
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Effective prevention and public education begins wktiowing what the fire problem is in the
community. Knowing the fire problem requires the investigation and determination of the
cause of fires. There should be an effort to investigate every residential fire to determine origin
and cause. Where investigatis uncover Ontario Fire Code violations there should be a policy
for prosecution. Where investigations indicate the possibility of criminal liability, investigators
should be working closely with the police with a view to prosecuytimm example;criminal
negligence in fatalities where there was no working smoke alarm.

The Fire Prevention and Public Education Division has propogdédsedin, cyclicalbuilding
inspection programbased upon riskl'hat proposals set outin Table6 - Proposed Risk Based
Inspection ChartOur notes gleaned from interviews with the Fiilerevention and Public
Education Divisiofollow that table.Bdzii ¢ S R 2 yh@iinpleinéntafiof@i® adequately
aggressiveAdditionally,the waythe processs laid outdoes not provide the flexibility required
to be responsive tahe neededmix of inspection and education staff at any time of the
program impémentationprocess.

Table6 - Proposed Risk Based Inspection Chart

Total # of Hours per Tetil] T Frequency | Total Inspection | Total Person Year
Occupancy Occupandies (4 Inspection #xH=T) F) Days ( (TPY)
(H) (1 = annual) TxFI7 TD/168

Assembly - General 5,597 1 5597 1 799.6 4.8
Assembly > 150 737 2 1474 1 210.6 13
Assembly >300 353 35 12355 1 176.5 11
Elementary Schools 806 3 2418 1 345.4 2.1
High Schools 205 4 820 1 117.1 0.7
Daycares 900 3 2700 1 385.7 2.3
Hospitals 40 80 3200 0.5 228.6 14
Bl 30 4 120 1 17.1 0.1
B2 221 3 663 1 94.7 0.6
B3 159 25 397.5 1 56.8 0.3
Rooming Houses & Group Homes 1,718 2 3436 1 490.9 2.9
Residential High Rise 3,720 4 14880 0.5 1062.9 6.3
Residential Mid Rise 4,257 2 8514 0.5 608.1 3.6
Night Clubs 100 2 200 2 57.1 0.3
Hotel, High Rise 100 5 500 1 714 0.4
Hotel, Mid Rise 33 4 132 1 18.9 0.1
Business, Mercantile & Personal Servicgs 20,784 1 20784 0.3 890.7 53
High Hazard Industrial Occupancies 2,775 4 11100 1 1585.7 9.4
Medium Hazard Industrial Occupancies 7,919 3 23757 0.5 1696.9 10.1
Low Hazard Industrial Occupancies 964 2 1928 0.3 82.6 0.5

Full Time Insepction Staff Required 53.6
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Observationgrom interviews with the Fire Prevention and Public Education Division
1) Program Basis

a. According toTF®) axperience most fire death reports that they have reviewed
indicate that some fire code violation existed in the building where the death
occurred. More effective code enforcement should reduce these tragedies.

b. The inspection staff complement proposed ByS(Table 6) is based upon
information from many very experienced code enforcement people both in Toronto
and from the NFPA technical committaéich are writing the NFPA 1730 standard
for Fire Prevention.

c. TFS suggests that implementation of this program be piloted in one command with
15 dedicated people. We continue to believe a more aggive approach starting
with 27 additional fire preventio staff in 2@4 and a further 2n 2015 will jump
start the prevention program.

2) TFS proposes tooosolidate enforcement offices to one office in each command and
Public Eduction into one location for the ity.

a. There is an expectation that improvements in supervis@md consistency of
enforcement would be gained.

b. Itis also believed that consolidation would allow the Captain to Inspector ratio and
the District Chief to Captain ratio to be increased resulting in savings when
expanding the number of inspection staff.

c. Swaff training would be easier and there would be efficiencies in work assignment
resulting in better service to the public.

d. TFS expects cost savings as kesill acting time would be required for the officer
ranks, and there would be more efficient usefacilities, support staff, vehicles, etc.
Once again, a six month pilot in one command is suggested. Costs should be
monitored to prove these expectations.

e. Another expectation is that establishing one Public Education Centre in Toronto will
meanmore dficient use of staff time which should result in contact with far more
citizens over the year¢ KS (1 KS 2 NB Aaind ofhér igrdupsGuduidf triavBldby Q &
TFS for education. However, TFS should provide supporting evidence, from other
departments, of educed staff costs and improved educational opportunities before
LJzG GAYy3 GKA& &aeadasSy Ayidz2 LI IFTOSe® LGQa LA
several public education facilities in the city would be offset by a higher level of
awareness, greater falic safety, and eventually reduced fire costs.

f. We support any move towards greater education, prevention, and awareness but
beliefs and expectations need to be supported with a business case before money is
spent to put in place a system that may not deli on those beliefs and
expectations.
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3) Mobile/portable computing for Fire Code Enforcement inspection worTo work
properly and increase efficiengyspectors must be able to inpdatawhile performing
inspections and viewing violations. There must tham the capability to generate a
report and send it to the owner of the building in real time. This will require a
commitment to acquire and support the appropriate technology. TFS suggests a pilot
involving 10 inspectors in one command as a pilot projectassess hardware and
software.

4) Secialty teams for complicated occupancie$here are some occupancies in Toronto
that are very complicated, high risk and few in numbéris not practical to keep all
staff trained and have enough practice to maintahe knowledge in some of these
occupancy types.

5) Operational staff can be used to perform fire code enforcement inspection duitnes
certain occupancies, and expand public education activities in their station districts.

6) TFS has identified the need to ha@ePost Fire Investigation team to investigate the
cause of fires in TorontoThree of the 54 recommended fire prevention and inspection
staff would be required to initiate this program. This would assist TFS in identifying local
trends related to smalledf NS & | YR day SEFNJ YA&daSaé dzl2y ¢ KA
and education programs can be tailored. Currently only large fire and fire fatality
investigations take place. TFS suggests that a pilot project assigning 1 investigator to
each Command should bestituted in 2013. These individuals would be Fire Prevention
Officers trained as investigators who could perform fire prevention duties when not
actively involved in an investigation.

7) The Ontario Fire Code makes it thesponsibility ofo dzA £ R A y Fo c@mply SitND &
the Code Responsible ownergho are compliant with the Ontario Fire Code should be
entitled to a cyclical inspection as part of what their taxes provide. However, taxpayers
should not be burdened with having to pick up the costs for sghsat inspections
triggered by norcompliance. To that endthe City should considera policy and
authority to charge building owners for every inspection that is triggered by - non
compliance with the Ontario Fire Code.

References
OFC, FPPA, NFPA andprBfosal

Conclusions an€omments

While we agree with the spirit of the staffing enhancement propwse Table 6 the staff

numbers are inadequate to accommodadainspection and enforcement program, as well as a

public education and prevention prograt.S 206 A SNBWSR TFTNBY GKS !'yAGSR
that a strong inspection and prevention strategy is important, asttbuld be considered an
investment in the cost reduction process, if a seridele cost mitigation initiative is to be
successfulThe Divisiomas requested and justified 3¥ew staff for inspections alone whereas,

to meet both inspectiorand preventionprograms the additional complement should be closer

to 100 staff.
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As well, instead of new complement being restricted to inspection programs as sholabie

6, these complement should be a mix of inspection, enforcement, education and prevention,
and business analyst staff as required by the Fire Prevention and Public Education Division from
time to time.

The annual cost of a fire inspector is $103,430, which includes salary, benefits, and uniform
Ccosts.

e Annual costs for 54 inspectors would be (54 x $103,43856.4 million

e Annual costs for 100 public education and inspection staff would be (100 x $103;430
$10,343,000

An investment in publieducation and inspection stashould result in:

e areduced risk and incidence of fires on a per capita basis;

e areduction in false alarms (although that will also affect income due to a reduced level
of fines);

e reduad property loss;

e areduced risk of loss of life and injury to both private citizens and firefighters;

o the ability for the City to reduce suppression staff over a prolonged period of
approximately 10 years; and,

e recovery of the cost of inspection and edtica staff through other efficiencies.

We recognize the realities of a $10.3 million budget implication based on the hiring of 100
additional staff, as well as the logistics of hiring, trainipigcing staff in the field, implementing
associated technolgg and coordinating enhanced education and inspection programs. Our
expectation is that a program expansion of this magnitude would take placeseveralyears.

Our expectation is that the benefits of an increased education, prevention, and inspection
program should become apparent approximately 5 years after implementation by way of a
reduction in emergency responses within the operations and fire suppressi@iodiv TheCity

may want to evaluate the possibility of further rationalization of fire resources at that time. In
the interim, and in preparation for the expected benefits of prevention initiatives, it is
important to undertake a comprehensive risk anadysf the City in addition to engaging the
public to discuss the benefits and implications of fire service rationalization.

To achieve a substantial reduction in response costs, the focus of the fire services must change
to a human services organizatioro $pur that change botiEMSand theFire ®rvicesshould

report to the Deputy City Manager with responsibility for human and social senAcexther

high priority, afteraccomplishinghis organizational change, is to achieve a refocusing strategy
so tha fire services can take on a greater role in mitigating the effect of fire and other
emergency impacts on the citizens of Toronto by means of education and prevention.
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2.5.5Recommendations

e Implement dynamic staging and use of predictive modeling aredepmptive traffic
controls to better predict demand and more effectively deploy fire resources and
apparatus.

e Conduct a citywide comprehensive fire risk analysis to review opportunities for further
reductions and rationalization of fire response and sw@ggsion resources and
apparatus.

¢ Implement a strategy tdocus TFS resources on prevention, inspection and public
education to reduce the incidence of fires and other emergencies. The strategy should
consider increasing public education, prevention, and inspection staff at TFS by 54 FTEs
in the shorterterm with a further increase of 46 FTEs in future years.

e Develop a more integrated City approach to emergency prevention and education to
better coordinate City efforts across multiple divisions to reduce fire and other
emergencies, particularly in vulnerable comnities.

e Adopt an aggressive enforcement policy for Fire Code violations that impact upon the
immediate life safety of the occupants of a building.

e Establish a policy and method to require building and site owners to bear the cost for
follow upinspections required as a result of naompliance with the Ontario Fire Code.

e Establish annual Fire Code Compliance inspections of high risk occupancies.

e Establish a Fire Investigation team to conduet@pth investigations and determine the
cause of fie incidents in Toronto. Improve prevention programs by integrating causes
identified by fire investigations into program design.

e Train fire suppression crews dey areas of the Ontario Fire Code and utilize them to
augment incident prevention and inspgan activities.

e Pursue mobile technology solutions to improve the efficency of inspection and
enforcement of Fire Code requirements.
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3.0 Toronto Emergency Medical Services

3.1 Advanced Life Support and Advanced Care Paramedics in EMS

This section examines the level of ph®spitalmedical careghat should be provided to the City
of Toronto and the most effectivenethod of delivering that careThere are some fundamental
issueghat should be discussed as a precursor to determiningniost appropriateevel of pre
hospital medical caréor Torontoandthe method of delivery

The issues are the 1) utilizationmimary and advanced care paramed&¥ the care they can
provideand?2) the delivery model which includes firefighters.

Inthis section, the following questions are discussed:

1. Does having@dvanced life suppordr advanced care paramedstaff matter?

2. To what extent does havingdvanced life supporor advanced care paramedstaff
matter?

3. How should prehospital care be delered?

4. Does response time matter?

Advanced life support refers to the service provided by advanced care paramedics. So
functionally, the terms are used interchangeably, one indicating the service provided and one
indicating the service providers.

Thequestions of whether advanced life support (ALS) should be provided, to what degree, and
in what format have been around since the origins of-poespital care. Analyses, research, and
publications have been presented by many participants in medical dpesjaemergency
management, politics, public health, nursing, operational management, and economics.

Indeed, the City of Toronto was an early adopter in Ontario with the introduction of advanced

care paramedics in the mitb8G, a move that helped to crea the shift towards advanced
pre-hospital care in many other areas of the province. The OntarienBspital Advanced Life

Support (OPALS) study was designed and implemented in the late 1990s to assist the provincial
government in determimg whether ALSvas of benefit We examined whethé@rmade a

difference in patient morbidity and mortality TEMSeadership and guidance was instrumental

in the development of this initiative, which is now successfully implemented in most major
population areas in Ont& where there are advanced care paramedics (ACP).

GiventheO2 Yy aA RSN} 6f S FyR FQFAtlIo6fS NBaSINODK 2y ! |
| RGFYOSR /FNB t I NIYSRAO&X ( Kepeat®¥dsihg mearchdrd G S| Y
conventional k@ 4t SRISP® LyadSIRY GKS | LIINRBIOK gl a Gz
base, experience, and findings fre@mergingresearch to analyze the impact of ALS and ACP on
patient care and operations.

There are some challenges in applying available literafusearch). First, clinical tials can
only test what can be measured. Mortality can be measured, is obviously important, and is used

Page |65



Service Efficiency Revieworonto Fire Services & Toronto EMS

as the most common outcome. However, only a small percentage of the patients seen by EMS
staff die, so there has to be axtremely large effect in what is being studied in order to change
mortality rates. Medical care, both pileospital and irhospital, has its primary effects on
morbidity, something that is difficult to measure and quantify.

In order to find hard targets toneasure, research relies on proxies. In EMS, the performance of
procedures in the field has commonly been dses a proxy measure for ALS intervention. This

is why most studies are done on trauma and cardiac arrest. Unfortunately equating the need
for procedures with a need for ALS is not a clear association. Experience shows that the ALS
intervention with the largest impact on patient care is appropriate critical clinical decision
making.

Take a specific critical clinical procedure such as endotracimabation, which is the
placement of a tube through the vocal cords to aid breathing. The skill in and of itself is difficult
to learn and takes repeated practice to maintain, however, the most important part of
endotracheal intubation impacting patientae is thedecisionto perform the skill or not. In
some clinical conditions, endotracheal intubation is actually related to negative outcomes. In
trials, the patients who did not require endotracheal intubation in the field are often placed in
the categoy of patients not requiring ALS intervention. In reality, those patients received ALS
level decisioamaking and global airway management outside of the placement of a tube. We
believe, and the evidence supports, that often the patient not intubated by @R feceived the
better ALS decision.

Studies intended to answer the question of ALS utility look primarily at trauma and at mortality
rates. Spedcific to trauma, mortality is tied to the speed of delivery to surgical care; hence the
aphorismtrauma is a stgical diseaseMinimum prehospital and emergency department times
are required. Procedures in the field are related to increased mortality because apart from a
few specific timecritical, lifesaving interventions based on sound clinical decismaking ¢
decompression of tension pneumothorax (collapse of a lung under tension), control of major
external bleeding, or intubation/global airway managemergome advanced procedures only
prolong scene times. Research demonstrates that establishing an intrasg(iid) line in the
pre-hospital setting does not save lives in trauma. However, the skill and ability of the
paramedic to discern when an IV is appropriate, and to be able to perform the skill when
needed, can be a critical factor in other clinical coiushs.

Aspects of the Ontario Pieospital Advanced Life Support (OPALS) series of “triaks
frequently cited as showing no benefit from ALS, and a worsening mortality for the most
severely injured trauma patients. This is not surprising given what wekmow about trauma
care. Evidence shows that previous methods of field intubation of patients with head trauma
worsened mortality by inadvertently affecting oxygen levels in the blood and carbon dioxide
levels in the brainHowever the OPALS results hate be evaluated carefully and in their
entirety with respect to the performance of ALS care in the-lpospital setting. Moving from

the selection of trauma patients to those with medical issues such as congestive heart failure, it
is clear the subset ofgtients in OPALS with respiratory distress did better with ALS. Treatment
of respiratory distress requires hidavel decision making with multiple options available. The
training and experience of ACPs becomes apparent in these situations.
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Another diffiazlty in interpreting the literature with respect to metropolitan Canadian areas is
the definition of Advanced Life Support. Basic life support (BLS) in many countries is provided
by responders with skill levels similar to the Canadian Emergency Medicpbrities*
however, most countries have no intermediate level provider such as the Canadian primary
care paramedic. ALS may be considered any skills above the level of BLS including such things
as intravenous fluid administration and basic symptom relief, suchlasrastration of\Ventolin

for asthma, which in Canada are part of the Primary Care Paramedic National Occupational
Competency Profile. A study measuring ALS effect on mortality in asthma, and using ventolin
administration as a proxy for ALS care, cannotgeeeralized to a metro Canadian system.
Most asthmatics are now successfully treated by PCPs who are able to administer the required
medication. This study will tell us that Ventolin administration makes a difference but cannot
discriminate between ALS diBLS for us. ALS treat the sickest of the asthma patients and while
the effect on mortality exists, the number of patients is small and may not show up clearly
statistically. Effect on morbidity is large but not measured. A different study would habe to
designed, looking spedcifically at this patient group, to answer the question of ALS effect in
severe asthma.

The Cochrane reviéwof ALS was performed specifically to answer the question of whether or
not low to middle income countries should invest ALS training. The OPALS study figures
prominently in the review. The Cochrane recommendation is that low to middle income
countries should invest in emergency department care and basic system efficiencies before
considering a move to ALS. A sensibleoremendation, but it is critical to interpret these
findings with recognition that they armot talking about systems with ALS in place or where BLS
and the receiving emergency department system are already well developed.

With respect to applicability to dronto, the consulting team would add that as a major
metropolitan area, in the heart of a leading developed country, the city of Toronto can in no
way be interpreted as a low to middiacome developing area. It has one of the best living
standards in Caada and an extensively developed system of primary, tertiary, and quaternary
health care. Th@ EMSsystem, with extensive funding support from the provincial government,
Is a key element of the broader health care system.

 The National Occupational Competereyofile for Paramedics defines Emergency Medical Responders as having successfully completed a
recognized training program in emergency patient care and transportation. Historically, EMRs have been the medicaldirdé reapural

and remote communiés. They are often associated with volunteer emergency services organizations, and may be the sole provider of
emergency medical services in some communities. EMRs may be responsible for initial assessments, the provision of sdémtacdrer and

the transport of a patient to the most appropriate health care facility.

!5 Cochrane Reviews are systematic reviews of primary research in human health care and health policy, and are interretmmaithed as

the highest standard in evidendmsed health are. They investigate the effects of interventions for prevention, treatment and rehabilitation.
They also assess the accuracy of a diagnostic test for a given condition in a specific patient group and setting. Thishedeopline in The
Cochrane Lifary.

Each systematic review addresses a clearly formulated question; for exa@grieantibiotics help in alleviating the symptoms of a sore throat?

All the existing primary research on a topic that meets certain criteria is searched for and collatddeardsessed using stringent guidelines,

to establish whether or not there is conclusive evidence about a specific treatment. The reviews are updated regulaifyg éraureatme nt
decisions can be based on the mosttopdate and reliable evidence.
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3.1.1Layering and Targeting Bitegies

Targeting is the practice of ensuring the right level of responpgamary care paramedic [PCP]

or advanced care paramedi&CP) is sent to the call. Layering is the practice of sending both
levels of responders on some calls. For example|ler egith shortness of breath and a history

of asthma who is able to speak clearly over the phone to the call taker and not in distress
0at 5{ al € Ol (S 32 NE 0 nistedSdntesithniB dneditation {ehtdlingd antd R Y A
transport to hospital. A patienwith a history of asthma who is short of breath but unable to
aLISH] 6AlGK2dzi ad2LIIAy3a 06SiG6SSy 62NRA 6at5{
and may require ALS level airway management and intervention. ALS is layered along with BLS.
It is possil# that once BLS arrives and administers ventolin, the patient could turn around and
get better quickly. Itis also possible that the patient may not improve with BLS intervention.
BLS can cancel ALS if not required or ALS can attend and help in thehaadyof management

then clear for the next call. If ALS is required at the scene, this patient is likely sick enough that
both paramedics will be required to treat during transport to hospital with one of the PCPs
driving. One study in Houstois looking at targeting vs. noftargeting in cardiac arrest found
improved survival in the targeted systeffis

In looking at the question ofayering and targetingit is clear from a practical response
perspective that multiple, trained clinical responders arguaed for some high acuity calls.
Using cardiac arrest as an example, mortality is tied to response time, quality of
cardiopulmonary resuscitation (CPR), timing of defibrillation, and overall efficient scene
management. CPR requires compressions to airth depth at a rate of 100 to 110
compressions per minute. CPR tires the compressor rapidly and it is well established that the
quality of compressions deteriorates within one to twomnute cycles. The compressor is
changed out every 2 to 4 minutes,qeiring a pool of trained responders to draw on. Airway
management, defibrillation, IV starts, medication administration, and scene, bystander, and
family management add to the complexity of the CPR process. Movement of the patient to the
ambulance, oftenacross uneven terrain and up or down stairs, also requires a team to
lift/carry/move the stretcher, pay attention to all lines and tubes, and continue care.

Other high acuity calls, such as high acuity trauma and respiratory distress, require similar
numbers of hands at the scene. In effect, the sicker the patient, the more hands are required
for safe treatment and transport. The sickest patients often require two highly trained
responders, preferably at the ACP or higher level, in the patient compartnueining
transportation. Without layering in this small subset of calls, the second paramedic responder
rendering care in the ambulance patient compartment would not be available. Patients
requiring a layered response are the sickest therefore, time is efethsence. The practice of
responding a single unit to assess the patient and call for back up if required, delays care and
does not serve the patient optimally. This subset of patients is best served if both responding
layers are sent initially and theecond layer cancelled by the first arriving vehicle as required.
As previously discussed, the responders tasked with possibly cancelling a higher level of
responder must have appropriate training and knowledge, and resources to do so safely.

Review by th consulting team shows that thEEMSs a leader in the process of identifying
G KAOK OFffa NBIljdzA NB I @S NX ytargetedwbefeQliey ate2rd@ y (1 2 Q &
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effective. The recent change in the first responder allocation offth& on calls is the first phase

of this longitudinal project. While layering is a common occurrence in EMS systems, targeting is
not. This attempt represents cutting edge work and the consulting team supports its
continuation. The physicians providing oswght for the SunnybroolCentre for Prehospital
Medicineand TFSall expressed a willingness to work with this project to hone the targeting in
the system to achieve best resource allocation practices while also achieving high quality
clinical outcomes.

Evidence supporting the layered and targeted approaches from a clinical perspective was
generated by Deputy Chief Alan Craig and others fromTEB&$ and from a range of other
sources. The evidence indicates that for the safe and effective performantgldi technical
procedures, and for honing clinical decision making with respect to when to perform those
procedures, the paramedic who completes more procedures gets better at them. An
illuminating example involves cardiac arrest and its frequency dfiroeace. If we accept the

norm of two cardiac arrests per 1,000 people per year, then in a city the size of Toronto,
LI N YSRAOA ¢gAft NBalLRyR (G2 F062dzi pZnann OF NRA
arrests is somewhat lower). If there are 300 Alatamedics, and each one of them works with
another so that they are in a twperson team, then each ALS paramedic will likely run about 16
cardiac arrests per year. If there are only 100 ALS paramedics, they will run approximately 50
cardiac arrests peyear. The evidence presented by Deputy Chief Craig and others indicates the
paramedics that respond to more cardiac arrest calls provide better treatment and have higher
patient survival rates.

The challenge of course is operational. In a system wandirgsure ALS swith some level of
predictability (say 90 percent) on every call that can benefit from it, then services require
either a large number of ALS for response time coverage or a combination of BLS and ALS
response to deal with both the clicel and the response time issues. If there is less ALS
capability in a geographic area, it will likely take longer to get to an incident andesponder

would need to arrive first. If the gap in time is greater, then you increasingly need that co
respander to have more training, for example to the PCP level.

British Columbia Model

In the British Columbia model for Metro Vancouver, layering and targeting has been the
practice for many years. Of the 72 vehicles staffed at peak daytime hours, only 8 &re AL
capable. Yet they achieve a near 90 percent capture rate for the ALS dispajched on calls
that medical oversight has discerned as clinically likely to require an ALS resp8h&er
responders are sent on calls that ALS responders are sent on ie8hdhders are available.
The BLS responders play:

e A gatekeeper role to cancel ALS responders if they are not required, thus freeing ALS
responders for other incidents

e A transport role¢ to transport the patient for the ALS crew while the ALS cisw
performing ongoing care to critical patients, where a tp@rson clinical team is
required in the patient compartment
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e A nonALS care role to look after and transport the patient following ALS assessment
and determination that ALS care is not required

A primary issue with the British Columbia model of delivery is that the ALS unit is often
cancelled while en route or at scene despite the clinical efficacy of the caller telephone trage
tool (Medical Priority Dispatch System). Experience within the Br@idumbia systenmdicates

that up to 70 percent of ALS responses do not result in transport by ALS responders.

The nontransport rate does not mean the ALS provider was not required at the scene. They
often intervene briefly or provide a more sophistied lens on decision making. The ACPs can
prevent inappropriate treatment and release by recognizing subtle signs of a more severe
disease. For example, an elderly patient with abdominal pain may not look ill despite an
impending catastrophic situation ithe abdomen. Elder patients prefer not to be transported

to the hospital and will refuse transportation if a paramedic implies they are not ill with a
a0l GSYSyid adzOK laz aoStf @2 dzNJ OA G € aA3dya | NE
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ACPs are more likely to counsel the patient strongly to go to hospital.

An additional issue with a layered and targeted system is that for a relatively large number of
responses, two ambulance resources are requirethe ALS and one BLS. Contrarily, some
systems with a larger ALS capacity can provide coverage with a single vehicle response but this
reduces the number of ALS skills Advanced Care Paramedics will be ablget@moe. The

layered and targeted system provides excellent clinical exposure and competency, and
excellent clinical results. In effect, the goal is to avoid having too few ACPs (not enough to
provide service where needed) or too many (dilution of skdlading to an impact on care
provision).

Other Roles of the ALS Responder

An important consideration with ALS responders is that they perform a broader role and
function than saving lives or performing lifesaving interventions. For example, the valueof pa
control to patients cannot be overestimated.

Just as every intervention from a physician or a nurse is not expected to be lifesaving, and just
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lives. They are expected to perform good clinical medicine, to reliably discern the critical from

the urgent, and the urgent from the nemrgent, and to bridge the time and car@gropriately

to other health care practitioners. The role of ALS responder is more than emergency
intervention management.

3.1.2The Advanced Life Support Dilemma

The past 30 years of innovation in EMS has placed many fohdeanced Care Paramedic
interventions into the hands ofPrimary Care Paramediand first responder providers.
Automated external defibrillators represent a good example of this change. Thmo8ad,
orange, Mennen Greatbach units of the 1970s have been replaced with tpeurd,
automaed, public access defibrillation units in airporfBEMSIs extensively involved in the
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strategy, management, and roll out of public access defibrillation units in Toronto, with patients
surviving potentially deadly events as result of the initiative.

Technology and improved educational programs haellowed Primary Care Paramedids

safely provide increasingly sophisticated care. Unfortunately, the industry throughout North
America has been slow to alter the portfolio of ALS providers. The gap betwbeméedand
Primarycare provision has narrowed to the point that the utility of ALS gets put into question.
The potential of ALS providers remains untapped. Projects such as the Long and Brier Islands
Community Paramedic Project show the potential for axged use of paramedics in the
community.

The London Ambulance Service in the United Kingdom successfully degplogeded care
paramedicswith 2 years of training beyond the ALS level to mitigate low acuity calls and
transports. These paramedics also provide better care for patients such as the elderly in long
term care facilities who traditionally do not do well in hospitals. These patibave prolonged
emergency department times when they do require hospital care and require ambulance
transfer both to and from the hospital. (The above information was provided during a
communication with Dr. Fionna Moore, Medical Director, London Ambel&ssvice).

Advanced care paramedicsr an equivalent to the London Emergency Care Paramedic, can be

one piece of the mitigation strategy for low acuity calls. These responders can manage simple
lacerations, wound management, and, as seen in the Long Brndr Islands Project,
communicate with Family Physicians to organize-oagent solutions to the situation (booked

x-ray, small modifications in medication, etc.), and avoid emergency department transport and
visits.

An advanced care paramedic, as tlesponder in an ilBergencyResponseVehicle provides an

advantage over using a primary care paramedic in that role. An experienced advanced care
paramedic can provide a skilled extra set of hands to a primary care paramedic or advanced
care paramedic crewwithout layering another ambulanceln addition, the training of an
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Paramedics have an ability to be sdifecting and work in variable surroundings with various
patients and bystandersThose that successfully move to the ALS level have a greater degree

of leadership and decisiemaking skills. These skills are honed during ALS training. An issue not
discussd, but important in every system, is that ALS paramedics teach. Layered or targeted at a
scene, ALS providers mentor and teach BLS paramedics. In a collegial system, the BLS
paramedics gain insight and knowledge from the ALS providers every day. Thestioter

improves the patient care delivered by the BLS paramedics thereby improving the general level

of patientcarein the system.

3.1.3Does Response Time Matter?

This raises the question whether response times actually matter. There are many permspectiv
on this question. From a clinical perspective, in the small subset of patients experiencing a
cardiac arrest, the entire chain of events creates a clear relationship to survival. We also know
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that the nature of ambulance dispatch call taking will crebtgh false positives (responses to
potential cardiac arrest calls that turn out not to be cardiac arrests) and potentially false
negatives (responses assessed as some other problem that turn out to be cardiac arrests). Most
EMS systems, includinBEMS are based on the premise of improving the speciff€iyf the
dispatch call type while providing the patient the benefit of any doubt. False positives are the
inevitable result.

Almost 40 years ago, based on what was known at the time, EMS experts detdrthaiean 8
minute EMS response was the standard to be achieved. Eight minutes has subsequently been
AYGSNIINBGSR a y YAydziSa pdp aSO2yRA YR (KAA
standard is correct or not is difficult to prove in a system wheo many factors contribute to

both the morbidity and mortality of patients and where the pool of patients is so diverse. It is
important to understand that the 8 minute, 59 second target refers to the entire response time
from answering the phone at thdispatch centre to arrival of the paramedics at the patient.

[ Fff KFEYyRfEAYy3a 6@ GKS RAALI GOKSNI YR (KS & OKdzi
onto the road and driving, are all pieces of the 8:59 standard.

In trauma, response time has beehosvn to be less important than the choice of receiving
hospital. Arrival at a trauma receiving hospital first rather than a-tranma community
hospital improves mortality by 25%. On the other hand, response times are clearly important
when dealing withime critical problems such as respiratory distress, chest pain/acute coronary
syndrome, status epilepticus, stroke, and cardiac arrest. In cardiac arrest (CA), time to
defibrillation for ventricular fibrillation (v. fib) is a primary factor in surviwalith the advent of

newer CPR techniques, public access defibrillation, and recognition of the time criticality,
survival from v.fib CA in metro areas has improved from thd4% range pre 2006 to Z¥%.

The landmark defibrillation study in Las Veghswed that patients with a presenting rhythm

of v. fib and defibrllated in under 3 minutes had a 74% survival to hospital discharge,
neurologically intact Survival was 49% in those defibrillated after 3 minutes. A recent 2 year
multicenter study in Blgrade, Serbia found that EMS response timéest thard minutes was
associated with increased survival to hospital discharge and at £.year

A paper from the Resuscitation Outcomes Consortium found that survival is increased in
witnessed cardiac arresand recommends that patients be educated as to the signs of
impending CA so as to be able to access 911 prior to the &rrest

Status epilepticus is the situation where a seizure does not break spontaneously but continues
unremittingly. This is a neuradic emergency as it can result in neurological impairment. A
recent review of status epilepticus in children recommends that treatment begin within 5
minutes.

STelevation Myocardial Infarct or STEMI is the type of acute heart attack requiring treatme
with cardiac catheterization (percutaneous coronary intervention or PCI) within 90 minutes, for

'® Specificity in this respect means whether the dispatch call determinant based on the Medical Priority Dispatch systéimgallgtarithm
was reflective of the actual patient requirements. Typically in a response evaluation we want to see bothigentie ability of the question
or determinant to not miss a patient or avoidance of false negativasd specificity- the ability to capture only those that it should, or
avoidance of false positives
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best outcome. The 90 minute benchmark is calculated from first medical contact. The clock
used to start at first ECG in the emergency department but it besn well proven that
recognition of STEMI in the field by paramedics performing ECG and then alerting the cardiac
catheterization lab by phone and/or transmission of ECG shortens time intervals dramatically
and improves outcomes as dramatically. Firstapaedic contact to balloon time of 90 minutes

is now achievable and TEMS has such a program in®pleimevever, the identification of STEMI
from call intake is extremely difficult. In order to achieve rapid response to STEMI, a rapid
response to all noftraumatic chest pain calls is required.

I @GSNE NBOSYyld oHnmuHO NBLR2NIX 52 9YSNHSyOe aSs
hdzi O2 YS a$¢ IHealthfEdomoknBsRas haged on a large sample size extending over a
sixyear period in the metropolén-urban setting of Salt Lake City, Utdh.

The abstract of this report offe@conclusive and persuasive statement regarding the impact of
EMS response time:
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services has been one of the principal innovations in crisis care over the last several decades.
These substantial investments have typically been justified by an assumed link between shorter
response times and improved health outcomes. However, curredicaieresearch does not

generally show a relationship between response time and mortality. In this study, we explain the
discrepancy between conventional wisdom and mortality; existing medical research fails to
account for the endogeneity of incident sevér @ I yR NBaLl2yasS d(dAyYySao X
times significantly affect mortality and the likelihood of being admitted to the hospital, but not
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The report indicates that response times of less than 2 nesuproduced the greatest
NBRdzOUA2Yya AY Y2NIlFftAGes FfGK2dzZaK GKS addzRe Qa
minutes still reduced mortality relative to longer response times, although not as much as the
measurements at the 2, 3, 4, or 5 miruintervals. In reviewing the positive effect of shorter
response times on both hospital admission and subsequent EMS system responses to the same
patient, clear measures of morbidity reduction in the involved patients based upon response
times, are alsoemonstrated.

While it is impossible to correlate patient outcome directly with 8 minutes, or 8 minutes 59
seconds there is no suggestion that rapid EMS response is undesirable or unimportant for
certain patients. From a strictly medical lens, 8:59 is toag for many patients where
treatment should begin within minutes. Cardiac arrest and status epilepticus are two examples.
Response times greater than 8 minutes may be medically acceptable in some case but there is
no question that it would degrade the ontality in cardiac arrest and likely impact
morbidity/mortality for other time critical emergencies. There is no way to predict whether the

Wilde, ETDo Emergency Medical System Respdiises Matter for Health Outcomellealth Economics. 2012. wileyonlinelibrary.com.
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next call will be a low acuity ankle sprain or a cardiac arrest. Generally speaking, the faster the
response the bter it is for time sensitive illness and injury, but efforts toward improving
response times has to be balanced with system requirements. For example, the cost to improve
EMS response to the 5 minute range would more than double the existing EMS budget. A
broader population medicine lens is applied to EMS systems to achieve a combination of best
patient outcome and system efficiency.

The industry standard of 8:59 has remained in place for many years, as it is the best
compromise between medical necessignd operational efficiency. While we cannot say
OFiS3I2NAOItfe GKIFIG yYpd A& (GKS GaO2NNBOGE NBaL
there another number that fits the bill as well.

3.1.40bservations and Conclusions

The TEMSis expected taarrive within 8 minutes and 59 seconds 90 percent of the time when
called to the sickest gbatients (please see8.3 TEMSStaffing Demand Analysis the sickest
patients are classified in the Medical Priority Dispatch System algorithm as Delta and Echo.
The TEMShas regularly reported tcCity @uncil on this issue because, while the approved
response target is 8:59TEMShas not had a 98 percentie response time better than 10
minutes and 24 seconds since 2002.

As already noted, in addition to the actual system deployment plans, the response time
performance to a known target level is a function of the response time zones, system capacity,
and roal network. Simply put, if the expected targets, the dynamieatifjusted historical call

volume patterns, and the road network capacity are known, a system can be modeled that will
achieve the response time target$EMShas analyzed this extensively ané@shdrawn the
conclusion that to achieve their target performance, additional staffing is required. The
Oz2yadzZ GAy3a G4SIFHYQa Fylrfteara 02y OdzNB oA GK GKI G

TEMSrequires additional staffing concurrent with the analysis showr8i&2 Method 2 --
Based on an 8 Minute 59 Second RespoRseameter
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3.2 Ambulance Offload Time Reviewceoss Toronto Hepitals

Ambulance offload delays at hospitals absorb a significant EMS resource level. This section, in
conjunction withAppendix H¢ An Examination of Ambulance Offload Timegamines the causes and
possible resolutions

3.2.1Introduction

Ambulanceoffload time, that isthe time it takes paramedics to transfer the care of a patient to

hospital staff is a concern across Canada. Only a few years ago paramedics could wait for
several hours in an emergency department hallway, while a patient remaineth®rEMS

stretcher, before being able to transfer care to hospitals. The reason for these delays was
attributed to a lack of hospital beds which, in turn, was attributed to chronic patients awaiting

rooms in long term care facilities. The result was tHat\t 3 W6 SR o O dzLJQ 62 NJ SF
the EMS patient who, unless critically ill or injured, remained on the EMS stretcher until an

emergency department bed became available.

Significant improvements in hospital wait times have been made across Onidhe past few
years, partly due to nursing staff dedicated to reducing ambulance wait times and ongoing
efforts by TEMS to work with hospitals to improve offload efficiencie®. a hoSpital wait
times now average about 45 minutes although some hospitalge longer wait times than
others. It is interesting to note though, that according to the Ontario Municipal Benchmarking
Initiative data, some municipalities such as Durham, Hamiltemdon, Sudbury, Thunder Bay,
Waterloo, and Windsor are experiencing acrease in hospital wait times since 2009. Toronto
has also experienced a slight wait time deterioration (pleaseGeet9 - OMBI Data- Percent of

Time Lost to Hospital Turnaroupd
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Chart9 - OMBI Data Percent of Time Lost to Hospital Turnaround

What percent of time do ambulances spend at the hospital?

Fig 6.4 Percent of Ambulance Time Lost to Hospital Tunaround

nap Al Nk 121 [IEY] 1M MUS 4 MIAR oT SLn ThAY TOR WAT il WINY WORK Mrr

2009 NfA N/A  155% 14.1% 20.7% 13.4% 5.7% 12.2% 27.2% B.6% 19.3% 21.1% 183% 144% MNfA  19.8% 155%

2011 NfA N/A  16.7% 13.4% 27.3% 17.0% 14% 12.6% 25.0% 12.2% 24.5% 21.4% 223% 1B7% MfA 19.3% 1B7%

Source: EMDS150 (Community Impact)

Comment: Time spent in hospital includes the time it takes to transfer a patient, delays in transfer care due to lack of hospital resources (off-load delay),
paperwork and other activities. The mone time paramedics spend in the hospital process equates to less time they are available on the road.

2011 PERFORMAMNCE MEASUREMEMNT REFORT EMERGENCY MEDICAL SERVICES 47
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efficiency point of view, significant vehicle availability can be consumetdspital wait time

(the amount of time paramedics spend waiting in an emergency departmalhway). In 2011,
Toronto transported approximately 190,000 patients to hospitals. Reducing hospital wait times
by an average of 5 minutes conceptually puts 15,800 hours of ambulance theesquivalent

of almost two ambulances 24 hours a day, 7 day®akv back on the road.

However, there is another way to consider hospital wait time. If wait time represents an
average of 15 minutes per patient transported to hospital that represents 47,500 hours of wait
time per year based on 190,000 patients (15 0,000 = 2,850,000 minutes + 60 = 47,500
hours). If a staff member is paid for 2080 hours a year, 47,500 hours represents (47,500 + 2080
=) 22.8 staff equivalents. But there are 2 paramedics waiting for an average of 15 minutes
which doubles this calculatioto 45.67 staff equivalents. The average annual salary for a
Primary Care Paramedic including benefits and ancillary costs is approximately $108,000 per
year which, when multiplied by 45.67 staff equivalents means that hospital wait time
represents appraxnately $4,932,700 a year fBEMS Fifty percent of EMS costs are borne by

the Ministry of Health and Long Term Care and the balance byitige So, hospital wait time
represents a cost of approximately $2,466,000 a year to the City of Toronto. Thig figur
underlines the urgency of mitigating the number of transportations to hospital, where
reasonable.
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Our goal within this section of the project was not to solve the wait time issue since the reasons
GKFG Ay Htfliazys0S | W O2 Y LX sSoEyorld yiltat wé &aB disgo®dr idza feve y
weeks of effort. Our goal is to recommend action that fiieMScan take to better define the
parameters that influence ambulance offload time.

3.2.20bservations and Conclusions

Several weeks of effort were committed trying to determine those things that contribute to
offload delays. The most important thing we have discovered is that definitively measuring why
paramedics contribute so much to hospital wérhe during their working hours is not easy.
The solutions unlikely to be found in one component of the overall ambulance offload process.
On the other hand, the process is muddy and not clearly defined but delineating the process is
what TEMS needs to do as part of its continuing effort to reduce wait times.

After analyzing the data collected in this studynfax also offers the following observations
although some of them are hospital centric anBEMSwill have to depend on goodwill with the
hospitals in order to see these observations accomplished

o Define Trasfer of Care as the point when a hospital healthcare provider has been
assigned to a patient and the patient is physically transferred to a hospital stretcher.
Ideally, at the point of transfer of care, the EMS staff are released from their healthcare
responsibility and accountability. Defining transfer of care this way would enable
standardization among hospitals. Currently, interpretation of transfer of care is
inconsistent among hospitals.

e For validation purposes, implement a transfer of care dighoff by the hospital and
EMS staff. This enables a mutual agreement and record of when transfer of care took
place. Currently the hospital staff determines the transfer of care point.

e Through operational efficiency events, identify accountability arehte standards of
work for both hospiél and EMS staff. For exampfegtient registration byTEMSuring
post transfer of care should be reconsidered since it may be more appropriate as a
hospital activity. Currently, accountability of EMS and hospitf sbr pre-transfer time
and posttransfer time activity varies among hospitals.

e Hospitals should complete operational efficiency events to identify areas of
improvement for both patient flow and workflow as evidenced by the success at Mount
Sinai and Tamto General Hospital. Additionallf;EMSshould map their workflow to
identify standards of work and variations in practices. Currently, not all hospital
emergency departments andEMShave completed formal operational efficiency
exercises.

¢ Hospitals shold provide their strategy for utilization of RN offload to EMS, including
role, responsibility, shift schedule, and contingency planning in the event of short
staffing. Furthermore, each hospital should provide an annual report outlining the-multi
year trending analysis comparing RN offload coverage and-RNnoffload coverage
hours. Each hospital should be encouraged to do peer hospital comparisons. Currently,
RN offload utilization is variable among hospitals.
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e Review emergency department Wait Time fundiagreement (incentive funding
formulae) and consider incentive dollars to include arrival of EMS to triage and triage to
transfer of care or ambulance turnaround target time. Consider a penalty equivalent to
a reduction in incentive payment for any delayambulance turnaround time consistent
with the new funding agreement recently introduced in York Region. The current model,
that of a monetary incentive for reducing the total emergency department wait time for
all patients from triage was establishedprevious years.

Where possible, TEM$hould actively encourage hospidathrough any existing mechanisms,

to engage withthem in a proactive manner to reduce the number of available ambulance unit
hours lostfrom response capacity through delays in offtiidy patients within the expected
time frames.We are aware that TEMS has been very active in its efforts to solve this problem
considering that recovering ambulance time also results in recovering money and making
ambulance hours available to the street

TEMS should endeavor to make use of an individual or organizatiorewpertisein Leanor Six
Sigmatype processreengineeringto define, perhaps through process mapping, the practices
that take place during hospital waits. Additionally, that person nhay able to work with
hospitals in streamlining the prransfer time and defining an actual transfer of care tirdée
expect that thiswill not only recover the cost of investment in a relatively short period of time
but may also be available to introdu@nd imbed Lean principles in all other facets of the
emergency medical services department. The time could be sharedWighwhich, likether
organizatiors, would benefit from the introduction of Lean values and philosophy.

Is Offload Wait Time an EMS @dbution to Hospital Care?

Another consideration is whether hospital wait time represents patient care on behalf of the
hydFNA2 KSIFf3iK OFNB &adeaidSyod 9a{ Aa LINIL 27
continuum of care for patients. Paramediconitor and care for a patient while waiting for a
hospital to accept their patient. Without the assistance of paramedics, hospitals would be fully
responsible for monitoring and housing patients, many of whom would require a stretcher
rather than a waitingroom chair. So, we suggest that paramedic wait time at hospitals, by
TEMS represents a benefit to the health care system which could be considered to coGtyhe
approximately$2,466,00@nnually.

Although a short term solutiors unlikely,this annual cost should be a discussion point with the
province and LHINs during budget discussions.

3.2.3Recommendations

e Utilize Lean processes to define the activities that contribute to paramedic wait times at
hospitals and identify possible relief techniques.
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3.3TEMSStaffing Demand Analysis

Calculating the ambulance availability requirements T&MSis more complexthan most
municipalities because of the magnitude of the TEMS call volume and because the majority of
incidents are responded to from a location other than an ambulance station; for example, from
a hospital or other mobile location.

In addition to theNeghbourhood Demand Analysisuthored byTEMSand led by Deputyhief

Alan Craigwe used two other methods to calculate vehicle availability requirements. Both
included similar processes, diverging somewhat in methodology but arriving at similar
outcomes.

3.3.1 Method 1 -- Based on _al0 minute Travel TimeModel (Not includng 2 Minute Call
Taking andDispatch Time)

Although tere is good evidence that the best time target for Emergency Medical Services to
meet, with respect to patient careis 8 minutes and 59 seconds at the™9percentile for
emergency events (defined as Echo and Ddliase see.1.3Does Response Time Matter?

we dso ¢ for comparative purposes, assessed the resource requirements to achieve a 10
minute travel time target. In this scenarirom the time the call for assistance is received to
the time an appropriately staffed ambulance arrives, means that traved shrould not exceed

10 minutes at least 90% of the time, plus an additiohahinuteswould be allocated to call
taking and dispatch functiorfer a total time of 12 minutes

The currentTEMSstaffing model, by hour of day and day of week was utilizethenactual
demand analysis template to provide a baseline for actual work performance and comparison
with the preferred staffing model. A visual representation is provide&igure7 and more
detailed information is providedh Appendixl ¢ TEMSStaffing Analyss Supporting Documentation

¢ 10 Minute Travd TimeTarget(Not including 2 Minute Call aking andDispatch Time)

Figure? -Current Staffed Ambulances Target

Toronto EMS
Current Staffed Ambulances Target by Hour
and Day of Week

@ 100

c

C

<

% 50

(]

(&)

C

o

2 0

§: 1 23456 7 8 9101112131415161718192021222324
E B SaturdaySunday ——Monday To Frida
@

Page |79



Service Efficiency Revieworonto Fire Services & Toronto EMS

As Figure 7 shows, ambulance staffing during weekdays (Monday to Friday) is planned at a
higher level than Saturdays and Sundays other than the early morning hours of 03:00 through
07:00 where staffing levels areglsame irrespective of the day of week.

There are two significant challenges represented with this staffing model. First, staffing is
increased during various hours Monday through Friday on the historic assumption that service
demand is higher during thosperiods. We know from analysis that actual average daily
demand and response volumes do not vary as significantly across these groups as they once
did, primarily with the reduction in noemergency interfacility transfer volumes previously
performed by THIS.

Second, the uniform staffing level during individual hour periods does not reflect analysis that
demand and response volume will vary across the days in the selected staffing period (weekday
or weekend). For example the planned staffing between 0200@ 07:00 on Saturdays is the
same as it on weeknights while the actual service demand and response volume is much
different.

The analysis performed is intended to balance the actual experienced response volumes, based
on the 2011 responses by Basic [Sigpport (BLS) and Advanced Life Support (ALS) ambulances.
The desired outcome from this analysis is to demonstrate what staffing levels are required by
hour of day and day of week to provide a reliable response to the most acute life threatening
emergencis (classified in the Medical Priority Dispatch System (MPDS) as Delta and Echo
response} within the desired less than Iinute 59 secondime frame at a 90% confidence
level.

Key Process Metrics for the Analysis

e Responses by specialized ancillary, support, or-tnansport vehicles and supervisory
personnel, are not counted in the historical response volumes, and intentionally excluded
from the analysis, as an ambulance is also required to respond to each ofahests.

e Actual response volumes by the ambulance are used rather than event volumes. It is
normal within any EMS system that some events require more than one ambulance to
respond to them based upon clinical and situational evaluation, such as major nehicle
accidents or very complex clinical calls.

e Ambulance response volumes have been tabulated into day of week tables providing a
specific hourly response volume for each day of the week in a single layered table. For
example, the Monday table sk allof the response volumes faach of the Mondays in
the entire year, the Tuesday table shows all the hours of all the Tuesdays, and so on.

e Time on task provided bYEMSor only the responding ambulances, and averaged out to a
time of day and day of week level, providing 168 individual time measures which, as can be
readily seen irChart10can vary significantly. This variance can be attributed to a range of
factors including hospital busy periods, traffic patterns and congestion. Adjustment of the
template for the actual average experienced time on task by houtagf and day of week
provides an acceptable level of variance in the analysis.
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Chart10- Time On Task by Day of Week and Time of Day
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Calculations were then performed in the individual day of week summaries to determine, by
hour of day, what the:

A

Minimum, or lowest, call volume was on any of the individual dates. For example,
across 52 Mondays between the hours of 14:00 and 15:00 the smallest number of
ambulance responses was 24 (March 14, 2011);

Maximum, or the highest expennced call volume on any of the individual dates.
For example across 52 Mondays between the hours of 14:00 and 15:00 the highest
number of ambulance responses was 81 (September 12, 2011);

The response volume arithmetic mean (average), median (valuesiexhct middle

of the range), and mode (most frequently occurring value) for each hour were also
calculated to provide an understanding of the distribution of volume values. For
example for response volumes across 52 Mondays between the hours of 14:00 and
15:00 the mean was 46.6 responses, the median was essentially the same at 46.5
responses, while the mode was higher at 50 responses, suggestive of a right skewed
distribution.

The 90th percentile volume, an indication of the point at which only 1 dayoihad

a higher volume in that particular hour, was also calculated. For example, across 52
Mondays between the hours of 14:00 and 15:00 only 1 day in 10 had a response
volume higher than 61 responses.

The "average high" was calculated by using therage of the volumes in each
month to assist in determining any seasonal trends. For example, across 52
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Mondays between the hours of 14:00 and 15:00 the average of the monthly
volumes was 61.3 responses.

The "average peak" was calculated by using thghdst representative volumes in
each month for that hour of day, and calculating the average of those peak volumes
and then multiplying the volume by the TMTime Managing Task)r time on task,
multiplier. This provides recognition and adjustment foethariance in actual work
time duration which may be shorter or longer than the 60 minute duration for that
hour perod. For example, across 52 Mondays between the hours of 14:00 and 15:00
the calculated average of the monthly peaks times the TMT was ¢hesalent of 78
responses.

A "smoothed average peak" was developed to adjust for the reality of responses
bleeding across individual hours by virtue of both the point in time during that hour
that the actual call was received and the actual time on taskna¢s exceeding the
physical hour represented within the time period. For calculation purposes the
smoothed average peak represents 20% of the average peak volume of the hour
before, 60% of the average peak volume of the current hour, and 20% of the
avergye peak volume of the hour after.

Actual current staffing levels from the provided staffipgttern (Figure 8 and\ppendixI)
are included to visually demonstrate the actual response capacity. For calculation purposes

it is assumed that all planned staff ambulances are staffed. Discussions WIEBMS

management and staff consistently demonstrated that actual staffing is usually lower than

planned staffing;

A "UH Adj/Eff Buffer" is inserted into the analysis to reflect the reality that a minimum
number of ambulances must be available at the appropriate locations throughout the city at

any point in time to provide the required Deltacho response time performae with any
degree of reliability.

A "Staff To" calculation is then made to determine for each hour of day, and each day of

week, what the optimal staffing level should be to achieve this performance.

calculation includes an assumption that the @ee should provide an adequate number of
staffed ambulances to perform known expected average peak volumes while maintaining a
normal response capacity to provide predictable emergency service delivery to the next

incoming emergency call through the "UldjAff Buffer".

The analysis demonstrates that in order to effectively provide service to the existing demand
while ensuring ability to respond predictably to life threatening Delta and Echo calls, an

increase in ambulance staffing is required. Thiseaase in staffing should reflect known

variations in volume by hour of day and day of week, and should likely be in the area of

approximately 87,272 ambulance unit hours. While these hours reflect the equivalent of
approximately 10 additional ambulances ¢l 24 hours a day, our analysis demonstrates

staffing must be allocated to those hours showing the most need. As an example, most
weekdays are already adequately staffed between approximately midnight and 6:00 or 7:00
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AM. However, Saturday and Sundaylganorning hours require augmented staffing. Other
hours of the day, particularly between 9:00 AM and 5:00 PM require additional staffing.

TEMS has completed extensive work in this area, utilizing an expertghrtg scheduling
consultant to evaluate seval different schedules that will maximize its use of existing
resources. On January 23, 2013, TEMS implemented new schedules for paramedics that closely
match peak emergency call demand during weekdays and weekends.

In addition to specific staffing incases the analysis model also provides that some current
staffing hours should be adjusted to provide better value for the actual expenditure on
response capacity.

Net total increases in staffing hours by day of week are summarizeahie7

Table7 -Net Total Recommended Ambulance Hours

Staffing Shortfall

Weekly Hours | Annual Hours
Mondays 304 15,809
Tuesdays 258 13,408
Wednesdays 262 13,636
Thursdays 289 15,051
Fridays 307 15,939
Saturdays 150 7,946
Sundays 103 5,479
Total 1,673 87272

The 87,272 ambulance unit hours represent approximately 100 staff equivalents including
those already approved for the 2013 budget year. The calculations showabla 8 indicate
costs associated with this enhancement over a 10 year period.

Staffing increases shown in years 2015 to 2022 represent expected staffing pressure based on
projected per capita EMS events as the population grows. The premise is based on the
supposition that if an additional 100 staff represents the right number ofapedics for
C2NRy(2Qa LR2LMzA FGA2y o6& wnmnI GKSy GKIFG LISN O
additional staff. The same principle was applie®Bi&2 Method 2-- Based on an 8 Minute 59

Second Response Parametand Table9.

Both tables are calculated based on current salary levels.

Table 8 ¢ 10 Year Annual Impact of EM&# Increases Based on 1@&iaff Equivalents

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Number of Paramedics 851 901 951 955 957 959 961 963 965 967 969
Increase (Decrease) from prior year 50| 50 4 2 2 2) 2 2 2 2
Annual Cost per Paramedic $108,177| $108,177| $108,177| $108,177| $108,177| $108,177| $108,177| $108,177| $108,177| $108,177|
Incremental Inc (Dec) in Costs $5,408,870| $5,408,870 $432,710] $216,355( $216,355[ $216,355| $216,355| $216,355( $216,355| $216,355)
Total Cumulative Inc (Dec) in Costs $5,408,870/$10,817,741) $11,250,451| $11,466,805 $11,683,160 $11,899,515 $12,115,870 $12,332,225 $12,548,579 $12,764,934
Actual Impact After MOH Cost Sharin $2,704,435 $5,408,870| $5,625,225 $5,733,403 $5,841,580| $5,949,757 $6,057,935 $6,166,112| $6,274,290 $6,382,467
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Shift Times

Another important point that we have discovered is that existing shift start imes do not
coincide with call load times. Currently, TEMS has a shift start time of 2M® augment
vehicle availability for the busiest hours of the day. A best practite s¢art shifts a sufficient
period of time ahead of expected call load times so that paramedics can arrive at station, check
vehicles, equipment, and medication, and be prepared to respond as incident activity increases.
However, the red vertical bar oBhart11 clearly demonstrates that close to peak call loads are
occurring by 10:0&Mwhich is when the primary support shift starts.

TEMSshould adjst the current 10:00AM shift start time to 09:00AM and, to the extent
practical, adjust other shift start and end times to ensure they are synchronized to call load.

Subsequentto thit¥d KA F i ébsetvatidinfirsi BeiddBcussed WItREMS in adlition to
implementing new shift schedules to balance the number of staff working on weekdays and
weekends, TEMS has incorporated appropriate recommended changes to the shift start and
end times that also match peak emergency call demand during eacthat$eriod.

TEMSnew scheduling process appears properly designed to move paramedic resources into
predictably high emergency call volume areas and balance paramedic workload.

Chart11- Average EMS Incidents by Hour and Day
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3.3.2Method 2--Based on an 8 Minute 59 Second Response Parameter

There is good evidence that the best time target for Emergency Medical Services to meet with
respect to patient care is 8 minutes and 59 seconds at tfep@dcentile for emergency events
(defined as Echo and Delt&ge3.1.3 Does Response Time Mattgt?To achieve this target,

from the time the call formssistance is received to the time an appropriately staffed ambulance
arrives, means that travel time should not exceed 6 minutes and 59 seconds at least 90% of the
time. The first 2 minutes of the time target are allocated to call taking and dispatctidnac

To achieve a sub 9 minute patient care and response target will require approximately 223,450
additional staffed vehicle hours which translates to approximately 225 additional full time
equivalent staff (less recent hiring approvals), attaal annual cost of approximately
$24,000,000 by 2016 (please s&able9. Again, in accordance with th@ambulance Acthe
Upper Tier Municipality (Toronto) dnthe Province of Ontario share the costs of approved
ambulance operations on a 5D basis.

Table9¢ 10 Year Annual Impact of EMS Staff Increases Based on 225 Staff Equivalents

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Number of Paramedics 851 907 963 1019 1076 1078 1081, 1083 1085 1087 1089
Increase (Decrease) from prior year 56 56 56 57| 2 3 2 2 2 2)
Annual Cost per Paramedic $108,177| $108,177| $108,177| $108,177| $108,177| $108,177| $108,177| $108,177| $108,177| $108,177
Incremental Inc (Dec) in Costs $6,057,935 $6,057,935 $6,057,935 $6,166,112] $216,355| $324,532| $216,355( $216,355( $216,355] $216,355)
Total Cumulative Inc (Dec) in Costs $6,057,935| $12,115,870 $18,173,805 $24,339,917 $24,556,272 $24,880,804 $25,097,159 $25,313,514 $25,529,868 $25, 746,223
Actual Impact After MOH Cost Sharingg $3,028,967] $6,057,935 $9,086,902 $12,169,958 $12,278,136 $12,440,402 $12,548,579 $12,656,757 $12,764,934 $12,873,117

Our analysis included a spatial examinatiorettsure sufficient ambulance backup across the
city in order to achieve a 6 minute 59 second, or less, travel time to critical emergency calls. The
analysis was performed using a simulation model on ESRI ArcMap and its Network Analyst
Extension to generateoverage contours.

But first it was necessary to ensure that the ambulance coverage contours that were generated
o0& ! NDalLl NBFtSOGSR aNBlrftAdeeés GKIFIG AaE AydasSt
The following steps were undertaken to calibratee generated contour to reflect observed

values.

Step 1: Only the Echo and Delta calls were retained for analysis, as they reflected the most
acute, lie-threatening emergency conditions.

Step 2: Ambulances in Toronto are on a fluid deployment systeat smy time that a call is
received an ambulance could be at its own station, covering a different station, or mobile in any
area of the city. However, for our analysis it was important that we got a representative
sample of data that show multiple ambulee starts from one station location to address
emergency calls. Fortunately, there were an adequate number of responses from ambulance
stations across the city to provide information needed to properly calibrate the data.

The calibration steps followed ¢hsame steps as described in the firatgin coverage analysis
(See2.4.3 A Reevaluation of the TFSResourceAnalysi9. The intersection delay paraners

thus developed were used to develop coverage contours across the city. However, a major
point of difference was that, in the case of EMS, the goal was to cover the full city with as little
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contour overlap as possible while still providing 6:59 mintrevel time coverage. Minimal
overlap translates into a higher level of efficiency. The resulting analysis revealed the need for
27 reserve capacity ambulances to accomplish 6:59 minutes coverage. The resulting contour
map isshown as Map 9.

TEMS Staffin@emand Analysis

The currentTEMSstaffing model, by hour of day and day of week was utilized in the actual
demand analysis template to provide a baseline for actual work performance and comparison
with the preferred staffing model. A visual repesgation is provided irFigure 8elow and a
summary template outlining the planned staffingasind inError! Reference source not found.

Figure8 - Planned Staffing Hours (C urre)*ut

Toronto EMS
Planned Staffed Ambulances by Hour and Day of Week
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As demonstrated ifrigure7 ambulance staffing during weekdays (Monday to Friday) is planned
at a higher level that for weekends (Saturdays and Sundays) excepting the early morning hours
of 03:00 through 07:00 where the staffing levels are the same irrespective of the day of week.

There are two significant challenges represented with this staffing model. First, staffing is
increased during various hours Monday through Friday on the historic assumption that service
demand is higher during those periods. We know from analysiscanfirmation of approach

by senior TEMS leaders, that actual average daily demand and response volumes do not vary as
significantly across these groups as they once did, primarily with the reduction in non
emergency interfacility transfer volumes previopgerformed by TEMS.

Second, the uniform staffing level during individual hour periods does not reflect analysis that
demand and response volume will vary across the days in the selected staffing period (weekday
or weekend). For example the planned &tad between 02:0AM and 07:00AM on Saturdays
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Is approximately the same asiston weeknights while the actual service demand and response
volume is much different.

The analysis performed is intended to balance the actual experienced response volased, b

on the 2011 responses by Basic Life Support (BLS) and Advanced Life Support (ALS) ambulances.

The desired outcome from this analysis is to demonstrate what staffing levels are required by
hour of day and day of week to provide a reliable responsthéomost acute life threatening

emergencies (cassified in the medical prionty dispatch system as Delta and Echo responses)

within the desired less than 9 minute time frame at a 90% confidence level.

Key process metrics for the analysis include theléeVing:

Responses by specialized ancillary, support, or-tnamsport vehicles and supervisory
personnel, are not counted in the historical response volumes, and intentionally excluded
from the analysis, as an ambulance is also required to respond tocfdlbhse events.

Actual response volumes by the ambulance are used rather than event volumes. It is
normal, and best practice, within large consolidated EMS systems that some events require
more than one ambulance to respond to them based upon clinenadl situational
evaluation, such as major motor vehicle accidents or very complex clinical calls.
{GNGAFAOFGARZ2Y 2F GKS | @FAfl0fS FYodAg I yOS
ALS and BLS resources to the same event in order to provideieniffnigh acuity patients

G2 &adzadl Ay OtAyAOLt SEOSttSyO0S o6& GKS ' ]{
NI 0S¢ 2F LI GASYyGa NBIIdANARY3 ! [{ fS@St 27
duplication of responses.

Ambulance respores volumes have been tabulated into day of week tables providing a
specific houry response volume for each day of the week in a single layered table. For
example, the Monday table shows all of the response volumes for each of the Mondays in
the entire yea, the Tuesday table shows all the hours of all the Tuesdays, and so on.

Figure9 ¢ Time on Task

Average Time On Task in Minutes by Day of Week and Time of Day
As Provided by TEMS Data
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Time on task (represented in the graphic analysis as @¥Miime Managing Task) provided

by TEMSfor only the responding ambulances, was independently analyfmdeach
response and averaged out to a time of day and day of week level, providing 168 individual
time measures which, as can be readily seen in Figusd@&se,can vary significantly. This
variance can be attributed to a range of factors incudinggit@l busy periods, traffic
patterns and congestion. Adjustment of the template for the actual average experienced
time on task by hour of day and day of week provides an acceptable level of variance in the
analysis.

The actual time on task within thgraphic analysis was then adjusted to include provision
for necessary rest breaks for staff which are both contractually and ethically required. The
allowances included within the analysis was constructed as follows:

o A complete normal work shift for paraslics is established at 12 (12:00) hours.

o Paramedics should normally be provided, to the extent possible given workload
demands and emergency operational needs, a 30 minute meal period and three (3)
fifteen (15) minute breaks during their operational $hif

o Mathematical calculation then provides that of a 12:00 hour shift the paramedic
actual performance of responses, or immediate availability for responses, should
occupy 10 hours and 45 minutes (10:45). This provides a calculatiefiicdent of
0.8933333% of the normal work shift being available for, or actually on,
assignment.

o0 The actual time on task (TMT) is then modified (TMT, expressed as a decimal
calculation divided by the shift adjustment-efficient) to adjust for the required
work breakghrough the entire shift.

Calculations were then performed in the individual day of week summaries to determine, by
hour of day, what the:

o minimum, or lowest, call volume was on any of the individual dates. For example,
across 52 Mondays between theirs of 14:00 and 15:00 the smallest number of
ambulance responses was 24 (March 14, 2011);

o maximum, or the highest experienced call volume on any of the individual dates.
For example across 52 Mondays between the hours of 14:00 and 15:00 the highest
number of ambulance responses was 81 (September 12, 2011);

o0 The response volume arithmetic mean (average), median (value in the exact middle
of the range), and mode (most frequently occurring value) for each hour were also
calculated to provide an understamd) of the distribution of volume values. For
example for response volumes across 52 Mondays between the hours of 14:00 and
15:00 the mean was 46.6 responses, the median was essentially the same at 46.5
responses, while the mode was higher at 50 responseggestive of a right skewed
distribution.
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0 The 90th percentile volume, an indication of the point at which only 1 day in 10 had
a higher volume in that particular hour, was also calculated. For example, across 52
Mondays between the hours of 14:00 and 15:00 only 1 day in 10 had a response
volume hgher than 61 responses.

o The "average high" was calculated by using the average of the volumes in each
month to assist in determining any seasonal trends. For example, across 52
Mondays between the hours of 14:00 and 15:00 the average of the monthly
volumes was 61.3 responses.

o The "average peak" was calculated by using the highest representative volumes in
each month for that hour of day, and calculating the average of those peak volumes
and then multiplying the volume by the TMT, or time on task, ipl&r. This
provides recognition and adjustment for the variance in actual work time duration
which may be shorter or longer than the 60 minute duration for that hour period.
For example, across 52 Mondays between the hours of 14.00 and 15:00 the
calcubted average of the monthly pealimes, the shift adjusted TMT was the
equivalent of87 responses.

o A "smoothed average peak" was developed to adjust for the reality of responses
bleeding across individual hours by virtue of both the pointin time durirag bour
that the actual call was received and the actual time on task at times exceeding the
physical hour represented within the time period. For calculation purposes the
smoothed average peak represents 20% of the average peak volume of the hour
before, 60% of the average peak volume of the current hour, and 20% of the
average peak volume of the hour after.

Actual current staffing levels from the provided staffing pattern (Figaad Appendixl) are
included to visually demonstrate the actual response capacity. For calculation purposes itis
assumed that all planned staffed ambulances are staffed. Discussions TS
management and staff consistently demonstrated that actual staffing isllysioaver than
planned staffing;

A "UH Adj/Eff Buffer" is inserted into the analysis to reflect the reality that a minimum
number of ambulances must be available at the appropriate locations throughout the city at
any point in time to provide the requireBeltaEcho response time performance with any
degree of reliability. Independent ESRI based mapping analysis was performed to
determine how many individual sectors, or response based polygons, would be required to
provide complete coverage of thety based upon a 6 minute and 59 second (6:59) routine
response travel time 100% of the time. For clarity the response travel time is the interval
recorded as T3 (when the ambulance starts moving on a response) through to T4 (the time
they arrive at the scene)Actual call reception and call handling time within the dispatch
centre (TOq call received in dispatch through to T2ambulance crew notified of the
NEalLR2yasSov |yR GKS ONBg aOKdziS¢e¢ GAYS oO¢H
calculations. In combation itis expected that TEMS will manage the combined time from
call reception (TO) through to cremotification (T2 within a 2:00 minute time window 90%
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of the time. The combination of a 2:00 time frame for TO'® and a 6:59 time frame for
T2T4,reliably provides for the combined high acuity emergency response time of 8:59. A
pictorial presentation of the ESRI zonal mapping showing the identified response zone
polygons was shown previousiy Map 9.

e ¢C2NRBYyG2 alGlTF Iyl t & apod suggessSthatild &IpaEnkeozBraaNdC 2 2 R £
polygons are appropriate. Our independent analysis suggests that there should be 27
response zones.

e We intentionally created the response polygons based upon normal posted traffic speed
limits and driving patternso provide flexibility for response. While recognizing that there is
not an ambulance station in the exact epicentre of each 6:59 polyt@ngeneral analysis
remains that if an ambulance is available within the polygon, and they are responding on an
emergency basis to emergency calls, they should reliably be able to respond to events
within the polygon in the desired time frame.

e Based on the results of our independent mapping analysis and feedbackTiESstaff,
and including standardized time on tasneasures adjusted for reliable employee breaks,
we believe that if 27 ambulances are available 90 percent of the time across the geagraphy
that the response time target of less than 9 minutes for Delta and Echo responses can be
achieved at a 90% confidee level.

e A "Performance Staffing" calculation is then made to determine for each hour of day, and
each day of week, what the optimal staffing level should be to achieve the desired response
time performance. This calculation includes an assumption ttie service should provide
an adequate number of staffed ambulances to perform known expected average peak
volumes while maintaining a normal response capacity to provide predictable emergency
service delivery to the next incoming emergency call throtingh"UH Adj/Eff Buffer". To be
clear, the assumption is that throughout the operating peritlte number of ambulances
on shift will vary based upon known and relatively predictable call patterns. During each
operating period the service should maintaito the best extent possible 27 ambulances
strategically placed to ensure response zone coverage and response time performance. The
balance of the resources will be consumed consistently at the high average peak levels to
manage a smoothed peak volume.hi§ planning provides capacity for excess response
demand, special situations, and dynamic spatial redistribution in an aggressive system
status management plan based on predictive analysis as is already provided through the use
of the Optima software instled within the TEMS dispatch centre.

e Our analysis does not provide for coverage at all times of the absolute peak response levels
that may be experienced. Analysis provides an understanding that these peaks are
relatively rare, sometimes only happegironce a year. There will be situations where the
absolute peak demand exceeds the expected vehicle consumption and those situations will
be managed through spatial distribution of the calculated effectiveness buffer to the extent
possible.

The analysis @monstrates that in order to effectively provide service to the existing demand
while ensuring ability to respond predictably to life threatening Delta and Echo calls with a 90%
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confidence level in under 9 minutes, an increase in ambulance staffing isredqu This
increase in staffing should reflect known variations in volume by hour of day and day of week,
and should likely be in the area of approximately 223,451 staffed ambulance unit hours.

While these hours reflect the equivalent of approximately52&dditional ambulances staffed

24 hours a day 7 days a weedur analysis clearly demonstrates that the staffing must be
temporally adjusted based upon need. In the current parlance this means that staffing should
be through staggered starts to match kmpo and predictable call patterns rather than a small
number of selected start and stop shift times across the week. We recognize that TEMS has
introduced some of these staggered start periods already to maximally utilize the available
resources and they stuld continue working with the Union representatives on extending, and
periodically adjusting, these patterns.

In addition to specific staffing increasdbe analysis model also provides that some current
staffing hours should be adjusted to provide tsatvalue for the actual expenditure on
response capacity.

Net total increases in staffing hours by day of week are summarizexvbel

Table10
Staffing Shortfall (Unit Hourg rounded)
Weekly Hours| Annual Hours

Mondays 589 30,610
Tuesdays 602 31,308
Wednesdays | 616 32,045
Thursdays 660 34,307
Fridays 677 35,197
Saturdays 608 32,207
Sundays 524 27,773
Total 4,275 223451

3.3.30bservations

While the analysis completed provides the picture of what level of ambulasta#fing is
currently required to provide high quality, imely, and responsive service to the residents of the
City of Toronto it is a reflection of a point in time. Variables such as time on task, actual
experienced call volumes, and spatial drive tinaiation will all serve to impact upon the
results. For example, if we anticipate that demand and response volume will increase at the
same rate that it has historically, which is around 2.78% (Eatde11), then the service will
likely respond to approximately 6,000 more service requests next year. If the average time on
task, meaning the time from when the ambulance starts on the call through towithe clear

of the call is the same as the overall average of 75.4 minutes, as adjusted to allow for
established breaks, then actual task time will have increased by a full 7,587 unit hours, the
equivalent of one ambulance being occupied for almost@lrk every day of the year.

The consequence of not recognizing the increased workload, or balancing it through various
strategies or response reduction such as community paramedicine or enhanced call screening
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and diversion, will predictably result in the service not being able to achieve the desired
response time performance levels. Similarly, changes in road networks or other travel patterns
may result in necessary adjustments to the response zone polygadhsvaonsequent increase

or decrease in the number of ambulances required for the effectiveness buffer.

If the actual volume change is higher or lower, or the experienced actual time on task changes,
or if the call patterns shift to a different tempordistribution the actual staffing pattern needs

to be modified to match these changes to provide the best value and consistency from the
available staffing dollars.

3.3.4Recommendation

¢ Increase TEMS response capacity by 223,451 staffed vehicle houretaereand.
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Exhibit6 - Paramedic Daily Duties Excluding Calls on Shift and Rest Breaks

TORONTO EMS
PARAMEDIC DAILY DUTIES
(excluding calls on shift)

END OF SHIFT

30 minutes prep time

y

Rendezvous with
drug or equipment
tech

Refuel

30 minutes for refueling &
meeting with drug or
equipment tech

Secure vehicle &
drugs (sign out
drugs)

-

Personal:
Wash up
(10 min)

4
Personal: Linens
Lock up time Oxygen

(10 min 35% of Paperwork
the time) EPCR

Swipe Off

Total

20 minutes
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3.3.5Mitigating the Rise in Call Volumes

Between 2002 and 201TEMShas experienced almost a 28% increase in call volume (actual
incidents not responsesyéblel1). This upward trend would have been greater except for the
efforts of TEMS to reduce nairgent patient transfers by working with hospitals and other

institutions to use other means such aatjent transport services, hospital conveyaes where

available, or familyprovided transportation.

Table1l -EMS Call VolumeYear over Year Percentage Change82-2011

Call Volume - Historical Trends Percentagq ~ Average Annual
Change Change
2004 2003 2004 200§ 2006 2007 2004 2009 2019 2011 2002-2011j2002-20112006-201

0-Echo 3309 3543 3411 4233 3884 411 4080 4544 4569 4377

7.07% -3.73% 24.10% -8.24% 5.97% -0.87% 11.37% 0.55% -4.20% 32.289 3.569 0.769
1-Delta 60124 611494 60744 68139 68573 70544 7284(Q 74513 78629 81344

1.709% -0.65% 12.17% 0.64% 2.87% 3.26% 2.30% 5.52% 3.469 35.299 3.479 3.019
2-Charlie 20849 22984 24803 24329 28595 29559 31187 29829 31639 32309

10.23% 7.92% -1.91% 17.53% 3.36% 5.52% -4.35% 6.07% 2.129 54.97Y 5.179 5.049
3-Bravo 52547 54534 53964 5041§ 50330 52039 52153 55000 58979 61159

3.79% -1.04% -6.57% -0.17% 3.40% 0.22% 5.46% 7.23% 3.709 16.409 1.789 3.309
4-Alpha 33011 33424 33309 30714 31094 33814 34637 33704 34889 37994

1.25% -0.34% -7.78% 1.22% 8.75% 2.44% -2.70% 3.51% 8.929 15.119 1.709 3.699
Total Time Sensitive Calls169839 175621 17623¢ 177833 182474 190064 1948971 197588 208697 217191

3.41% 0.35% 0.91% 2.61% 4.16% 2.54% 1.38% 5.62% 4.079 27.889 2.789 3.409
TEM® & OF ff @2t dz¥YS G NBY RNIAGK AW ONSS a ®n i@e dnait
12).

e In 2002:
A UKS OAUEQa L2 LJddz F A2y o1l a

e |n 2006:

A GKS OAxleqa
A the total time sensitive EMS call volume wi&2,474
Therefore the calls per capital82,474 2,503,270 = 0.0729

e |n2011:

A tKS OrGeqQa

A The total time sensitive EMS call volume 248,191

LJ2 LddZt + G A2y

LJ2 Lddzf | GA 2y

Thereforethe calls per capita 217,1912,615,070 = 0.0831

The growth of callper capita since 2002 has beer.08310.0683/0.0683 = 21.6% but
population growth in the same time period has been (2,679-2,481,510)/2,481,510 = 5.38%

7

gl
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g I

1LJ2 LN

HXnyMZpmMn O
although the trendine shows fewer than the actual 2001 population)
A the total time sensitive EMS call volume was 169,389.

Therefore the calls per capita = 169,38381,510 = 0.068

HZPANOZHTAN

HZXCMpPZNTAN

Therefore, the rate of unique ambulance incidents is increasing at a greater rate than the
population. Of carse, it is difficult to predict if this trend will continue.
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Chart12- Population and EMS Call Volume Trend
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Table 11 - EMS Call Volume Year over Year Percentage Chang2302 - 2011 indicates that the

average annual change in Total Time Sensitive Calls (blue highlight), was 2.78% from 2002 to
2011, and 3.4% from 2006 to 2011. Based on this history and the indicatiorEM&t call

volume per capita has been increasing since 2002, it seems reasonable to expect that TEMS
may experience an average annual call volume increase of 2% over the next 10 years as
C2NRPYyG2Qa LRLJzZ A2y IANRGADP pehyeario RG2HTordontoO2 y & S N
could experience a total increase of 43,220 unique dispatched incidents between 2012 and

2021. This estimate may be conservative and is dependent upon the growth rate of the city and

the success TEMS has with implementing otheasuges to mitigate call growth.

If this forecast of 43,220 additional unique incidents becomes true, and if the premises shown
in the bullets below are acceptethen Toronto will require 9 additional ambulances to keep
pace with growth. If the call growthate is 4%, the city will require 18 additional ambulances in
the next 10 years.

e There are 12 vehicle hours in a shift
e 30 minutes are allocated to beginning of shift preparation time ([Eekibit6)
¢ 20 minutes are allocated to end of shift process (E&&ibit6)

e Ideally, 90 minutes are allocated toealtimes and two refreshment breaks per 12 hour
shift

Therefore,
e There are 720 minutes in a shift
e 140 minutes are allocated to breaks and preparation

e 580 minutes remain for service provision (incident response)
e Each incident that requires patietransport consumes an average of 80 minutes
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e Therefore, on average, each ambulance can provide service to (580/80 =) 7.25 incidents
per shift

This calculation does not take into account multiple vehicle responses or peak demand.

In 2011 dollars, to staff ahfuel one ambulance 24 hours a day, for 365 days costs $926, 735 not
including maintenance and support requirements. Therefore 9 ambulances will increase the
EMS budget by ($926,735 ¥ € $8,341,000; 18 ambulances will increatee budget by
($926,735 x 8) =$16,681,000. There is the potential, depending on the distribution of call
increases (hour of day, day of week), that the growth effect may be less costly but it is not
possible to determine at this point. Nevertheless, efforts towards call mitigavidhhave a
direct effect on reducing potential budget increases.

One Initiative is Not Enough

A single initiative cannot reduce call or transport volume sufficiently to make an appreciable
difference. A number of separate initiatives is requiresbme ofthem in concert with other
arms of healthcare. The following examples illustrate some initiatives to consider.

Community (or Expanded Care) Paramedics or MDehim Communications Centre

Low acuity calls can be rescreened and vetted. During the 2010 Witanpics, the British
Columbia Ambulance Service placed an EMS physician in their communications centre 16 hours
per day to recall low acuity callers (Alpadeterminant). Over the 17 days of the Olympics, the
physicians were able to find an alternateloon (no ambulance) for 28 percent of the callers
they spoke with. In response to a screening question, two to three callers per day who did
require a hospital visit said they would have been willing to take a taxi had that been available.
(unpublished, Dr. Karen Wanger, Regional Medical Director, British Columbia Ambulance
Service). Patient satisfaction was almost universally good.

Priority Solutions Integrated Access Management

The Priority Solutions Integrated Access Management (PSIAM) system, working in conjunction
with the Medical Priority Dispatch System software already in us€BWS has the potential to
clinically guide some low acuity ambulance responses to other contynatiernatives. TEMS
should consider implementing this system. Similar systems are already in place in Houston,
Mecklenburg, Melbourne, and areas of the United Kingdom including London. Niagara EMS is
currently embarking on the second stage of a clinical with this system.

hiKSNJ ab2 {SYyRé 5SOAaA2Y wdzZ Sa
Other decision ruleslso exist fomo sendprotocols or alternate solutions. Dr. Friedberg with

TEMShas developed a model for use in ti&EMSCentral Ambulance Communications Centre.
Taxi chits aran oft-cited idea as an alternative to ambulance for ambulatory, low acuity callers.
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3.3.6Community Paramedicine Program

The Community Paramedicingdgram is an ongoing concept and effort BEMSand its
paramedics to provide "added valtdor the Gty within the work already performed.

The following initiatives are part of the Community Paramedicine Program:
e Community Referral by EMS (CREMS)
e Community Agency Notification
e Hot and Cold Weather Response Programs
e Influenza Vaccination
e Bed Bug Identificabn and Prevention
e Safety programs (e.gVindow and Balcony Safety)

The consultant team member who reviewed the program found it to be very patient and
systems focused, and at relatively low cost to the City, particularly considering the Province is
paying 50% of the costs. Program costs, which inclademall humber ofcomplement
positions,direct administrative time andome material costs, are not specifically tracked which
makes it difficult to assess a cadbenefit.

TEMSindicates that it teats 30% of all residents dforonto who are 75+ years of age, at least
once per year. Many of these calls are not-tlieeatening or time sensitive and paramedics
are uniquely positioned to connect with the elderly and vulnerable in their homes.

The consliing group KPMG suggested, as part of @ere Service Review, that the Community
Parameditne Rogram costs the City somewhere in the area of $2.6 million. The direct costs for

the program are not well tracked although we recommend that they should bas well as

capturing possible offsetting savings or deferrgldut they are expected to be significantly
f26SN) GKIY PuHdc YAffA2yd® LG R2SayQd | LIS NI
LR2OGSYdALFE 2FFaSOaGAy3a O2 aie ofthid. FarRdr, wdseinat atleftoll K 2 dz3
discern the methodology utilized by KPMG to determine which costs were allocated to
community paramedicine.

While there is some financial return to TEMS from some of the community paramedicine
program activities thes returns are not really strongly tracked either, and that is not unusual.
Programs such as these are developmental, and many costs are really a theoretical canstruct

for example, if there are 1,000 ambulance responses mitigated, and the average cost per

' Yodzt I yOS NBaLlR2yaS Aa bpnn GKS YIFUGKSYFGAOLFf f
actual response capacity can be taken off the road. What occurs is a decrease in future
NBalLRyaS aAINRPglIKP {2 Wil @Ay3IaQ AY tuieKikadcd OF &S
pressures; for example, as describedCtmart12 - Population and EMS Call Volume Trend

Some staff working in the program may be workplace accommodation type placements; for
example, workers returning from WSIB time off. During the reyihw consulting team was

advised that H staff involved, excephg 3, are workplace accommodations. Where a worker is

injured and must remain off duty due to inability to perform normal dutiesSchedule 2
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employer, such as Toronto, must pay the full cost of wages and benefits through theeor
Safety Insurance Board, as well as administration costs. Enabling employees to rejoin
productive and related work is important not only to the employee but could be less costly to
the employer.

TEMSmaintains records of referrals ihe Community Redrral Program by EMS (CREMS). This
is a program whereby paramedic® 911 callsnake anote, andg A (i K
refer vulnerable patients to partner agencies such as Community Care Access QEQIALSS)

or other social agencies so that asaiste can be provided to patients promote independent

living Referred patients are often frequent users of ambulance services because they may not
have another means of access to health care or they do not have adequate support where they
reside. Theredre, an effective referral may result in the reduction of many additional responses
to a single patient by getting them the right care at the right time by the right provider (please
seeExhibit 7 - Excerpt fom Community Referral Program RecojdsApproximately 3,900 patients
have been referred for further assistance since 2006 with 904 referrals in 2011.

Exhibit7 - Excerpt fom Community Referral Program Records

iKS

LI GASY G Q

Client Current services for Disposition
Transported to Existing existing clients (service c:éins Pre CFfé:AS c;g;s Post CEDE?JIS
Date Time hospital (Y or N), | Local CCAC or or admit/non-admit changes, Health Issue, Diagnosis, Case Notes EMS CREMS Time EMS CREMS Time On
and if Y, which New information for new hospitalized, Calls Transports One Task Calls Transports Task
hospital? clients LTCHs, etc.)
Hallucinations in the morning for the last
Still in hospital
1-Jan- B i couple of days. Had a fall and broke
11 1:17pm Y-York Central Central awaiting her right shoulder. Lives with husband. 3 3 6.71 2 2 6.31
convalescent care o
Decreased mobility.
Ldan- | 5 550m N TC ccAC New Admitted PSW Alzheimers. Fallure to cape with 2 2 3.04 1 1 204
11 anxiety.
2-Jan- Y-STMH TC CCAC New Admitted - PSW Respiratary infection. Mobilty 1 1 2.67 o o 0
11 concerns. Has a walker
3.Jan- 90 years old, depressed and lonely,
11 11:13am Y-SHSC Central New Non admit, declined service several calls to EMS. Community 4 1 5.63 1 1 1.59
outreach program will be good for him.
3.Jan- Information not 92 years old. Fell and was not able to
6:11pm N CE CCAC . get up. No obvious injuries. Lives 1 0 0.99 0 0 0
11 available
alone.
3-Jan- " Information not Frequent falls - twice a week. Mobility
1 10:05am N CE CCAC available decreased. 8 0 7 1 0 0.46
3-Jan- Elderly, dementia. Freq ambulance
11 6:23pm N TC CCAC New Admitted PSW & PT response. Trouble with eating and 3 2 5.24 0 0 0
personal care.
3‘{?"' 3:26pm | Y-Scarb Grace Central PSW Fell on the ”gh‘amzt' Elderly, living 1 1 2.63 o 0 0
4-Jan- . . Lives alone. Suffering from neglect.
1 11:15am Y-STIJHC TC CCAC New Admitted - oT Abdominal discomfort. 3 3 6.41 1 1 1.67
4-Jan- " Increase PSW, Confused. Acting abnormally for the
11 9:08am Y-NYGH Central Existing add nursing Jast few days. Obese. 4 1 5.14 0 0 0
. Risk of falls. Fell in the bathroom and
Jan | 2:s6pm N MH CCAC '“f‘;’\’l‘:}gzl"e”"‘ was there for 3 hours. High BP. 2 2 7.52 0 0 o
Unsteady on her feet.
5-Jan- 8 Information not
11 7:35pm Y-SGH CE CCAC available SOB. Living condition unkempt. i 1 1.94 0 0 0
Issues with med compliance due to
5-Jan- | 6.05pm N TCCCAC | Existing PSW increased increasing confusion. Needs 2 o 167 0 0 0
11 assessment on nursing assistance and
possible long-term care.

A CREMS fact sheet, provided TigMS is attached at the end of this section and indicates a
50% or more decline in ambulance use for the referred patients. Admittedly, within the scope
of the total incidents responded to bYEMS each year, this is a small number of patients.
However, the mportant point is that each program or effoithat mitigates call volume growth,
offsets the potential of additional resources being required. Nevertheless, programs that
mitigate growth cannot cost more than the growth being moderated which underlines th
importance of accurate tracking and reporting of program benefits.
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It is possible that referral programs generate greater offsets to partner agencies such as CCACs
and hospitals. An effective referral is understood to have a downstream impact on CCAC
discharge (less total time in the CCAC care), increases in flow speed through an emergency
department when clients do visit, and decreased length of stay in hospitals. All of these are
uncosted significant drivers for health care partners.

Another area for fisetting costs may be in other City departments such as social services (less
interactions), housing (improved care and conditions), and other supports. One example of a
LR2GSYdArt A& GKS FflF3a33Ay3a 2F WK2I NRGMBKs 6& 9 a
understood to be a cause of the 200 Wellesley St. incident paadention of this type of long

term displacement ba high occupancy building aityCexpense is extremely significanmot to

mention the quality of life and health of all treher residents.

An extremely good example of a very low cost solution to ensure patients receive the right care,
and their primary care providers are aware of the EMS response and interactions, is the
Community Agency Notification (CAN). In its simplestnft, patients are registered with
unique identification on a® Ay O a4 S ZXIEE) ®iShdHsSofaied M their residence.
Where the paramedic has an interactiotiey contact the central phone number, key in the
unique 1D, and then provide a k&l description. The care provider will then receive an email
with an attached voice file outlining exactly what is happening to their patient.

Our review leads us to believe that the various community paramedicine program activities can
become part of ENRYy (12Qa YR GKS LINRPZAYOSQa &aagedal f & dz
clear evaluation criteria to determine if what the consultants and TEMS senior staff believe is

true about community paramedicine, actually is. There are a number of programs subl as

[2y3 YR . NASN LatlyRa /2YYdzyAide tINYYSRAO A
numerous programs in the United Kingdom and Europe but most of these meet a need for
ancillary agencies rather than EMS. In these exam@MS serves the purge of delivering

care in the community rather than transporting a patient to hospital that may be some distance

away. For example, in the Long and Brier Islands, the closest hospital is almost two hours away

so, although adding EMS staff to the island isrencostly for EMSit provides a value and

service to the 1250 residents of the island. In Winnipeg, the cost of EMS service to the Main
Street project is equivalent to adding 3 staffed ambulances to the service. However, itis seen as

a significant reduon in hospital costs and a valuable service to the Main Street community,

and the cost is not borne by the ambulance service but by the provincial health system.
Community Paramedicine is growing across Canada because of its potential to provide patient

care alternatives that result in improved outcomes for the patient, the EMS system and society.

So, while we agree that the Community Paramedicine program should continue and be
promoted, the costs and benefits should be closely monitored to determine avlvatue is

RSt AGSNBR® 2SS &adaA3Said GKFd @FfdzS R2SayQi Kl ¢
YSI&adzZNBR Ay ljdzrft Ade 2F tAFST LI NLAOdMZ I NI & F2N.
Potential community paramedicine activities for the futuracused on the needs of the

patients, the support of the broader health care system, and the unigue opportunities for early
intervention that the business of paramedicine provides, could include:
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e Structured negotiations with the Ontario Ministry of Heallihd LongTerm Care, and the
various LHIN, to create funding sources to extend the concepts of community
paramedicine programs

e Creation of a Priority Solutions Integrated Access Management (PSIAM) program for the
TEMS Dispatch. PSIAM can be utilized/ anldispatch centres accredited in the use of
MPDS, and Toronto has achieved that. This system, at its most aggressive, could conceivably
see all Alpha level calls triaged from the primary EMS Call Taker to a secondary, more highly
trained, call take whowould use PSIAM to elidurther information.

Outcomes may then be:

o dispatch referral of the caller to an alternative community resource (response is not
sending an ambulance Hear and Refer

o dispatching a higher levdtxpanded Care Paramedic (E@#ponder assess the
routine needs of the patients and provide on scene care rather than transporting to
hospital¢ "See and Refér"See and Treaf and

o the traditional dispatching of a traditional ambulance with the expectation of
transporting to hospita

e Establishment of a more highly trained EMS provider to be utilized in conjunction with
PSIAM, dispatched to low acuity calls with the expectation of the single provider performing
SAGKSNI I WGNBFG YR NBFSND 2 7F palid¢nSinstefadioh Sy (i =
transporting to a health care facility. This truly is the concept of mobilized health care and
well within the current nature of EMS at an international level, particularly in the UK and
Australia.

3.3.7Conclusions

Community Paramedine, based on early information from some parts of North America and
Europe, is expected to slow the growth of event volumes. Further, it fits with the human
services principle of reducing the need for urgent responses to patients that have not had the
benefit of preventative care. It is programs that, with continued monitoring and adjustment
can become more valuable as the program grows in sophistication.

The direct costs of the program are not well tracked, although they should be, as well as
capturingpossible offsetting savings or deferrals. Additional effort should be put into capturing
costs and tangible and intangible program benefits.

Community Paramedicine should continue to be delivered in partnership with o€tgr
departments, including FS The fire department can contribute during the pursuit of its human
services initiative of public education, prevention, and inspection.

TEMSshould work with the province to investigate opportunities for Community Paramedicine
to improve efficiencies, prode improved service to patients' not requiring emergency room
visits, and decrease traditional paramedic responses to emergency calls.

3.3.8Recommendations
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e Continue the Community Paramedicine program as part of a strategy to provide the
most appropriate ptient treatment and reduceemergency medical responseall
demand

Exhibit8 - Community Paramedicine Information Sheet from TEMS

PREVENTION

VE)

EMERGENCY

MEDICAL SERVICES

hil ToronTo

Community Referrals by EMS

Paramedics may be the first, and in some cases, the only health care
provider to make contact with our most vulnerable and marginalized
patients.

NOILYING3

-
s
4
a
S
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Since theTEMSCommunity Referrals by Emergency Medical Services Program was rolled out in 2008,
there have beerover 3,700 referrals made to Toronto CCAC's DyMSparamedics ér over 3,200
patients.

All paramedics are in a unique position to advocate for patients who are not already receiving services
at home by making a referral to CCAC. Most of these patients would not have been identified by CCAC
as they have yet to be caected with home services even after discharge from hospital. Of those who
are receiving services, additional referrals by paramedics can increase their opportunity to receive more
services at home thereby mitigating further calls to 911 and hospités.visi

2011 Referral Summary
904 CREMS referrals made in 2011.

Below is a chart demonstrating the number of calls, transports and-timeask that referred patients
had generated 6 months before their referral (FEREMS), as well as the number of calis)sports,
time-on-task and a percent change for those same patients 6 months post referralQR&¥S).

PreCREMS PostCREMS
Calls Transports ToT Calls %* Transports %* ToT %*
2715 1654 4597.28 1340 -50.6% 582 -64.8% 1898.87 -58.7%

ToT¢ Time onTask
%* = Percent change calculated by @REME PostCREMS) / PrEREMS

CCAC Definitiog A Community Care Access Centre (CCAC) connect patients with the care they need at
home and within their community. CCAC helps patients/clients stay in theie honger by providing

care in the home and by coordinating care in the community, including specialized support services
(nursing, occupational therapy, physiotherapy, social services, pharmacy, etc..). There are a total of 4
CCAC's that fall within thet¢ of Toronto's catchment area.
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Toronto Central CCAC receives approximateisi of the Community Referrals submitted by
TEMSParamedics.

The selection of nursing, personal support (PSW), occupational therapy, physiotherapy is based
on the significant impact these services have on a patient's health and their risk for injury.

Providing nursing care in the home is much more cost effectia@ th a hospital setting; this
type of nursing care may include wound care, diabetes/medication/hypertension management,
urinary catheter care.

Providing physiotherapy, occupational therapy and/or personal support is extremely valuable in
preventing fallsin the home which can result in significant health problems, frequent calls to
911, and hospitalizations.
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4.0 ConsolidatedFIREEMSModels

An important objective of this study is to determine the efficacy of a consolidated; fE¥MS
department for the City of Toronto. This sectiemamines evidence to heldetermine the
medical,operational and economic feasibility of such a service deligdmycture. Intuitively,

many people support the idea of a combined fqg&MS delivery structure assuming that it will
save money and be more effective in the provision of emergency medical services. This section
examines the facts including, where avalkg the documented experience of other jurisdictions

and its applicability to theCity of Toronto. The examination is based on existing legislation and
an understandinghat legislation, regulations, and directives will not change significantly in the
foreseeable future.

4.1 ConsolidatingTFSand TEMS

Consolidation Would be Essential if Response Operations were Combined

Consolidating the emergency medical services and fire sexirica single organization would

be essential if the response operations wetombined.In some cities, the apparatus and staff

that are used to respond to medical emergencies are ctogsed and used to support fire
suppression response. In such cities, combining the EMS and fire response functions into a
single department is #sential. Not only must operational response be coordinated but staff
must be trained to ensure an effective response. In Toronto, by contrast, while the fire services
and emergency medical services coordinate their response to some (but not all) mealisal ¢
staff members are not crostsained. Combining operations in a single department therefore is
not imperative.

Consolidation Would Create Some Benefits

Consolidating the emergency medical services and fire services in a single department has the
potential to create benefitsSome efficiencies would likely result if the support functions of the
EMS department and fire department were more closely tiedhansame way as cooperation
with other divisions and corporate partners could create efficiencies and benefits. In particular,
efficiencies might be achieved in the following areas:

e Communications

¢ Quartermaster and warehousing

e Vehicle maintenance (for someehicles)

¢ Equipment maintenance

e Radio repair and maintenance

e Facility maintenance

e Technology support
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The area where the benefits of consolidation would likely be greatesbmmunicationsg
might be difficult to capture. ThR€EMStommunications function is fully supported and funded
by the province and must conform to provincial requirements. Managing a communications
centre that meets city EMS, provincial, and city fire requirements would be difficult. In addition,
some of the beefits of the consolidation would be offset by the administrative costs associated
with tracking costs and making appropriate chatggcks to the province.

Consolidation Benefits Offset by Other Factors

The leaders off FS and TEM$are a commitment to efictive management, developing sound
systems to: (1) support operational efficiency and improved service, and (2) strengthening data
based decision making. In addition, the chief of each department is focusing on key strategic
initiatives. For example, th@EMS chief is focused on identifying ways to provide alternative
service delivery options that will reduce the growth of callume. The e Chief is evaluating

how response alternatives might vary by areas of the city.

However, he approach taken to imlpment these improvements will vary significantly in each
department. If the departments were consolidated, tlehallengingtask of implementing
improved management practices and systems in each department would be multiplied.
Moreover, the effort that wold be required to establish a consolidated department would
RAGSNIL GGSydGAaz2zy FTNRBY SIFOK RSLINIYSyGdQa aidaNFi
We have not been able to find any records of a consolidation having gone relatively smoothly
but there is evidence that merging of garate fire and emergency medical services is often
beset with challenges. There can be many reasons for this including collective agreements,
personality clasheg both at the front line staff level as well as senior administratmand
operating differences. The City of Winnipeg is an example of an organization that consolidated
fire and EMS and, 15 years later, have come close to resolving the many issues that occurred.

Gonsolidation is usually precipitated by financial issues, service provision al®rdr because

the idea of amalgamation is championed by a senior administrator in fire or EMS. However,
although there are a number of publications advocating fire and EMS mergers, we have not
been able to find any independent studies that lay out evice that a consolidated entity is
financially, operationally, or organizationally advantageous in the circumstance where the two
organizations are competent.

From an organizational perspective, as can be seen within this part of the report, consolidation
will not reduce the number of administrative staff since there are not position responsibilities
within each organization that can be assumed by one or the other organization. In other words,
senior staff do not have time on their hands to take on a langde. Some duties may be
pushed from a Deputy to a Division Chief or Commander because, in a consolidated
organization a Deputy may take on a greater scope of responsibility, but the number of people
required to satisfy a function will remain the same.
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Gollaborating Instead of Consolidating

TFSand TEMS do not need to be combined to take advantage of the benefits of coordinating
the delivery of support services. By working closely together, as with other divisions and
corporate partners, the managers ofigoort functions in each department can find ways to
create synergies, reduce costs, and improve operational performance. Indeed, these managers
should be expected to work together to leverage the resources of each department to the
benefit of both departnents. It is worth noting that the two departmentswho share a
manager to oversee financial operatianare already working together to reduce costs.

4.1.1Conclusion and Observations

Consolidation is usually precipitated by financial issues, servicegmwawhortfalls, or because

the idea of amalgamation is championed by a senior administrator in fire or EMS. However,
although there are a number of publications advocating fire and EMS mergers, we have not
been able to find any independent studies thay laut evidence that a consolidated entity is
financially, operationally, or organizationally advantageous in the circumstance where the two
organizations are competent. However, there is ample evidence that merging of separate fire
and emergency medical sgces is often beset with challenges.

e Considering the documented upheaval of organizational consolidation of fire and
emergency medical services, and

e Considering there is no evidence thatconsolidated entity is financially, operationally,
or organizationally advantageous in the circumstance where the two organizations are
competent, and

e Considering thaby working cosely together, and with other divisions and corporate
partners, managers within fire and EMS can find ways to create synemngikge costs,
and improve operational performance

We find that there are no reasons to consider the consolidation of tBMS and TFS.

4.1.2Recommendation
e Do not consolidate TFS and TEMS.

4.2 The History of Firefighter Response Medical Eventsn Ontario

Very few people are aware of the origin of firefighter response to medical events in Ontario.
The principal author of this report was significantly involved in the early discussions that led to
the decision by the Emergency Health ServiBranch (EHSB) of the Ministry of Health to
introduce and promote the practice of firefighter medical response.

In the early 1990s, prior to the downloading of ambulance service responsibility from the
province to municipalities, eityin what is now Halto Region requested additional ambulance
coverage because they believed that response, in some cases, was not sufficiently rapid. An
analysis of this request by Emergency Health Services Branch led decision makers to believe
that coverage in the requestingity was adequate in comparison to similar citieswdwer,
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EHSB recognized that threquest and pressurdor augmented ambulance coverageould

continue, and the belief was that if this city was successful similar requests would be received

from other municipalities at a significant cost to the province. The strategy was decided upon to
FOly26ft SRAS (GKS YdzyAOA LIt AlGeQa O2yOSNY odzi G2
responsibility of protecting its citizensia the practice of firefighter sponse when ambulance

response was delayebeyond normal response timedn fact, over a period of time, the

decision was made to actively promote this concept throughout Ontario. This promotion
included having Emergency Health Services Branch regiomblhaead office staff conduct
presentations to municipal councils to convinceinicipalitiesthat fire services should respond

to medical emergencies if an ambulance was delayed beyond the normal response times.

Over several yearshe practice of fire depdment response to medical incidents was expanded

by Emergency Health Services Brahesed on medical researchut also political expediency

and liability concerns. The decision was made that expanded fire department response, beyond
those occasions whean ambulance was abnormally delayedight helpto save livessuch as

in cases of cardiac arrest, but also reduced liability for Ministry of Health dispatch centres in
case actual events turned out to be more serious than initially determined. Over thairen
years firefighter medical response has become a normal practice in many Ontario
municipalities. Nevertheless, some jurisdictions have decided to scale back firefighter medical
response due to the costnd lack of evidence that response time has apawt on the majority

of patient ailments and injuryfor example, some jurisdictions will send firefighters to cardiac
calls only.

4.3 Firefighters as Paramedics

Firefighters fulfilling the role of paramedics or emergency medical technicians aredel that

is found more commonly in the United States and, to a lesser extent, in some limited areas of
CanadaWhere firefighters perform garamedicrole, over and above an initial @esponder

role such as is currently performed by thEFS it is tyically in one of the following
configurations:

e Provision of all ambulance service activitiesneaning that firefighters trained as
paramedics actually staff the ambulances which are operated directly by the fire service

e Provision of some ambulance serdécactivities meaning that firefighters trained as
paramedics staffomeof the ambulances within a community, and perform some of the
responses, while another agency or organization staffs their own ambulances with
trained paramedics and also responds some of the calls for service within the
community;

e Provision of either basic or advanced care by firefighters trained as paramedics as part
of a responding fire apparatus Ambulance service and patient transportation is
provided by another agency or orgaation which staffs their own ambulances with
trained paramedics and responds to the same calls.
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In the United States, where firefighter paramedics are most prevalent, and with which we, in
Canada, are most familiar, those models came about because efntture of private
ambulance services; for example:

e Some private ambulance services supported themselves by directly billing patients in
much the same way that happened in Ontario over 40 years ago (private for profit). That
was not a viable business motand even the most conscientious ambulance services
could not always be counted on to deliver assistance when required. Municipalities
turned to fire departments, a stable organization with available service capacity
(available time), to provide emergenanyedical services.

e Ambulance service did not exist; fire assumed the responsibility by virtue of it being an
established, stable entity

e In a few municipalities, Philadelphia for example, EMS also acts as an adjunct for
firefighting. Ambulance service imsne United States jurisdictions is not as in demand
as in Ontario due to the differences in insurance coverage. Therefore, since BMS is
busy, comparatively speaking, there is time available to support firefighting duties. This
was a model prevalent irsome parts of Alberta until early 2009. In Alberta
municipalities such as Lethbridge, Red Deer, Fort McMurray, Medicine Hat, and many
smaller locations, a fire truck and ambulance would be sent to almostalirftidents
which would allow fivefirefighters ¢ including two firefighter paramedics from the
ambulanceg to be the initial response to firehis response model reduced the need
for firefighters. In the same way, two paramedics dhcke firefighters would respond
to medical calls, in part to lep the team together in case of afire.

e In April of 2009 Alberta moved ambulance service from a municipal responsibility to a
provincial health responsibiliyand is moving awayas quickly as possible, from
paramedics acting as firefightethough thispractice still exists in a few locations.

4.3.1 The Winnipeg Experience

A Canadian system which is often held ouaasexample of an effective fiseghter paramedic
service, and is used to support the argument in favor of implementing a similar modgian
communities, is Winnipeg. However, it is important to understand the background to how the
Winnipeg Fire and Emergency Medical Services amalgamation came to be, at what cost the
model was established, what challenges were encountered, and what ienafe being
derived. We visited the Winnipeg Fire and Emergency Services in July of 2012 as part of our
NBEaSIHENOK Ayid2 ¢2NRyi2Qa LINR2SOl®

The Winnipeg Fire Paramedic Service (WFPS) is an amalgamated fire and ambulance
organization. The functions and difeant alignment of the two servicesre recognized in terms

of funding. Fire services are municipally funded and EMS costs are shared between the
Manitoba Health Ministry, th&lty of Winnipeg, and end user revenues.

Ly GKS Mot na 2 Ayydesdiem Qivately vperdred: puditBereinSdiduy fire
rescue units responding to 30,000 calls a year. Firefighters who staffed the fire rescue units
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were trained in first aid and occasionally transported patients, however there was virtually no
interaction between fire and the private ambulance services

In June, 1975 a provincial and municipal political will emerged to improve the quality of services
being provided by the two emergency organizations. The province eliminated all private
ambulance companieand assumed both operational and budgetary responsibility for EMS
through the Health Ministry. A municipal training program was developed and delivered to all
firefighters, and a revised fire services infrastructure was gradually created.

In 1980 the Winipeg Fire Chief recommended full amalgamation of fire and ambulance
departments to a city Ad Hoc Committee. In respgnisee city engaged the services of J.E.
Peterson &Associates to conduct a feasibility study. The consultant group recommended full
amalgamation and projected a potential cost saving of approximately $1.5 million per year. This
recommendation was not immediately implemented but in 1986, Council approved a
operational audit of the Winnipeg Fire Department to be conducted by Cresap, McCormick and
Paget who made several recommendations, projecting significant savings, such as:

e Reducing duplication of pumpers (6 pumpers and 108 firefighters) with an acoagl
saving of over $4 million.

o Closing two fire stations with an annual cost saving of $3.5 million.
e Not adding Driver/Aids for district chiefs
e Reducing the overstaffing in ttdommunication centre

Council resolved to phase in the recommendations oveeseyears. As the recommendations
were being phased in, talk of amalgamation was rekindled in the 1994 working papiaw
Direction for Civic Administratiolf. This was followed by an interim report to the Board of
Commissioners outlining the history andogress to date with respect to amalgamating city
services. This repdft prepared by Frank S. Kowal, executive assistant to the Commissioner of
Protection, Parks and Culture, dated October 31, 1995, actually recommended that the
Winnipeg Fire Departmenta the Winnipeg Ambulance Department NOT be amalgamated.

In 1997 consultant George Cuff was retained by the Winnipeg City Council to conduct an
Organizational Review and Performance Assessniénthe terms of reference being the
amalgamation of as many seces as possible provided by the City of Winnipeg. At the same
time (1997) Gary R. Richardson completed his Masters of Public Administration thasis;
Analysis of fire department and ambulance integration from a process perspective: Utilizing
Winnipeg, Manitoba as a case studi The most salient conclusion he reached after two years

of studying the pros and cons of amalgamation efforts across North America and Winnipeg was
that:

'8 City of Winnipeg, A New Direction for Civic Administration, April 1994

¥ Kowals, Frank, Executive Assistant to the Commissioner of Protection, Parks and QetuRmposed Amalgamation of the Fire and
Ambulance Departmentctober, 1995.

* Cuff, George B. & Associat@rganizational Review and Performance Assessment: A corporate r&@ew.

' Richards, Gary Rn analysis of fire department and ambulance integreri from a process perspective: Utilizing Winnipeg, Manitoba as a
case study National Library of Canada, 1996.
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G2 KAES AG A& LW NByG GKFG AF 2 krygeyicy kéiges, @l y 0 &
full amalgamation of the Fire and Ambulance departments is a way to achieve them it is also as
evident that theprocessthrough which this is achieved is crucial to success, for despite the
content of other reports, it was universallyetprocessthat determined success or failure in the
2dzNAaAaRAQUAZ2Y & &aGdzZRASR®E

WA OKIF NR&az2y Fdz2NIKSNJ 02y Of dzZRSR GKIF G dzf GAYFGSE @
GGKS LINPOS&aa Ydzald Ay@2t @S GKS LIS2LIX S sK2 gAff
At the same time as ongoing discussions about consolidation were taking place, fire and
ambulance services were amalgamated in 1998 with little to no notice of senior fire or EMS
a0FFFd ¢KS NIYGA2YFES F2NJ FYFE3FYFGaasyveng A G K 7
simple. At that time, fire services had a better and more established management system and
physical infrastructure, and establishing a similar structure for EMS could be avoided with
amalgamation. The fact th@ersonneldetails were not addresgkat the time of amalgamation

created significant difficulties that continue to lingatmost 15 years laterThe two major
issues were the cultural differences between the services, and labor relations.

The cultural differences became amplified when theot services were brought into close
proximity by sharing space in a station. There have been numerous problems encountered,
including forms of harassment, which were well publicized in the media. Our interviews with
senior staff indicate these events hasebsided; however, labor relations problems continue to

be an issue. There are five unions in the amalgamated service, resulting in significant wage and
working condition differences. This situation inadvertently provided an opportunity for €ross
trained gplicants to enter the amalgamated service as a paramedic, with the intent of moving
to fire as soon as the opportunity presented itselhce movement to the fire discipline is
considered an advancemenManagement has stopped this practice, particulatlye to the

effects on EMS staffing.

The current diief and his senior staff are of the belief that when the amalgamation decision was
made it should have been implemented with a clean slate wherein all staff would have to apply
for positions. he dief believes that use of a carefully designed selection process would have
FFF2NRSR (KS 2LILRNIdzyAde (G2 aoSSR 2dzié¢ GK24aS
labor relations views.

The internal volatility of2 A Yy A tdSBired fire andemergency medal services have
subsided since its early yeatsowever, there is no evidence that the existing configuration is
operationally or monetarily more or less effective than a separatediEMS model. Winnipeg

did not track the differential in costs betwedhe previous separated model and the existing.
This is because the decision to consolidate was made for political rétheroperational or
financial reasons.

4.3.2 0Other Research Findings

We researched literature in an effort to find studies that offezasonable operational,
organizational, or financial evidence to conclude that there are advantages to one or more of
the firefighter paramedic models. The results are that
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¢ We have not found literature that proves a firefighter paramedic model is mdreieht
or advantageous than the system Toronto currently enjoys.

e Where the literature recommends a model, it is one that fits the municipality or
jurisdiction being studied and is not held out as being applicable to other jurisdictions

e Literature that reommends fire based EMS systems is usually published by
organizations such as the International Fire Fighté&ssociation or the International
Association of Fire Chiefs which could be considered by some to have a bias towards
that model. As noted previaly, although we read studies from, or sponsored by, fire or
EMS associationsve were very cautious about using them unless they contained
compelling evidence with respect to the subject matter.

e In some cases, conclusions within the literatuvere basedon anecdotal information;
for example, in some studies there may have been no baseline for measurement,
YSAGKSNI g1 a GKSNB LINPALISOGAGS 2N KAAad2NROI
within the municipality or organization was that their firefigihtparamedic model was
advantageous.

¢ In Alberta, since 2009rban emergency medical services have been transitioned away
from a fire centric model to a health services model even though samell
municipalities still operate ambulances through their fire department under contract to
Alberta Health Services.

In summary, we were unable to find literature that provides evidence fifea¢ EMSmodel
being financially, operationally or organizatiolyauperiorto the model Toronto currently
enjoys

The important pointo note is that each jurisdictionwhere firefighterparamedic response is
provided, arrived at that delivery model aa result of a variety of factors. It has suited the
specific need®f the jurisdiction to adopt that modebften without financial or operational
evidence,but it does not mean the experience is transferrable to Torohtcaddition, the
change process has taken a significant number of years andas$is of that changgrocess
havenot been tracked.

4.4 Legislation and other FactorAffecting EMS and Fire Operational Consolidation

Almost all jurisdictions are required to operate within comprehensive legislative, regulatory,
and medical oversight parameters which agplicable regardless of the provider type.

The consulting team reviewed and analyzed the following to derive the conclusions presented
at the end of this section:

1. relevant publications and legislation;

2. consulting team knowledge of th&FSand EMS operations derived from information
collected as part of the overall stugsnd,

3. existing consulting team knowledge of public safety and public safety services.
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Ambulance Regulation and Current Ambulance Requirements

In Ontario,patient transportdion to a hospital or other destination requires an ambulance that

is fully equipped and staffed in accordance with legislated and regulatory requirements. The
ambulance service must operate in accordance withAlmbulance AcfAmbulance Act, R.S.O.
1990, Chapter A.19), and all of the regulations, policies, and certification standards required
theredzy RSNJ 0 6 KAOK 6S NEFTNDjWANBY¥SYHEQWOSEKETE &3
are considerable in depth and breadth.

The TFSand TEMScurrently opeate cooperatively as independent elements under a single
overarching municipal organization structure. T@i¢y of Toronto is responsible for meeting
applicable land ambulance legislation including: staffing, operations, response times,
equipment standard, training, qualifications, certification, and particular operational
standards. TheAmbulance AgtPart 5, Section 8, outlines that where an individual or agency
wishes to operate an ambulance service a "certificate to operate" is required. In addhien,
certificate is subject to initial, scheduled periodic, and unscheduled scrutiny and review from
the certifying authority, which is currently the Ministry of Health and Ltergh Care
(MOHLTC).

Toronto is also responsible for ensuring paramedics practn accordance with MOHLTC
requirements as specified in the Basic Life Support Care Standards and the Advanced Life
Support Care Standards. Additionally, Toronto must be aligned and work with a designated
base hospital program for the purpose of medigakrsight and delegation of medical acts. The
base hospital program is funded and guided by the MOHLTC through a performance agreement
to ensure consistency, continuity, quality, and accountability. The base hospittieis
Sunnybrook Centre fdPre-hospitalMedicine

However, because th&FSdoes not currently provide ambulance service, it is not required to
operate or function in accordance with thembulance Acand legislative requirements.

Ambulance Act

TheAmbulance Aallefines ambulance seice as follows:
GF Yodzt ' yOS aSNWBAOSeé YSIyas &adzoeaeSO0 G2 adzoa
public as available for the conveyance of persons by ambulance™; and
Gt yR |Yodzt I yOS aSNIBAOSa¢é¢ AyOfdzRSa Inff ash
connection with the transportation of persons by land";

If Toronto decides to combine fire and EMS servioés a single operating entitg meaning a

complet merger of roles and functionsthe ambulance servicelements of thenew operating
entity will have to be defined.

If Toronto decides upon a firefighter paramedic model that results in some firefighters
achieving certification as either Primary Care or Advanced Care Paramedics, and if those skills
are delivered to patients by firefighterthen it is possibleg perhaps likelyg that the MOHLTC

will consider that as being the provision of ambulance service. Such service delivery would then
be subject to legislation and regulation as part of an ambulance service. This is probably true no
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matter the organizational model; that is, within a consolidated fie EMS system or,
alternatively, the delivery of PCP or ACP patient care by the fire service.

As a concrete example, thEEMScurrently operates a number of singterson response units,

each staffedby either a primary care paramedic (PCP) or an advanced care paramedic (APC).
The MOHLTC qualifies these unitseasergency response vehigles ERVs. In compliance with
MOHLTC requirements, the paramedics assigned to an ERV must be qualified in aecordan
with the Ambulance Actand legislated requirements. The paramedics must practice their
profession in accordance with the published mandatory care stand&ftfs.

"As a condition of employment, each employee and volunteer in the applicant/operator's
service, who is required to provide patient care, will provide such patient care in
accordance with the standards set out in the Basic Life Support Patient Care Standards
(version 1.0) dated October 1995, and where applicable, the Advanced Life Support
Patent Care Standards published by the Ministry as those documents may be amended
from time to time."

Paramedics operating anntergency ResponseVehicle are subject to ongoing review and
evaluation by both the service operator and the base hospital for tatdggmance of medical
acts.

Further, to satisfy mandatory service review criteria when operaandgamergencyResponse

Vehicle the equipment utilized must match the equipment mandated by the MOHLTC:
G9l OK @SKAOES dzaSR | &4 I yhe &HMiSGMNBIEWQSE seNiEed LI2 Y 4
shall contain as a minimum the accessory and patient care equipment set out in the
R20dzYSy G GAGESR Wt NPOAYOAL f 9ljdzA LIYSy 4 { Gl
published by the Ministry of Health and LedgS N / | NB ® ¢

Additionally, the vehiclen which they respondnust meet all MOHLTC criteria for selection and
maintenance.
9 OK SYSNHSyOé NBalLl2yasS OSKAOfS dzaSR Ay (K
accessory equipment contained therein shall be maintainea safe operating condition,
in a clean and sanitary condition and in proper working order.

Only ambulances and emergency response vehicles that comply with the applicable

GSNERAZ2Y G GAYS 2F YIFydzFFI OQGdzNE 2F Whydl NJ
Respgy S +SKAOfS {dFyYyRINRZQ LlzofAaKSR 6& GKS
GAYSE INB 2N gAaft 0S dzaSR Ay (GKS | LI AOI yick

#Ontario Basic Life Support Patient Care Standards

http://www.ambulancetransition.com/pdf documents/bls patient care standards 2.0.pdf

*Ontario Advanced Life Support Patient Care Standards

http://www.ambulancetransition.com/pdf documents/standards advanced life_supports patient care.pdf

* Ambulance Service Patient Care and Transportation Stasdar
http://www.ambulance transition.com/pdf documents/standards amb_service patient care trans portation. pdf
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Notwithstanding these requirements, the consulting team expects that@yge of Toronto has

the capability of satisfying the legislation and regulations as laid out by the Ministry of Health
should a firefightetparamedic initial response model be adopted. Nevertheless, these are
considerations that must be taken into account and will require negjotrawith the Ministry of
Health and Long Term Care

The Impact of Legislation on Changes to EMS Service

If the Gty of Toronto decides to modify its pteospital patient care response methodology by
staffing fire apparatus with paramedicshere must be clarity with respect to legislative
mandate. As noted previouslyall TFSpersonnel and operationgurrently are outside the
control, jurisdiction, and oversight of thimbulance Act

If fire apparatus are staffed with firefighter paramesliand the fire service and EMS continue
as separate entities rather than consolidated:

1. Would firefighterparamedics qualified at the Primary or Advanced Care Paranmailc
and, providing medical care, beertified to provide that care in accordance withe
Ambulance A&

2. Would fire service equipment and vehicles utilized in the performance of a firefighter
paramedic medical response (pumpers, rescues) be subject to the requirements
mandated for vehicles and equipment in accordance withAmebulance A&

Even in the case of an organizational merger where the two entities would become the Toronto
Fire and Emergency Medical Service (or the Toronto Emergency Medical and Fire Service) the
guestion of applicability of the vehicle and equipment standards resai

A review of the Toronto Professional Firefighters' Association, Local, 3888 the @y of
Toronto collective agreement does not reveal gmgramedicclassification within theTFS A
review of other TFSpolicies and procedures, and discussions wite ind EMS senior staff
indicate that while primary firefighter training and retraining cycles include requirements for
some medical responder traininghere is no recognized professional standard or training
which would qualify a firefighter to be regaized or practice as a paramedic.

Legislated change occurs when it benefits the proviecel patients The history of change
since the initial 1969 enactment of thembulance Acand the 1974 initial regulations pursuant

to the act, suggests broad political, medical, and public support would be required, and while
not out of the question, such change is unlikely to occur. So one premise guiding this discussion
and forthe consuk y3 (S YQa NBsGtYhe B oiskativel regRiggrients will remain
essentially unchanged for the foreseeable future.
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4.5 Firefighter Paramedic Models

From an operational perspective, there are a limited number of ways in which firefighter
paramedics (FFPs) can be implemented. In a general sense, the higher level models include
potential for:

1. Separate staffing by occupational specialtirefighting staff are trained as firefighters,
paramedic staff are trained as paramedics, and staff functiontheir primary
occupational role.

2. Separate staffing with overlap of training for songesome of the paramedics and
firefighters are cross trained, and wherever they are, they work in both roles

3. Combined staff; all staff are trained as firefighters anmhramedics (generally referred
to as cross trained).

4.5.1Fire First Responders Acting as Gatekeepers

An operational model that was suggested to the consulting team during early project
orientation meetings with fire service deputies and division chiefgs that of the fire service
acting as gatekeepers; that is, responding to medical emergencies and, where possible or
practical, not also sending EMS until confirmation of a need by the arriving fire paramedic, or
advising EMS to change the response urgemc even cancelling the response. The concept is

to make use of available fire service resources to alleviate call volume pressure on the
emergency medical services system.

TEMSdocumented approximately 352,000 responses in 2011 and approximately 090,10
patients transportedThe volume difference between responses and patients carried is because
more than one ambulance may be sent to an incident; for example, an ACP and PCP ambulance
as well as an emergency response peiiuld be sent to the same incident, patients may refuse
transport to hospital, or there may not be patients at an incident. Another factor which
contributes to the volume variance is that there may be no available ambulances within an
acceptable responsédistance from an event so the closest ambulance is sent, which may be
some distance away. Then, when a closer ambulance becomes available, the first ambulance is
cancelled and a closer ambulance is dispatched. Records then show that two ambulances
respondel to one incident. Ambulances which have been dispatched to alif@nhreatening
incident can be reassigned to a higher priority call thereby delaying a lower priontyFcall.
example, ve are aware of an incident when ambulances, originally dispatdioed nonrlife
threatening call, were reassigned 9 times. That incident would register 9 responses but only
one patient carriedThe concept suggested by TFS is intended, in part, to reduce the number of
responses by single PCP medical emergency respomsgess BLS and ALS ambulances, due to
multiple dispatches.

Some EMS systemdilize primary care paramedieesponders as gatekeepers to assist in
managing the allocation of other resources. In some situations, this role may be filled by a
primary careparamediccrew in a regular ambulance. Theyuld make a clinical determination
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whether an advanced care paramedic (ACP) is required. In other models, including Toronto and
many other Ontario systems, a single PCP may be sent as a sole responder in ganegner
response unit to determine whether either a basic life support (BLS) or an advanced life support
(ALS) ambulance is required. The Winnipeg Fire and Paramedic Service uses a variation on this
role through assignment of a PCP, as part of a full fispease team and apparatus, to some
events to determine whether an ambulance response is required.

A gatekeeping role to preserve ambulance response capacity presumes a relatively
sophisticated level of knowledge and skill by the PCP practitiddech skis are normally
achieved through training, medical oversight, and extensive clinical experience. While
cancellation or deferral of an ambulance response due to no patient being found at a reported
incident is relatively easy and generally risk tolerante tbancellation or deferral of an
ambulance response based on a clinical assessment of patient need is a different matter. A high
level of training and thorough knowledge and understanding of pathophysiology is required to
safely cancel responding paramesliar to treat and release.

As already noted, th&FSJoes not require a PCP level of training, and instead, relies upon an
appropriate, but less qualifietevel, similar to anemergency medical responder (EMR). In
making a determination whether first respders trained at an EMR level can safely assess
patients (to decide whether an ambulance response can be cancelled or deferred), the
consulting team looked to other jurisdictions and literature to determine efficacy and safety
but there was no literaturavailable supporting such a conclusion.

The consulting team has knowledge from an unpublished trial involving qualified fire first
responders at the Surrey Fire Department in British Columbia, trained at a level equivalent to
that of the TFS and the BCrieergency and Health Services Commission. The goal of the study
was to determine whether a fire department responsavithout a concurrent EMS response to
some motor vehicle accidents, and firefighter determination as to whether an ambulance was
in fact required ¢ would be clinically safe. A corollary to this was the economic evaluation of
what ambulance resources would be saved by this response model. The rationale for selecting
motor vehicle accidents for this review was primarily the high rate of ambel@aacellation

on scene due to patient refusal of service.

The trial was discontinued from a patient safety perspective as the medical oversight
responsible for evaluation of the study determined that firefighters trained at the first
responder level, othe higher emergency medical responder level, did not possess the clinical
interpretive skills required to consistently and safely determine that patient medical care was
not required.

4.5.2 Training

Paramedicine is the practice of medicine and must be viewed as part of the entire health care
system continuum. The care provided at the primary care and advanced care paramedic level is
unquestionably a significant factor in the health, wellbeing, andvisat of patients using the
ambulance system. There is an extensive history outlining the development of training levels
and the professional certification required to be a paramedic.
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Overview information received from th&FSoutlines that firefighting &ff are trained to the
equivalent of the EMR level through anhouse training process. Medical oversight of the
training is provided under contract by Dr. Michael Feldman, the base hospital physician
assignedo the TFSDr. Noah Forman is also undemnt@ct with TFSand primarily deals with
Occupational Safety and Health (OSH), but liaises with the base hospital.

In descriptive terms, firefighters are trained in first aid procedures, cardiopulmonary
resuscitation, use of an automated external defilatdlr, and assisting patients to take their
own medications. Use of an EpiPen® aujector to treat anaphylaxis (severe allergic
reactions) was added to their skill set2012 An overall descriptive comparison @mergency
medical respondetraining with the PCP and ACP training can be sedixhibitO.

Exhibit9 - Skills and Knowledge Guide for Prespital Skills in Ontario

Advanced Care Paramedics ACP (NOCP) - 3 Year College Program - Licensure

ALL SKILLSAND MEDICATIONS
MEDICATIONS USED
BY PCPS PLUS:

3 years

Primary Care Paramedics PCP (NOCP) - 2Year College Program - Licensure

ALL SKILLSUSEDBY  C: gECG oI Proficiency-C-Spine MEDICATIONS Anti-Hypoglycemic

EMR PLUS cerprec ressur Immobilization PVIETTSU kil Bronchodsator

w 32 Traction Splinting Bucaal routes: Anti-Emetic
Oxygen via Non - Rebreather/  piycelet Inhibitor Anti-Pyretic
EN::;?:YMEEY: " Histamine Antagonist Nitrate
" S) thomimetic

ey ympa Agent

2 years

EMR (NOCP) - 160 hours training
ALL SKILLSAS Oral & Nasal Airway Insertion

BELOW PLUS: Oxygen via Non-Rebreather,
System-Based Patient Nasal Cannula

s, Skills and
Fire Fighter - EPC/EFR - 80 hours, In-Service Training KnOW|edge Gu.lde
Memse  momn, for Pre-hospital

Basic Assessments, vital signs (AKO{ )Exln(auon Devices

Oxygen via BVM Can assist patient to Care in ontario

Perform-Manual Suction self-administer meds

[
-~
=
=)

L

o

0

80 hours

Fire Fighter - FA/CPR-AED - 40 hours, In-Service Training
SKILLS Automated External Oxygen via Non-Rebreather,
Defibrillation Pocket Mask

Standard First Aid Skills/ OPA, Suction, Ventilation,
Rapid Body Survey Basic Wound Management Oxygenation

Basic Patient/Vital Sign Basic airway manag C-Spine |
Assessment Extrication Devices

CPR

Scene Assessment

40 hours

Basic firefighter recruit training is achieved over a 9 week period. Within those 9 weeks, a 2
week classroom component involving-house training based orthe emergency medical
respondercurriculum and other needs as determined by the involved physicians, is provided.
In addition, recruits complete a-Week, online, seffirected, computetbased emergency
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medical respondetraining module. New recruits therefore receive a total of appnoaiely 120
hours of EMR training.

Further module training in EMR activities was described as being twwmu# classroom
sessions plus two, -fiour online selfdirected sessions annually. This represents a total
maintenance requirement of around 10 hours rpgear for emergency medical responder
training.

4.5.3 Accredited EMR Training Programs

TheNational Occupational Competency ProfilBROCPs) for respondétoutlines EMR training

as the entry level of recognized training for pnespital care. The NOCPs were developed
through aHuman Resources and Development Cangident as a joint project between the
Paramedic Association of Canada and the Canadian Medisatiation (CMA). Accreditation of
training and education programs meeting the criteria is performed through the Conjoint
Accreditation Servicé® There are currently 68 institutions across Canada accredited to provide
paramedic training at the four leve(&mergency Medical Responder; Primary Care Paramedic;
Advanced Care Paramedic; and Critical Care Paramedic or CCP). While there are no Ontario
institutions listed by the Conjoint Accreditation Services as being currently accredited for EMR
training’, some unaccredited training programs such as the Advanced Rescue CorfSulting
week course, the First Responder Ontatidweek course, and the 18ay Emergency Services
Academs® course are available

The validity of an accredited training program for paramepiiactice has been supported
through the Coalition of Paramedic Regulators (C@PIR) the national development of
interprovincial mobility and recognition of educational practice established to facilitate the
Trade and Industry Labour Mobility Act (TILMA).

Firefighters, EMR Training, and Eligibility to Practice as a Paramedic

Dr. Michael Feldman, Medical Director, EMS Special Operations/Firefighter Emergency Patient
Care Program at Sunnybrook Centre for-Rospital Medicine, indicates that TFS medical
training was originally based on and now exceeds the OntargoMarshalEmergencyPatient

Care Il standard.He also states that Toronto firefighter medical trainimgets or exceeds the
following standards:

e hy(l NX 2 CEMN&gercy MNBekt CdteQandard

*National Occupational Comptcy Profile for Paramedic Practitioners
http://www. cepcp.ca/main/paramedic/ems/NO CP. pdf

 Canadian Medical Association Conjoint Accreditation Program
http://www.cma. ca/learning/conjointaccreditation

" http://www.cma. calindex.php?ci_id=50602&la_id=1#PABN

2 http://www. arcrescue. com/fr. htm#mfr

2 http://www. froems.com/training.. html

% http://www. esacanada.corfprograms _responder.php

# Coalition of Paramedic Regulators (CORR)//www.copr.ca/
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e The Paramedic Association of Canada National Occupational Competency Profile for
Emergency Medical Responders

e The Ontario Ministry of Health and Loiilgrm Care Emergency Health Services Branch
"Basic Life Support Standafds

Dr. Feldman notes thahe programd A & y 234G NBO23y AT SR o6& |y SEGSN
but our base hospital is part of the team that sets the standards for Ontario. There is no
available accreditation for firefighter medical training at our level, and we have intentionally

not acceted the lower standards offered by other programs. The certification of our program is
therefore by the Medical Council of the Sunnybrook CentrePfehospital Medicine. The

training (and associated quality assurance process) is mandatory for deiidmilland

F RYAYAAGNI GA2Y 2F SLAYSLKNRYS®E

Firefighters and Eligibility to Practice as a Paramedic

9SSy G(K2dzZa3K Ylyeé 2F ¢2NRyi2Qa FTANBFAIKGSNE | C
Feldman, and training for epinephrine administration and délfidtron is mandatory for all
firefighters, the training does not provide eligibility to practice or work in a patient care
capacity in a land ambulance service in the Province of Ontario. This means that in order for a
firefighter to be qualified to perfon patient care as part of a land ambulance service,
upgrading or conversion of staff would be required.

The TFSChief advised the consulting team that around 100 firefighters are trained at the
emergency medical care assistant (EMCA) level but we were not able to determine the number
that are qualified at the Advanced EMCA I&elwhich is the essential prerequisitfor
employment in Ontario as a primary care paramedic. For the purpose of this analysis we have
assumed that all of these EM@vained firefighters are qualified at the advanced level.

In documents provided to the consulting team, th&Soted there arenormally 128 pieces of

fire apparatus at 82 stations available for deployment each day. To ensure that one firefighter
paramedic is available for response from each station would require 411 firefighter paramedics
including a contingency for absence reg@anent (please se€alle 12andTablel3).

Talde 12 ¢Annual Firefighter Paramedic Hours Required

Number of Number of Firefighter Hours per Days per | Total FFP Hour
Fire Stations| Paramedics (FFP) per Statiq Day Year Annually
82 1 24 365 718,320

Table13 - Total Firefighter Paramedic Complement Required

Annual Hours of Work per FFP 2184
FFP required to staff stations (718,320 + 2184) 329

¥ Successful graduation from a certified ambulance program at a college of applied arts and technology provides a diptoaraddicine
and eligibility to write the provincial Advanced Emergency Medical Care Assistant (AEMCA) exams. Successful completpoovfcthle
certification exam qualifies a candidate as an Advanced Emergency Medical Care Attendant and thericeligittlained and certified by a
designated Base Hospital to practice as a Primary Care Paramedic
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Absence contingency for vacation, lliness, etc. (25% of 82

Total FFP required (329 + 82) 411

The trainingprogram for primary care paramedics generally includes a two year or four
semester academic stream at an Ontario accredited primary care paramedic training program.
Candidates must complete the academic training program and then succeed in the provincial
Advanced Emergency Medical Care Assistant (AEMCA) examination and certification process.
Once provincially certified as an AEMGRAe paramedic then must successfully complete
specialized base hospital training and skills certification before actuallyigragtas a primary

care paramedic. Moving sufficient firefighters forward to achieve a goal of having a primary
care paramedic in every station would require significant time and costs. In addition to tuition
and travel costs, the cost of wages, procesvalepment, and management costs would be
considerable.

The Collective Agreement between the Toronto Professional Fire Fighters Association (TPFFA)
Local 3888 and the City of Toronto, Article 51.01, states:

"Should theTFSequire certificates ofualification in addition to what is presently required for
the current positions coming within the 3888 Unit, the cost of such certification shall be borne
by the City."

We have calculated the average annual cost of a firefighter (baseidformation suplied by

TF$ to be $107,896 including salary, benefits, uniforms, dry cleaning, and other employment
costs. Tuition and other related costfor the 2year paramedic progranare estimated at
approximately $15,000 per studetit

Therefore, the estimate toréin 411 firefighters to the PCP level wolielapproximately $6.16
million for tuition, books, and other requirements, plus a direeplacement wage cost of
$67.11million (411 complement, minus 100 [current trained EMCA complement] multiplied by
$107,8%). This calculation assumes a 100 percent success rate in both the program and the
provincial certification examination, which has not been the actual experience. Prudence would
suggest at least a 10 percent remediation rate, further increasing the cost.

There are ways to mitigate this cost, of course.

e It may be possible to negotiate a reduced student rate with one of the accredited
primary care paramedic training programs

e It may be possible to hire primary care paramedics and train them as fire figlers
attrition occurs in the existing TFS ranks. However, at the expected rate of attrition this
option could take up to 5 years to achieve. This also assumes that TFS complement
levels stay at the current rate or the process could take several more years

e The estimated 100 EMCAs currently employed by TFS may already be certified which
might reduce the costs of training or the duration of the tuition option

*Humber College exampléttp://www. humber.ca/program/paramedic
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e The Toronto Professional Fire Fight&ssociation may be willing to negotiate a form of
reduced compensation to a firefighter paramedic configuration.

In any event, our estimation (unless there is an arrangement to mitigate the cost), is either
$73.29 ($67.13 + $6.16) million to train sufficient firefighters to the Advanced EMCAclevel
probably over a paod of 2.5 to 3 years or a lower but, as yet, unknown cost while attrition
allowsTFSo hire qualified AEMCAs.

In any event, accomplishing an objective of ensuring a qualified primary care paramedic is
available at each fire station, at all times, irder to achieve a firefighter paramedic model of
ambulance service delivery is expected to be an expensive and lengthy undertaking.

4.5.4 Advanced Care Paramedic (Advanced Life Support) Firefighter Medical Efficacy

There are some jurisdictions, notablythe United States, where advanced care paramedics are
deployed on fire apparatus. One of the considerations in evaluating the potential to move
forward with sufficient firefighters at the advanced care legahside from the skills retention

and training epacity issues, and assuming success in the training progrianthat significant
further expense would be incurred. Tuition for an accredited advanced care paramedic program
is much higher, generally ranging at around $35,000 per candidate, as a résbk more
intense clinical exposure and related costs. A further full year of training, including supervised
clinical placement, is required. Finally, ambulance service knowledge, based on the
development of advanced care paramedic capacity, indicatelsetkiperience as a primary care
paramedic, as well as suitability for the advanced training, is essential. Not all primary care
paramedics are either capable or successful in advanced care paramedic training.

4.5.5 Cultural Differences between Paramedicséfirefighters

The consulting team sees a number of challenges to be overcome, including a cultural divide,
should there be a desire to provide firefighter advanced life support. The cultural issue, seen by
most EMS physicians and operations experts, aig® voiced by theTEMSBase Hospital,
physicians and theTF® LK@ aAOAlyao | ROl y ofakhg énd Bcene A dzLJLJ2
management require independence and an ability to tailor care to changing environments. Fire
service culture is more paramilitary, thoa necessity and a virtue in that work environment.
People who successfully pursue a career in emergency medical services may not be well suited
from a personality standpoint to be successful in a fire service role, and vice versa. This cultural
phenomeron is observed in the nursing profession and other areas of healthcare. Different
personality types choose different medical specialties: cardiology versus dermatology versus
emergency medicine. Cultural differences were stated to be a primary challeriben whe
consolidation of fire and emergency medical services in Winnipeg.

4.5.6 Challenge of Maintaining Skills

Another challenge toAdvanced Life Support (ALSgffing on fire apparatus involves skills
maintenance and maintenance of competency. Curmagearch shows that skill maintenance

and competency can be negatively affected in an all advanced life support ambulance system
where practitioners are not regularly utilizing their skills and knowledge. The consulting team
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believes these same challengesould be exacerbated in an advanced life support fire
apparatus response system.

Because most patients calling 911 do not have an immediatelhligatening problem, an
advanced life support paramedic in an all ALS system (ALS on every ambulana (o s
acuity patients more often than not, and the small proportion of patients with immediate life
threatening problems will be dispersed among many. Hence advanced life support paramedics
will not complete difficult procedures on a regular basis and télve difficulty maintaining

skills. Skills maintenance then has to be confirmed in clinical laboratory sessions, classroom
exposures, and even in hospital operating rooms. While this is possible, it is expensive and does
not make up for the experience meed in real time situations

The TFSarrives at Echo and Delta events bef@®BMS67 percent of the time (although EMS
reaches the scene within 2 minutes of the fire service in just over 60% of the cases when fire
arrives first). Considering this smallndow between the arrival of the fire and emergency
medical services, the opportunity for an advanced care paramedic on a pumper to assess, treat,
and perform procedures will be rare (please s@hart 13 - Fire - EMS Arrivgl Skills
maintenance generally requires such things as at least one intubation every 3 months and other
continuing medical education exercises requiring rotation through hospital aipey rooms.
According to Dr. Rick Verbeek, anesthesiologists are charging increasing amounts to have
paramedics in the operating room. In the British Columbia experience, and in many other
jurisdictions, there is a similar issue of saturation, where itbiscoming difficult to
accommodate paramedics in operating rooms along with medical students and anesthesiology
residents. While we have not spedcifically canvassed training facility capaeitpelieve that
adding firefighters or more paramedics may net logistically possible in the system.

Chartl3- Fire- EMS Arrival

90%
80%
70%
60% -
50% - m EMS Arrives Before T
40% - — m9a{ X ™M YA\
30% - = 9a{ X H YAY
20% - -
10% - =

0% -

Echo Delta Echo & Delta

4.5 7Women as ALS Providers on Fire Apparatus
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Opportunities for women in EMS have improved steadily over time and women now make up
30 to 40 percent of thembulance system workforce. Women are regularly found in both junior
and senior managerial roles. While opportunities for women in fire services do exist, they are
not as well established or defined. The consulting team believes that any initiative to shif
paramedic responsibilities to a fire based model would need to include strategies from a gender
and equity perspective to ensure a comprehensive balance is sustained at the outset.

4.6 Goalof a first responder system

An important question for Toronto task is, what is the objective of placing a primary care
paramedicor advanced care paramedic on fire apparatus? The original intention of the first
responder system was fofFSto provide needed timecritical interventions for the few
additional minutes lhat it might takeTEMSto arrive. It is an appropriate supplemetd EMS
response btime-critical emergencies.

There area few time-critical medical emergenciethat require intervention within minutes
such as

e cardiac arrest,

e anaphylaxis (sevemlergic reactions),
e respiratory failure,

e tension pneumothorax, and

e airway obstruction

First responder occupational competency profiles were designed to address thoseriinal
incidents that are reasonably recognized and treated with the minimalitrgiavailable at this
level.

The TFSalready has the tools to deal with these problem$or example CPR and automatic
external defibrillators for cardiac arrest, and bag and mask ventilation for respiratory failure,
and recently, Eppens for the treatma@t of anaphylaxis was added to the TFS capability. The
other time-critical problems are more complex: tension pneumothorax is the collapse of a lung
under tension. Itis not a common occurrence; documented 18 times in the past year according
to TEMSdata (personal communication, Dr. Karen Wanger with Dr. Rick Verb&ekjsion
pneumothorax is difficult to recognize and decompression is a skill with potentially significant
complications making it an advanced life support level maneuver. Airway obstruction is
similarly uncommon and requires ALS level training and expegievith laryngoscope and
Magill forceps to resolve. Therefore, tAd-Salready has the skills to intervene in the majority

of time-critical events when they arrive first.

Other time urgent problems requiring advanced life support care (chest pain, réspira
distress, stroke, and shock states) are not critical over an additierial 2minute span while
waiting for EMS. During that interval, fire first responders apply oxygen as required, organize
the scene, and gather vital sign and medication inforimati These efforts improve the
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efficiency of the EMS crew at their arrival. There is little advantage for the expense of training
firefighters to a higher level. Most respondents we interviewed (not paramedics), said the
money would be better spent imprownEMS response times and improviffgSesponse times

to the calls they currently attend.

4.6.1 Shift Patterns

The shiftingof medical responsibility, particularly at a higher and more intense clinical level,
requires an understanding of the effect ofterded work hours on clinical competency and
safety.

The Toronto Professional Firefightessssociation, in an extensive document outlining their
position on extended shifts, maintained that it is preferable to schedule work onhe@# shift
model, wherefirefighters work a continuous 2dour period with allowance and provisions for
rest during the shift”. Based upon a negotiations mandate, this schedule supplanted the
previously negotiatedl0/14 two-shift a day approach, which is outlined in their coiiee
agreement. Operational staffing farFSs best described as féat staffing model, with exactly
the same number of apparatus normally scheduled around the clock.

Toronto firefighters work approximately 91, -Bur days, or 2,184 hours of service dability

per year Althoughthe 24hour shift model ensures maximal fire response capacity to events at
all imes of the dayit does not facilitate peak hour staffing changes, with reductions in planned
staffing complement over the predictable slow timerpds of the day. Further, a 2dbur-shift
model assumes adequate time for rest during the shift, a reality that is not provided for in a
high performance, dynamic deployment, EMS system such as that operafEHeNg

This model of staffing, and the acfushift duration, is distinct from th@ EMS The TEMScall
volume has peaks and valleys in a relatively predictable manner and provides the ability to shift
resources to the time periods in which they are needed. For example, planned peak daytime
staffingis 84 units, and the lowest planned nighttime staffing is between 02:00 and 06:00 when
42 units are staffed. CurrentiyiEMSoperational staffing is primarily based on 12 hour shifts,
with staggered start and end times to maintain continuity and peak lguhcity.

Historically fire services stand ready fonaximal responsat any time of the day. This means
that there are periods when fire service capacity is available and ready, rather than ihhgse.
culture and history around fire services includée provision of sleeping quarters (bedrooms),
rules, and regulations around use of them, and expectations with respect to the ability to rest
during a portion of the shift. This approach is of course distinct from the emergency medical
services culture anthe operations of theTEMS

Shift Models Can Influence Patient Care

Shift models can influence patient care. Can a paramedic working on the fire schedule provide
consistent and higiyuality patient care at any point during their shift? The International

34Response to City Ergonomics Departieeport on the 24 hour shift: TPFFA, undated.
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Association of Fire Chiefs (IAB@kes a potentially differing view on the issue of shift duration
in identifying that:

"...highly publicized fatigueclated adverse events have necessitated reform. The authors
congratulate the organizations funding thisork for anticipating the continued need to
juxtapose the work demands and job structures of firefighters and EMS responders and the
excellence in performance that typifies those professions. We believe that as the poet said,
limits in human abilities muse acknowledged, and adjusting to dynamic work influences is
critical for continuing to exceed existing high performance standards, while maintaining the
health and wellbeing of firefighters and EMS responders."

The currentTFS24-hour shift pattern mayprovide a schedule satisfactory for labor relations for

the TPFFA and th@8ty. However, it is not a suitable schedule from which paramedics can
practice safe patient care. Research is increasingly demonstrating that where paramedics and
health care workes are working long hours and receive insufficient rest, they make clinical
errors. These are preventable clinical errors that can influence patient morbidity and mortality.

In cleardy concluding that the shifts of health care workers need to be manag#deaiuced,
Lockley et al. stated in their recent repSithat:

"The weight of evidence strongly suggests that extendiection work shifts significantly
increase fatigue and impair performance and safety. From the standpoint of both providers and
patients the hours routinely worked by health care providers in the United States are unsafe. To
reduce the unacceptably high rate of preventable fatigelated medical error and injuries
among health care workers, the United States must establish and enfofeewsakhour
fAYAGE®E

In a frightening sample summarizing the effect of ah&ir shift on medical interns as health
care providers, the researchers describe that:

"(interns)....working traditional schedules with recurrentt®aur shifts:

e Make 36 percent mre serious medical errors than those whose scheduled work is
limited to 16 consecutive hours

¢ Make five times as many serious diagnostic errors

e Have twice as many ethe-job attentional failures

o Suffer 61 percent more needlestick and other sharp injuaiésr their 20th
consecutive hour of work

e Double their risk of a motor vehicle crash when driving home after 24 hours of
work

e Experience a 1.5 to 2 standard deviation (S.D.) deterioration in performance
relative to baseline rested performance on both cahand nonclinical tasks

* |nternational Association of Fire ChieTe Effects of Sleep Deprivation on Firefighters and EMS Respduder2007.
% Effects of Health Care Provider Work Hours and Sleep Deprivation on Safety famohdPee Steven W. Lockley, PhD et al., The Joint
Commission Journal on Quality and Patient Safety. Nov 2007. Vol 33 Number 11 Supplement
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e Suffer decrements in performance commensurate with those induced by a blood
alcohol level of 0.05to 0.10 percent"

Translating this to the EMS world, Patterson et grovided similar conclusions regarding risk
of medical errorharm, injury, and safety for paramedics in stating that:

"After controlling for confounding, we identified 1.9 greater odds of injury (95 percent CI
1.1, 3.3), 2.2 greater odds of medical error or AE (95 percent Cl 1.4, 3.3), and 3.6 greater
odds of safetycompromising behavior (95 percent ClI 1.5, 8.3) among fatigued
respondents versus ndatigued respondents. One of the key causative factors identified

in this research was EMS workers workingh2drr shifts'

Finally, Patterson et & provide similar findings in their review of EMS workers, with clear
linkage between the issue of fatigue and working extended shift hours.

"Shift length is likely related to fatigue, with longer EMS shifts potentially impairing
certain aspects of job penfmance. 33 Individuals who stay awake for 19 or 24 hours
show impairment on a simple reaction time test similar to research subjects with blood
alcohol concentrations of 0.05 percent and 0.10 percent, respectively.”

Shift Models and Performance

The consliing team is not aware of ambulance service providers in major metropolitan centers
across Canada and the U.S. (with someliased exceptions in the U.S.) with alt@dur shift
pattern. The consulting team cannot support such a pattern for a clinicamatare provider.
While the practice is already existent at the primary first responder level forThR8 the
consulting team believes the risk, based on evidence, did@4 shifts is too clear at the higher
gualification levels where paramedics havénical decision making and focused, precise,
clinical care responsibility.

Considering that shift overruns due to patient care are not infrequent in Emergency Medical
Serviceshie consulting teanwill not support a paramedic shift model that exceeds s
duration, rather than 16 hours as noteshrlier.

This concern influences the provision and integration of paramedic responders withinRBe
response team. An agreement with the TPFFA would need to be achiéwld idea of
firefighter paramedicssi entertained The agreementvould have tooutline that either the
scheduling provisions fofFSoperations be reverted to maximum 4fur shift staffing, or
alternatively, that medical responders working as partTéfSbe on a different staffing and
delivery pattern than responders that do not have an advanced clinical practice role. Acting
upon this concerrcould havea financial impact on th&@FSoperations, potentially requiring an

% Association Between Poor Sleep, Fatigue, and Safety Outcomes in Emergency Medical ServicesFPRaiders#rson, PhD. et al., Pre
hospital Emergency Care. 2012;16;88.

* Sleep Quality and Fatigue Among HRmspital Provide rsP Daniel Patterson, PhD, MPH, et al-Hispital Emergency Care, April/June 2010.
Volume 14, Number 2.
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increase in operational firefightmstaff to support an appropriate work pattetWhether it has

an impact in the form of increased staffing or not, the effect of having staff with 12 and 24 hour
shift patterns staffing a single pumper will cause operational inefficiencies within the fire
services. For example, overtime is likely to increase and, in some cases, an incoming paramedic
firefighter may not have an apparatus to staff if the pumper is out of the station at shift change.
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4.6.2 FireResponse Volume® Medical Events

At the outt of this project, the data provided by thE-FSndicated that, in 2011it responded

to 84,710 medicakvents The frequency of medical responses had increased by about 19
percent over the #ear period starting in 2005 his representfire response taapproximately
24% of all EMS evenasid 44% of patients transported by EMS.

In June of 20L,2based on research and recommendations from base hospital physicians and an
authoritative panel, and incorporating botTEMSand TFSmedical oversight,the Gty
implemented a change to protocolshich reduced the annual number of fire responses to
medical events to approximately 50,000 while maintaining an appropriate clinical service
delivery modelFirst responders araow being assigned to events where thegea 1 percent or
more expectation of first responder intervention having the possibility of a more positive
patient outcome.

If, in a paramedic firefighter model, the fire service respondednost medical cal (there
were 254,514 uniquemedicalincidents in 2011) the TFSresponse volumeavould increaseby
more than 200,000 medical responses per year flamrent The impact of this increase on the
TFSA G FFQa | vathirf aA2dhdur shizt woNIB Belsignificant. Further, equipment and
operating cats for theTFSire apparatus (currently approximately $4.98 per kilometer), would
potentiallyrise steeply

Alternatively,to avoid responding to such a high volume of incideet®n in a paramedic
firefighter response modellFS could continuthe existng practice ofrespondngto only those

calls where there is a 1 percent or more expectation of first responder intervention having the
possibility of a more positive patient outcomelowever, the disadvantage of that response
model isthe impact on skills maintenance for a firefighter paramedic insofahese would be
approximately 84 firefighter paramedics on duty at any time responding to a total of 50,000
incidents annually or an average of 136 a .d@here would be some days whemdividual
firefighter paramedics would encounter only one or two patients possibly none and there

will be many times when patients will not require an intervention of the nature tatld

allow firefighter paramedics topractice and maintain skall In the model discussed here, skills
maintenance would be a challenge not only for firefighter paramediasjt might reduce the
opportunity for EMS paramedics to practice and maintain their skills since there would be more
paramedics on the road redulg in staff saturation

If all or most fire apparatus are staffed by a firefighter paramedic, then perlgaps in
Winnipegq only fire apparatus may need to be sentgomecalls. However, the decision as to
which calls require a firefighter paramedic, but not an ambulance, pending assessment by a
firefighter paramedic, would have to be basedlmse hospital physician input.

For response to high acuity calls, where thdlskif the responding paramedic may be required,
research would be required to determine which calls are clinically safe to send only a single
responder (no backup). If a backup is required (as in about 75 percent of the cases), the backup
is delayed unlesit is dispatched at the outset of the call. For example, motor vehicle accidents
may or may not have a patient, and a patient may or may not be critical. Yet a delayed response
to a motor vehicle accident can delay needed and appropriate -lagél clincal care and
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transportation. Severe trauma is one of the actual clinical indicators that empirical research
almost uniformly reports as benefiting from shorter times to definitive care. Delaying
ambulance response to these patients speculatively woulddpgvalent to delaying ambulance
transport times.

We must keep in mindhat one of the considerations for the implementation of firefighter
paramedics is to reduce call volume pressure on emergency medical services possibly by
firefighter paramedics attenthg some incidents and then decidimghether anambulance is
needed rather than dispatching one immediateMinistry of Health and Long Term Care
concurrence would be required as, presently, there is no option foretheergencymedical
services dispatchemtre to not send an ambulance to a service request. In fact, legislation
requires that an ambulance be sent to every requeiberefore, it is likely that legislative
change would have to be put in place in order to delay ambulance dispatch, in some watiles
firefighter paramedics make a decision that transportation is required.

There is no evidence that, within existing legislation, there bdllan impact in the form of
reduced ambulance responsdecause of the implementation of paramedics on fire trucks.
Therefore, we are not able to find amadvantage in this regard by utilizing firefighter
paramedics.

Decisionmaking by a paramedic in regards to the need for ambulance clinical
treatment/transportation includes a high risk factor, and such decisimaking requires
extensive medical oversight. Some systems send single paramedics to low acuity events to
determine if there is a need for other treatment (or referral other than hospital transport).
Esentially, this is the model that th&EMSis attempting to put into place as part of their
community paramedicine approach. The paradox of this approach is that the ambulance
responses best served by this model are the low acuitytcabdls to which theTFSdo not
respond.

Typically, systems implementing low acuity response models, such as the expanded care
paramedic model used in the UK, use higher trained paramedics (the equivalent of an advanced
care paramedic with additional training). From a clinigatspective, this creates less risk of
adverse outcomes. Further, low acuity response models generally use a single responder in a
low acuity response vehicle, not a full fire response crew with a major piece of equipment. In
low acuity calls, less is bett So theprimary care paramedj@s part of the fire crew, is likely

not the best utilization of resources on low acuity calldirefighter paramedic response model

does not present any advantage to mitigation programs such as community paramedicine.

The model that Toronto uses today includeBra first respondertrainedto an acceptabldevel
to provide immediate, shodterm interventions as parbf a continuum of care, supported by
higher trained paramedics and appropriate transport units.

4.6.3 Considerations andConclusios

Certainly, Toronto has a robust, systé@ading ambulance service unlike the history of some
locations in the United States; it does not have several ambulance services as there were in
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Winnipeg; and Toronto does not have ambulance service with available time to fight fires as
in Philadéphia or some parts of Alberta.

Sothe key questionsre:

1. What Torontecentric operational reasons are there for adopting one of the firefighting
paramedic models?

2. Will acombined fireq EMS patient care delivery modée beneficial to citizens of the
City ofToronto, and why?

There are Wwo possible primargonsolidationrmodels:
1. (onsolidatethe fire ¢ EMS systemand

2. The implementation ofparamedics on fire trucks to alleviate pressure dwe tEMS
system

Considering that:

e There arefactors that must be taken into account with respect to legislation and
response vehicles that will require negotiation with the Ministry of Health and Long
Term Care.

e A gatekeeping role to preserve ambulance response capacity presumes a relatively
sophisticated level of knowledge and skill by the primary care practitioner. Such skills
are normally achieved through training, medical oversight, and extensive clinical
experience.

e To train 411 firefighters to the PCP level would cost approximately $6.16 million for
tuition, books, and other requirements, plus a direct wage cost of $67.13 million.

e Cultural differences were statetb be a primary challenge wiit the consoliétion of
fire and emergency medical services in Winnipeg.

e Skills maintenance will be a challenge due to the added number of EMS practitioners
within the fire service. Skills will have to be honed in a hospital setting adding additional
training and staff eplacement costs.

e Opportunities for women in fire services are not as well established or defined as in
EMS. Any initiative to shift paramedic responsibilities to a fire based model would need
to include strategies from a gender and equity perspective newge a comprehensive
balance is sustained at the outset.

e The TFSarrives at Echo and Delta events befof&EMS67% of the time but TBMS
reaches the scene within 2 minutes of the fire service in just over 60% of the cases when
fire arrives first.

e The orignal intention of the first responder system was foFSo provide needed time
critical interventions for the few additional minutes that it might takEM3o arrive. It
is an appropriate supplement, not a substitute, ®MS response on timeritical
emergencies.
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The TFSalready has the tools and training to deal with the comparatively few 4ime
critical medical emergencies that require intervention within minutes until paramedics
can arrive.

Most respondents we interviewed (not paramedics), said the eyowould be better
spent improving EMS response times and improviR@esponse times to the calls they
currently attend.

Firefighters work a 24 hour shift pattern. There is ample evidence that shifts in excess of
16 hoursg likely less; are detrimentalto patient treatment as well as practitioners.

There is no evidence that, within existing legislation, there will be an impact in the form
of reduced ambulance responsbecause of the implementation of paramedics on fire
trucks. Therefore, there is no adntage in this regard by utilizing firefighter paramedics.

The frefighter paramedic response model does not present any advantage to mitigation
programs such as community paramedicine.

Our review has led to the following conclusions:

There is no advantagto a firefighter paramedic service delivery model in Toronto.
Startup costs are significant and maintenance of skills will present a significant
challenge.

The implementation of paramedics within the fire service, whether as part of an
integration of TFSand TEMSor the continuation of the two entities would require
extensive review of operating parameters. Toronto leadership and the MOHLTC would
have to discuss the applicability of thembulance Actand other regulations to a
firefighter paramedic response model.

System modification to train firefighters as paramedics in order to place a paramedic on
one apparatus per station would require an expenditure greater than ($6.16 +
$67.13) = $73nillion or more. Alternatively, hiring paramedics, upon attrition in the
firefighter ranks, and training them as firefighters, would take approximately 5 years or
more to achieve.

System modification to place a paramedic on every, or most, responding fire apparat
would likely not result in improved clinical outcomes.

System modification to place a paramedic on every, or most, responding fire apparatus
would require those personnel to be scheduled in a clinically acceptable, supportable,
and safe shift pattern (@ 24 hour shifts), which could increase the cost TS
operations.

The existingrespondertraining level forTFSpersonnel is clinically appropriate for
immediate response to most medical or traumatic injuries, when responders are
appropriately trained ad qualified paramedics follow closely.
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e Based on the evidence of other major cities as well as our analysis of Toronto, there is
no benefit to a firefighter paramedic model in Torontin fact there are several
disadvantages

e We also recognize that thielea of firefighter paramedics has been a subject of much
debate in Toronto and North America. In Toronto, at least, this examination should
conclude the debate.

4.6.4 Recommendation

¢ Do not consider implementing farefighter-paramedic model of prospital emergency
medical care in either an organizationally consolidated entity or in the existing separate
organizational design.

4.7 Organizational Analyses ofFS and TEMS

This section of the report provides
a) An organizational design assessment of theSand TEMSand
b) The potential for consolidation of th&FSand TEMSrom a design perspective.

The section is divided into five parts:
e Approach to conducting organizational assessments
e Framework for evaluating orgarational alternatives
¢ Organizational alternatives for the emergency medical services
¢ Organizational alternatives for the fire services, and

e Potential consolidation of the fire services and emergency medical services

4.7.10verall Approach to Conductin@rganizational Assessments

Organizational Analysis is More Art than Science

Determining an organizational structure that is objectively best for an entity is generally not
possible. Knowledgeable leaders and even experts may disagree about the virtuées reint
structures. Within the range of reasonable alternatives, some observers might prefer one
alternative while others might prefer another.

In addition, the structure that will work best for an organization depends on its people,
management systemssulture, and priorities. For example, an organizational structure that is
theoretically sound will not serve an organization well unless the existing staff has the
capabiliies to implement the structufé Available management systems also affect what

¥ Of course, if the struaire is sound, an organization might work to develop the staff capabiliies needed to support the structure and
implement the structure over time.
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organizational structures are practical. In general, more effective information and
communications systems are needed to implement a decentralized structure than to
implement a more centralized structure. Moreover, the culture of an organization influences
organizational features that should be emphasized. While an organization with a strong culture
of accountability may not need a structure that facilitates accountability, other organizations
may need organizational structures to enhance accountability amtbp@ance. Organizational
prioritiest which may change over timealso influence the types of structures that will work
best for an organization.

The management style and capabilities of key leaders also influence the type of structure that
should be implemeted. No matter how capable, all managers have strengths and weaknesses.
An effective structure leverages managerial strengths and compensates forcmarnhgs.

Organizational Analysis Should Explicitly Consider Tradeoffs in Organizational Alternatives

The art of organizational design centers on making tradeoffs. An organizational structure
designed to help an organization achieve one set of objectives and priorities may be ill suited to
support efforts to achieve different objectives. Henagffectively evaluating organizational
alternatives requires making these tradeoffs explicit. To the extent possible, tradeoffs implicit in

Ly SydAadGeqQa 2NAIFYATIFGAZ2Yy T &0G§NHZOGdzZNBE aK2dAd R N
The Systematic Approach Taken to\@dop and Evaluate Organizational Alternatives

Our general approach to developing recommended organizational structures for each
department has seven steps:

1. Identify purposes of organizational structures used to evaluate organizational
alternatives

Weightthe relative value of each organizational purpose
Develop alternative structures using structural paradigms

Use an organizational purposes framework to evaluate each alternative

o~ 0D

Develop an organizational alternative that combines the best features of thet m
promising alternatives

6. ! aaSaa UGUKS OQOAloAtAGe 2F GKA& FEGSNYyIlFOGAOS
culture

7. Use the evaluation framework to confirm benefits of the recommended structure

Taking this approach has a number of advantages:

e Asystematic approach is taken to assess the relative merits of alternative organizational
structures

e 9L fdzr iA2Yy ONRGSNARLI FINB $6SAIKGSR (2 NBTFt SO

e The best features of the paradigmatic organizational structures are combingeMslop the
recommended structure
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e The recommended structure is @ssed in terms of its viabilityhis ensureghat a
theoretically sound organizational structyrehich may not be operationally or otherwise
practical will not be recommended.

4.7.2 Ealuation Framework

The framework that was used to evaluate organizational alternatives was developed in two
steps. Firstcore purposes of organizational structuere identified. Next, eacbore purpose
was weightedo reflect its relative importance tthe city of Toronto.

Core Purposes of Organizational Structure

Sixteen core purposes of organizational structure were identified:

Oversight:Oversee the work of subordinates and work to ensure unit objectives are
met;

Accountability: Facilitate efforts to hold individuals accountable for achieving
organizational objectives;

Decisioamaking and authorityClarify the individuals who are responsible for making
key decisions, and assign to them, the authority needed to make, and as necessary,
enforce decisions

Expertiseand judgment: Allow the organization to benefit from the expertise and
judgment of key personnel,;

InternalcommunicationsProvide a vehicle through which information is communicated
from one part of the organization to another;

Externalcommuncations: Facilitate efforts to communicate effectively with external
stakeholders;

Coachingsupport:Provide mechanisms for ensuring individuals have the support they
need to effectively achieve organizational objectives;

Flexibility:Support efforts to @spond effectively to emerging needs and to proactively
address issues;

Sustainability in addressing lostgrm objectivesFacilitate efforts to take a consistent
approach to addressing lorigrm objectives;

Values:Highlight functions that are consistentith and communicate organizational
values to both internal and external stakeholders;

CapabilitiesEnsure that the capabilities crucial to organizational success (for example,
understanding citizen needs or establishing effective performance management
systems) are available;

ServiceFacilitate efforts to provide highuality services that are tailored to resident
needs;
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e Organizational structurecosta:A YA YA T S (GKS adNHzOGdzZNBEQa Oz ali:

e Operational coskffectiveness:Support efforts to make efficient usef resources
throughout the organization and to leverage synergies among similar functions;

e Employee developmenCreate opportunities to engage employees (allowing them to
develop needed capabilities) and support succession planning;

e Reduce risks and lidites: Provide checks and balances and other features that reduce
0KS 2NHFYATFiA2yQa Nxala FyR fAFOATAGASA®
Weighting of Core Organizational Purposes

Each organizational purpose was weighted to reflect its relativerity to the Gty of Toronto
00lFaSR 2y (KS O2yadAf lyiaQ dzyRSNEGFYRAYy3 27
purpose was weighted so that the sum of the weights for all purposes equalsdeError!

eference source not found.

Table14 - Weight Given to Each Organizational Purpose

Organizational Purpose Weighting
Accountability 0.105
Operational costffectiveness 0.105
Service 0.105
Flexibility 0.093
Sustainability 0.093
Capabilities 0.075
Decisioamaking and authority 0.063
Organizational structure costs 0.063
Oversight 0.063
Expertise and judgment 0.050
External communications 0.040
Internal communications 0.040
Values 0.030
Coaching/support 0.025
Employee development 0.025
Reduce risks and liabilities 0.025
Total all purposes 1.000

Evaluation Framework

To evaluate organizational alternatives egobtential structureis rated on a fpoint scale

where aratngoflYSFya GKS adNdzOGdzNE R2Sa ay20G Fd €
andaratingoBYS Il ya GKS &a0NHzOGdzNBE a¥Fdzf £ @ &dzLJL32 NI &aé i
the weighting for each organizationaluppose by the rating for each purpose and then
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summing them over all organizational purposes results in a single evaluation score that can be
used to assess the relative merits of alternative structures.

For the intents of this analysis, the current stnuiet is rated & for each organizational purpose
(and therefore has an overall evaluation score of 3.0 after the weighted scores for each
organizational purpose is summed). The ratings for each organizational purpose for each
organizational alternative pieented will be compared to the current structure. Consequently,
the overall evaluation score for each alternative reflects a comparison to the current structure.

4.7.3 TEM®rganizational Assessment

The development of organizational alternatives for gmergency medical servicgsoceeded
in a number of steps:

Step I Develop alternative structures using the structural paradigms
Step 2 Evaluate each alternative

Step 3 Developan organizational alternative that combines the best features of the most
promising alternatives

Step 4 Assess the viability of this alternative

Step 5 Confirm the benefits of the recommended structure

Four paradigmatic organizational structures were deped:
1. Geographit Deploys and organizes resources by geographic area

2. Management expertise Organizes resources around the management expertise needed to
perform specific activities

3. Customer Organizes the department by customer grouping

4. Key functions Identifies key functions needed for organizational success and organizes
around those functions

Geographic Structure

In a geographically oriented structure, service delivery is organized around geographic areas.
Geographic managers are charged with tailoring €% to address the needs of each
geographic area. Support functions and activities are assigned to geographic units as long as it is
costeffective to do so.

Table 40presentsthe structure of theemergency medical servicess if it were organized
geographically. The primary difference between a geographic structure and the current
structure is that the programs that support more effective operations (the dedicated offload
nursing program) and alternative approaches to pdovg service (theCardiac Safe City
Programand the Community ParamedicineProgram are assigned to the operations uniit this
structure, the commanders who are responsible for each geographic district would not only be
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charged with ensuring high qualiMS services are provided, but also charged with efforts to
provide service alternatives.

As compared to the current structure, a geographically oriented structure represents an
improvement in three areas: accountability, service, and flexibility.

Table15t Structure of theEmergency Medical Servic#Organized Geographically

Organizational Purpose Weighting| Score Total Comments

Accountabily 0105 | 4000 0.420 Lot e Y Gvegeographic aven s erfance
Operational coseffectiveness 0.105 3.000 0.315

Service 0.105 4.000| 0.420| Strengthens ability to tailor services o needs
Flexibility 0093 | 4.000 0.372 Qb;'gvfnaﬂgzti Seriees dto reflect emerging nes
Sustainability 0.093 3.000| 0.279

Capabilities 0.075 3.000| 0.225

Decisiommaking and authority 0.063 3.000| 0.189

Organizational structure cost 0.063 3.000| 0.189

Oversight 0.063 3.000| 0.189

Expertise and judgment 0.050 3.000| 0.150

External communications 0.040 3.000| 0.120

Internal communications 0.040 3.000| 0.120

Values 0.030 3.000| 0.090

Coaching/support 0.025 3.000 0.075

Employee development 0.025 3.000| 0.075

Reduce risks and liabiliies | 0.025 3.000| 0.075

Total all purposes 1.000 3.303
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Chief
Emergency Medic
Services
C.ommander Commander
Policy and Project Business Services
Management

Deputy Chief Deputy Chief Deputy Chief Deputy Chief
Communications Operations Operational Support Service Quality
Centre
» Communications Centre « Area Operations ¢ Finance & » Education & Development
Operations e Specialized Services Administration ¢ Professional Standards
* Sysems Performance « Cardiac Safe Cities Program o Materials & Equipment ¢ Emergency Medical
* Education and Quality o Community Paramedicine » Communications Consultant
Improvement « Dedicated Offload Nursing Systems * Special Projects
* EMS Planning Program « Fleet Operations
s SpeciaEvent Planning ¢ Scheduling

GEOGRAPHICALLY ORIEEVHRGENCY MEDICAL SERVTEBEETURE
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ManagementExpertise Oriented Structure

The expertise of managers drives a structure focused on leveraging managerial skills and
experience. This organizational alternative takes as an assumption that managers who are
effective managing one type of enterprise may less effective handling another type of
enterprise. Moreover, when structures are organized around management expertise, the staff
assigned to units tends to have similar capabilities. This often facilitates efforts to leverage staff
expertise across units

Tablel16 presents the structure of the emergency medical services if it were orgamaaad
management expertise. The structure groups EMS funstiomto areas requiring different
management skills and abilities:

e 24-hour emergency operations

¢ Non-emergency support

¢ Human resource management

e Program development and management
e Systemic improvement

e External relations

The operations unit would include botEMS response and communications operatiobhsth

of which are 24hour enterprises. The communications function, however, would only include
24-hour operations. The systems performance function that is currently part of the
communications division would pert to the systemic improvement unit. The EMS planning
function would be assigned to the technical support functions, and the communications
training would be assigned to human resources.

In this structure, noremergency support functions would also beganized into units that can
leverage managerial skills: finance and adntraigon, repair and maintenancetechnical
support, procurement and storeand scheduling.

A structure organized around management expertise represents an improvement over the
current structure in seven areas: accountability, operational esfstctiveness, service,
capabilities, expertise and judgment, external communications, and employee development.
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Table16 - Structure d Emergency Medical Servic#st were Organizediround Management Expertise

Organizational Purpose Weighting| Score Total Comments
Accountability for key functiorishuman resources
Accountability 0.105 4.000| 0.420| systemic improvement, and external relationgill

be enhanced.
Managers with appropriate expertise will be able

Operational coseffectiveness 0.105 4.000/ 0.420 . .
enhance coseffective operations.
Service 0.105 4.000 0420 A unit is established that focuses on systel
improvement.
Flexibility 0.093 3.000  0.279
Sustainability 0.093 3.000| 0.279
Capabilites important to the organization
Capabilities 0.075 4.000| 0.300| success systemic improvement and extern;

relatonss report to a single manager.
Decisiommaking and authority 0.063 3.000| 0.189
Organizationastructure costs| 0.063 3.000 0.189
Oversight 0.063 3.000| 0.189

The structure is designed to leverage expertise

Expertise and judgment 0.050 5.000 0.250 judgment of managers.

External communications will benhanced by

External communications 0.040 4.000| 0.160 combining the functions in a single unit.
Internal communications 0.040 3.000| 0.120
Values 0.030 3.000| 0.090
Coaching/support 0.025 3.000| 0.075
Rotating commanders and superintendents throu
Employee development 0.025 4.000| 0.100| the systemic improvement functions would bui

operational improvement skills and perspectives.
Reduce risks and liabiliies | 0.025 3.000| 0.075
Total all purposes 1.000 3.555
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Services

Commander Commander
Systemic Improvemen External Relations
e Systems Performance e City CounciLiaison
e Standard Operation e External Agency Liaison
Procedures

e Professional Standards

Deputy Chief

Program Developmen
and Management

Deputy Chief Deputy Chief Deputy Chief
Human Resources Operations Operational Support

e Education & o Area Operations e Finance & e Cardiac Safe Cities
Development e Specialized Services Administration Program
* Labor Relations + Communications Center ¢ Repair & Maintenance e Community
e Recruitment Operations ¢ TechnicaBupport Paramedime Program
¢ Special Event Planning e Procurement & Stores ¢ Offload Nursing
e Scheduling Program

EMS STRUCTURE ORGANIZED AROUND MANAGEMENT EXPERTISE
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Customer Oriented Structure

Tablel7 presents the structure of the emergency medical services if it were orgasmizaahd
customer groupings. Four customer groupings were used in developing this organizational
alternative:

1. Emergncy response customers

2. Non-emergency response customers
3. Internal customers

4. External stakeholders

While a customepriented structure would reduce the number of senior managers needed and
would potentially improve service accountability, operational coseffectiveness, flexibility,
capabilities and expertise, and judgment would suffer.

Key Functions Oriented Structure

Table18 presents the structureof the emergency medical services if it were organiaealind

0KS T OGAPGAGASE YR FdzyOdAazya GKFEG | NB kiyKS Y22
functionswere identified based on discussions with department leaders and the experience of

the corsulting team:

e Management and operational analysis
e Emergency response

¢ Human resource management

e Alternative response

e Communications

e Operational support

o External relationship management

A key functionsorganization represents an improvement over the current structure in seven
areas: accountability; operational effectiveness; service; sustainability; capabilities; external
communications; values; and employee development.
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Table17 - Structure of Emergency Medical Servigé# were organizedaround Customer Groupings

Organizational Purpose Weighting| Score Total Comments
Assigning disparate functons to the sal
Accountability 0.105 2.000| 0.210| organizational units will limiaccountability for the

performance of some functions.
Separating responsibility for critical care transp

Operational costffectiveness 0.105 2.000| 0.210 .
from emergency response mayincrease costs.
Service 0.105 4.000 0.420 Services can be tailored tetter meet the needs o
customers.
Assigning staff who address the needs of differ
Flexibility 0.093 2.000| 0.186 | customers to the different units limits operation:
flexibility.
Sustainability 0.093 3.000| 0.279
Responsibility for functions critical to organizatior
Capabilities 0.075 2000 0150 Success (for example, human resources

systemic improvement) has a lower organizatio
profile.

Decisiommaking and authority 0.063 3.000| 0.189

Fewer senior managers are needed to implem

Organizational structure cost 0.063 4.000| 0.252|
this structure.

Oversight 0.063 3.000| 0.189

Combining disparate functions to the sar
Expertise and judgment 0.050 2.000| 0.100| organizational units makes it more difficult |
leverage expertise and judgment.

External communications 0.040 3.000| 0.120
Internal communications 0.040 3.000| 0.120
Values 0.030 3.000| 0.090
Coaching/support 0.025 3.000| 0.075
Employee development 0.025 3.000| 0.075
Reduce risks and liabiliies | 0.025 3.000| 0.075
Total all purposes 1.000 2.740

Page |142



Chief

Emergency
Medical Services

Deputy Chief

External Customers

e City Council Liaison

e External Agency
Liaison

¢ Professional Standards

Emergency Customers

Deputy Chief

Deputy Chief
Internal Customers

Deputy Chief

Non-Emergency
Customers

Area Operations
Specialized Services
Communications
Centre Operations
Special Event Planning

e Finance and
Administration

¢ Repair and
Maintenance

e Technical Support

e Procurement and
Stores

e Scheduling

¢ Human Resources

e Systematic
Improvement

Cardiac Safe Cities
Program

Community Paramedic
and Medicine Program
Dedicated Offload
Nursing Program
Critical Care Transport

CUSTOMER ORIENTED EMS STRUCTiBfEer Groupings)
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Table18 - Structure of the Emergency Medical Services as if it Were Organized Around Key Functions

Organizational Purpose Weighting | Score Total Comments

Accountability for the functions most critical 1

Accountability 0.105 4.000| 0.420 the department's success is well defined.

A unitis established specifically responsible

Operational coseffectiveness| 0.105 4.000| 0.420| identifying  opportuniies to  improve
management and operations.

Service 0.105 5.000| 0.525

Flexibility 0.093 3.000| 0.279

The structure emphasizes the departmen
key strategic initatives the need to develof

Sustainability 0.093 4.000| 0.372 and implement alternative service deliver
options
The structure is organized around i
Capabilites 0.075 5.000/ 0375 Ol L*X 0Af AUGASAa Yzald O
success.

Decisionmaking and authority 0.063 3.000| 0.189
Implementing a customer oriented structul

Organizational structure cost; 0.063 2.000| 0.126 will increase management needs somewhat.
Oversight 0.063 3.000| 0.189
Expertise and judgment 0.050 3.000| 0.150
External communications 0.040 4.000| 0.160 A unit 'S d_edlcated © supporingxternal
communications.
Internal communications 0.040 3.000| 0.120
The structure reflects the functions that a
Values 0.030 5.000| 0.150 Y2aid AYLRNIFyG G2 0f
Coaching/support 0.025 3.000| 0.075
A unitis established that focuses on employ
quality; rotating staff through the systemi
Employee development 0.025 4.000| 0.100 improvement unit will also develop neede
skills.
Reduce risks and liabiliies | 0.025 3.000| 0.075
Total all purposes 1.000 3.725
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4.7.4 TEMRRecommended Structure

The recommended organizational structure for EMS is that geagraphic orientatiorbut
tempered to reflect management expertise

Key features othe Recommended Structure

Promising features of each paradigmatic organizational structure were used to develop the
recommended structure presentesh Table 19, This structure organizes the delivery of the
RSLI NIYSyiGdQa O2NB &S NIieSgeograpbi® Srivluralkakeatitef & @ |
however, this geographic orientation is tempered to reflect management expertise. For
example, instead of agming responsibility for managing service delivery alternatives to the
section managers, responsibility for developing alternative service delivery approaches is
assigned to its own unit. Geographic managers will, however, have a strong incentive to
implement viable alternative service delivery approaches because they will be ¢egdrgable
for managing call volume in their regions.
CtKS 1Se& TFdzyOlAzya ySOSaalgsstemic2mpravirient, RSdrilalNI Y Sy
relations, human resources, operations, operational support, and alternative service dejivery
are highlightednm the recommended structure. This structure will enhance accountability for
LISNF2NXAY3 (KSaS 1Se TFdzyOliAazyad ¢KS aidNHzOG dzNF
what they do best.

e The Deputy ChiefAlternative Service Delivery will focus exclabivon developing and

supporting the implementation of these prograrfis.

e The Deputy Chief Human Resources will be responsible for ensuring the quality of
department staff.

e All 24hour operationsg The EMS response and transport as well as communications
areassigned to the Deputy ChieDperations*!

e Responsibility for performance improvement efforts is assigned to a single maffager.

e Responsibility for external relations which is especially important to a department

whose funding is provided by both thequince and theGty ¢ is assigned to a single
manager.

“*The offload nursing program reports to the De puty Chief whose operating unit directly benefits from tiiamro
' Communications support functions (e.g., systems performance, education and quality improvement, and EMS planning) atetassitgsie
focusing on these issues for the entire department.

*2The operations superintendents who report centrally andently support improvement efforts are assigned to this unit.
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Table 19 - Recommended Structure of the Emergency Medical Servid@gographically Organized Structure
Tempered to Reflect Management Expertise

Organizational Purpose

Accountability

Operational coseffectiveness

Service
Flexibility

Sustainability

Capabilities

Decisioamaking and authority
Organizational structure cost
Oversight

Expertise and judgment

External communications
Internal communications
Values

Coaching/support
Employee development

Reduce risks and liabilities
Total all purposes

Weighting| Score

0.105

0.105

0.105

0.093

0.093

0.075
0.063
0.063
0.063

0.050

0.040
0.040
0.030

0.025

0.025

0.025
1.000

4.000

4.000

4.000

3.000

4.000

5.000
3.000
4.000
3.000

5.000

4.000
3.000
5.000

3.000

4.000

3.000

Total

0.420

0.420

0.420

0.279

0.372

0.375
0.189
0.252
0.189

0.250

0.160
0.120
0.150

0.075

0.100

0.075
3.846

Comments

Accountability for the functions most critical to tt
department's success is well defined.

A unit is established specifically to be respons|
for identfying opportunites to improve
management, and the operations segment
incorporated in the structure; the structure als
facilitates efforts to leverage manageme
expertise.

¢KS dzyAiliQa F20dzaSa 2l
also focus on improving services.

The structure emphasizes the department's k
strategic initiatves the need to develop anc
implement alternative service delivery options.

The structure is organized around the capabilif
Y2ad ONRGAOIE G2 GKS |

Implementing this structure will modestiseduce
organization structure costs.

The structure is designed to leverage expertise
judgment of managers.

A unit is dedicated tosupporing external
communications.

The structure reflects the funcu'on§ the}t are mc
AYLERNIFYyG G2 GKS RSLXYT

A unit is established that focuses on employ
quality; rotating staff through the systemi
improvement unit will also develop needed skills.
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Operational support units are organized based on types of expertise needed to manage the
units.

Viability of the Recommended Structure

Implementing the recommended structure is viable. No people, systems, or cultural barriers
should hinder implementation fothe recommended organizational structure because the

a0 NUzZOGdzNBE NBUFAya 1S@e FSIFddaNBa 2F (GKS RSLI N
However, the recommended reorganization of key functions should allow the EMS chief to
leverage the skills of kemanagers more effectively.

The only barrier to implementation relates to funding. The recommended structure assigns
functions that are currently dedicated to the Communications Division (systems performance,
education and quality improvement, and EMSamming) to units that serve the entre
organization. Because communications operations are currently 100 percent funded by the
province, these crucial communications support functions are also fully funded by the province.
If the recommended structure ismplemented, these functions must continue to be fully
funded by the province.

Benefits of the Recommended Structure

The recommended structure represents a significant improvement over the current structure
and each of the paradigmatic alternatives. Thee@ll rating of 3.846 for the recommended
structure is higher than the score for the other alternatives and is significantly higher than the
rating of 3.000 for the current structure.

Observations

We discussed the organizational recommendation with the ChieTE€S. Our discussions
revealed some challenges in implementing and operating within the recommended structure,
particularly with the span of control for the Deputy Chief of Operations whakid make this
organizational design unwieldy. Nevertheless, the Chief will consider the analysis and
recommendations as he assesses the best fit organizational design for Emergency Medical
Services.
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EMERGENCY MEDICAL SERVICES RECOMMENDED ORGANIZATIONAL STRUCTURE

Chief

Emergency
Medical Services

Commander

Systemic
Improvement

Commander
External Relations

e Systems Performance
e Standard Operation Procedure

e External Agency Liaison
e Professional Standards

Deputy Chief Deputy Chief Deputy Chief Depgty Ch'ef_
. : Alternative Service
Human Resources Operations Operational Support Delivery

o Area Operations e Finance and

e Cardiac Safe Cities

e Education&

Development
e Labor Relations
e Recruitment

e Specialized Services

e Communications Centre
Operations

e Special Event Planning

¢ Offload Nursing Program

Administration
Repairand Maintenance
e Technical Support

e Procurement and Stores
Scheduling

Program

o Community Paramedic
and Medicine Program
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4.7.5 TE®rganizational Assessment

The development of organizational alternatives for the fire service followed the steps as

for the Emergency Medical Services. In addition, the same four paradigmatic organizational
structures were developed for the fire servicegeographic, management expertise, customer,
and key functions.

1. Geographit Deploys and organizes resourcesgapgraphic area

2. Management expertise Organizes resources around the management expertise
needed to perform spedcific activities

3. Customer Organizes the department by customer grouping

4. Key functiong Identifies key functions needed for organizational sucaassorganizes
around those functions

Geographic Structure

Table20 presents a fire service organizational structure using the geographgdigm. In his
organizational alternative, a single manager would be responsible for the delivery of the full
range of fire department services in an area. This responsibility would include fire suppression,
EMS response, fire code inspection, and enforcement. Arakrgd prevention and public
education unit would be retained, however, to perform functions that cannot be effectively
decentralized. These prevention and education functions include developing public education
programs, implementing citywide public ediimn programs, providing support for
enforcement cases that will go to court, and working with stakeholders to identify alternative
approaches to complying with the fire code.

A geographically organized structure supports key organizational purposes effecively

than the current structure. Organizing services geographically enhances accountability,
promotes flexibility, and facilitates efforts to use fire suppression staff to more broadly support
fire department objectives.

Page [150



Service Efficiency Revieworonto Fire Services oronto EMS

Table20 - Structure of the Fire Service ifr@anized byGeography

Organizational Purpose | Weighting Score

Accountability

OperationalCostEffectiveness

Service

Flexibility

Sustainability

Capabilities
DecisioAMakingAnd Authority
Organizational Structure Cost
Oversight

Expertise And Judgment
External Communications
Internal Communications
Values

Coaching/Support

Employee Development
Reduce Risks And Liabilities
Total All Purposes

0.105

0.105

0.105

0.093

0.093
0.075
0.063
0.063
0.063
0.050
0.040
0.040
0.030
0.025
0.025
0.025
1.000

4.000

5.000

5.000

4.000

3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000

Total

0.420

0.525

0.525

0.372

0.279
0.225
0.189
0.189
0.189
0.150
0.120
0.120
0.090
0.075
0.075
0.075
3.618

Comments

Accountability for the level of service providedin
given geographic area is enhanced.

This structure facilitates efforts to use suppressic
staff to supportinspection and public education
needs.

Creates opportunity to tailor services to needs;
substantially more inspectionsill be performed
and public education efforts will be enhanced.

Ability to adjust services to reflect needs in a giv
areais enhanced.
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Chief

Fire Services

Policy, Project and
Public Information

Division Chief

Division Chief

e Public Information and
Media Communications

e City Council Liaison

e External Agencliaison

Special Projects and
Emergency Planning

e Emergency Planning and
Research
¢ Health and Safety

Deputy Chief

City Level Prevention
and Public Education

Citywide Programs

Legal Support

Code Compliance

Area Fire Code Inspection
and Enforcement

Area Public Education

Deputy Chief
Operations

e Fire Suppression and EMS
Response

Deputy Chief

Professional
Development and
Mechanical Maintenance

Deputy Chief

Staff Services and
Communications

Communications e Mechanical Maintenance
Staff Services e Professional Development
Information and and Operations Training
Communication Systems

Finance and

Administration

Facilities andaterials
Management

Attendance Management
Business Analyst

GEOGRAPHICALLY ORIENTESERACETRUCTURE
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Management Expertise Oriented Structure

Table 21 presents the structure of the fire services if it were organized around management
experti®. In this alternative, all 24 operationdire suppression, EMS response, and
communications are assigned to a single manager. The structure also leverages the skills and

experience of managers in the following areas:
e Fire prevention and public education
e Support services
¢ Human resources
e External relations
e Emergency planning and research
e Health and safety

In addition, in this structure support services are grouped to reflect the skills and expertise of
support services managers.

A structure that is organized around management expertise meets organizational purposes
somewhat more effectively tharthe current structure. While changes from the current
structure are modest, organizing around the skills and expertise of managers will enhance
accountability, operational costffectiveness and expertise and judgment.
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Table21 - Sructure Of The Fire Service®rganized Around Management Expertise

Organizational Purpose | Weighting| Score Total

Accountability

Operational costeffectiveness

Service

Flexibility

Sustainability

Capabilities

Decisiommaking and authority
Organizational structure cost
Oversight

Expertise and judgment

External communications
Internal communications
Values

Coaching/support
Employee development
Reduce risks and liabilities
Total all purposes

0.105

0.105

0.105
0.093
0.093
0.075
0.063
0.063
0.063

0.050

0.040
0.040
0.030
0.025
0.025
0.025
1.000

4.000

4.000

3.000
3.000
3.000
3.000
3.000
3.000
3.000

4.000

3.000
3.000
3.000
3.000
3.000
3.000

0.420

0.420

0.315
0.279
0.279
0.225
0.189
0.189
0.189

0.200

0.120
0.120
0.090
0.075
0.075
0.075
3.260

Comments

Accountability for selected functionsexternal
relations and human resourcesnill be enhanced.

Managers with appropriate expertise will be able
enhance coseffective operations; but changes as
compared to current structure are modest.

The structure islesigned to leverage expertise an
judgment of managers; but changes as compare
the current structure are modest.
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Chief

Fire Services

Division Chief Division Chief
Policy, Project and Special Projects and
Public Information Emergency Planning

¢ Public Information and e Emergency Planning and
Media Communications Research
¢ City Council Liaison e Health and Safety

e External Agencliaison

Deputy Chief , Deputy Chief Deputy Chief

: - Deputy Chief - Professional

ity Level Prevention : Staff Services and

nd Public Education Operations Communications Development and

Mechanical Maintenance
¢ Citywide Programs e Fire Suppression and EMS e Communications ¢ Mechanical Maintenance
¢ Legal Support Response * Staff Services ¢ Professional Development @n
¢ Code Compliance e Area Fire Code Inspection ¢ Information and OperationsTraining
and Enforcement Communication Systems
¢ Area Public Education e Finance and

Administration

Facilities and Materials
Management

MANAGEMENT EXPERTISERIENTED FIRESERVICESTRUCTURE
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Customer Oriented Structure

Table 22 presents the structure of the fire services if it were organized around customer
groupings. As with the EMparadigm, four customer groupings were used in developing this
organizational altemative:

e Emergency response customers

¢ Nornemergency response customers
¢ Internal customers

e External stakeholders

A customer oriented structure meets fire services needs less well than the current structure.
While service will be enhanced and fewer managetnpasitions are needed, a customer
oriented structure reduces accountability, flexibility, capabilities, and expertise and judgment.
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Table22 - Structure ofthe Fire Service®rganized Around Custom@rientation

Organizational Pysose
Accountability

Operational costffectiveness

Service

Flexibility

Sustainability

Capabilities

Decisioamaking and authority
Organizational structure cost

Oversight
Expertise and judgment

External communications
Internal communications
Values
Coaching/support
Employee development
Reduceisks and liabilities
Total all purposes

0.105

0.105

0.105

0.093

0.093

0.075

0.063
0.063

0.063

0.050

0.040
0.040
0.030
0.025
0.025
0.025
1.000

2.000

3.000

4.000

2.000

3.000

2.000

3.000
4.000

3.000

2.000

3.000
3.000
3.000
3.000
3.000
3.000

Weighting| Score Total

0.210

0.315

0.420

0.186

0.279

0.150

0.189
0.252

0.189

0.100

0.120
0.120
0.090
0.075
0.075
0.075
2.845

Comments

Assigning disparate functions to the same
organizational units will limitaccountability for the
performance of some functions.

Services can be tailored to better meet the needs
customers.

Assigning staff who address the needs of differer
customers to the different units limits operational
flexibility.

Responsibility for functions critical to organizatior
success (for example, human resources and
systemic improvement) has a lower organization:
profile.

Fewer senior managers are needed to implemen
this structure.

Combining disparate functions to the same
organizational units makesritore difficult to
leverage expertise and judgment.
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CUSTOMER ORIENTED FIREERVICESTRUCTURE

Chief
Fire Services

. . . Deputy Chief
Deputy Chief Deputy Chief Deputy Chief puty
External Customers Emergency Customers Internal Customers Non-Emergency
9 y Customers
e Staff Services
e Public Information and « Fire Suppression and EMS * Information and « Fire Code Inspection and
Media Communications Response Communication Systems Enforcement

e Finance and
Administration

o Facilities and Materials
Management

e MechanicaMaintenance

e Professional Development
and Operations Training

e Emergency Planning and
Research

e Health and Safety

e City Council Liaison e Communications e Public Education

o External Agencliaison
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Key Functions Oriented Structure

Table23presents the structure of the fire services if it were organized around the activities and
FdzyOlA2ya GKFG IINB GKS Yz2ad AYLR2NIFyd G2 GKS
identified based on based on discussions with department leaders and the experience of the
POMAX consulting team:

e Emergency response

e Fire prevention and public education
e Operational support

e Human resources

e External relations

e Systemic improvement

e Risk management

e Health and safety

A key functionsorganizational structure represents an improvement over the current structure
in a number of areas. While a key functions structure is more expensive than the current
structure, this structure is rated higher than the cumtestructure in terms of accountability,
operational coseffectiveness, service, sustainability, capabilities, external communications,
values, employee development, and reducing risks and liabilities.
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Table 23 - Sructure of the Fire Service®rganized Aroundthe Activitiesand FunctionsMost Important To

Success (Key Functions)

Organizational Purpose | Weighting| Score

Accountability

Operational costffectiveness

Service

Flexibility

Sustainability

Capabilities
Decisiommaking and authority
Organizational structure cost

Oversight
Expertise and judgment

External communications
Internal communications
Values

Coaching/support

Employee development

Reduce risks and liabilities

Total all purposes

0.105

0.105

0.105

0.093

0.093

0.075
0.063
0.063

0.063
0.050

0.040
0.040
0.030
0.025

0.025

0.025

1.000

4.000

4.000

4.000

3.000

4.000

5.000
3.000
2.000

3.000
3.000

4.000
3.000
5.000
3.000

4.000

5.000

Total

0.420

0.420

0.420

0.279

0.372

0.375
0.189
0.126

0.189
0.150

0.160
0.120
0.150
0.075

0.100

0.125

3.670

Comments

Accounfability for the functions most critical to the
department'ssuccess is well defined.

A unitis established specifically responsible for
identifying opportunities toimprove management
and operations.

A unitis established that responsible for
improving operational performance.

By emphasizing risk management the structure
supports a consistent focus on determining how
best to use resources to manage risks in a thay
reflects city needs.

The structure is organized around the capabilities
Y2ald ONRUAOIEf 02 U0UKS |

Implementing a customer oriented structure will
increase management needs somewhat.

A unitis dedicated to supporting external
communications.

The structure reflects the functions that are most
AYLRNIFYyG G2 GKS RSLIT

Aunitis established that focuses on employee
quality; rotating staff through the systemic
improvement unit will also develop needed skills.

Functions are emphasized that promote employe
safety and the fireS§ NJZBAm@ngg@ment of risks.
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Division Chief

Chief

Fire Services

| Division Chief

External Relations

e Public Information and Media Communications

e City Council Liaison
e External Agencliiaison

District Chief
Risk Management

Systemic Improvement

District Chief
Health and Safety

Deputy Chief

Human
Resources

Deputy Chief : :
e P puty _ g Deputy Chief Deputy Chief
iIre Prevention an .
Public Education Emergency Response Operational Support
« Fire Code Inspection and e Fire Suppression and EMS e Quartermaster
Enforcement Response e Information and Communication

e Public Education

¢ Legal Support

e Alternate Approacheto
Code Compliance

e Communications

Systems
e Finance and Administration
¢ Faciliies and Materials
Management
¢ Mechanical Maintenance

KEY FUNCTIONS ORIENTED FIREERVICESTRUCTURE

e Professional Development
and Operationdraining

¢ Recruiting

e AttendanceManagement
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4.7.6 TFRecommended Structure

Key Features of the Recommended Structure

Promising features of each paradigmatic organizational structure were used to develop the
recommended structurgresented in
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Table24. The structure2 NHI Yy AT Sa (KS RSt AGSNER 2F (GKS RSLI N
A single manager is responsible for the full range of fire services sarnsogpression, medical

response, inspections, and educatiom each organizational area. Assigning these
responsibilities to the same manager will facilitate the integration of these services. In addition,

the geographic manager will be charged with ensuring fire suppression staff support all
department services. The structure also leverages the expertiseyahkmagers:

e The Deputy Chief Operations oversees all 29bur operations

e Support functions that cannot be assigned to geographic districere grouped based
on management expertise

e A single manager is responsible for ensuring the quality of fire servicplogees

e ¢CKS RSLINILIYSYi(iQa FylfeiAO OFLIoATAGASE oAt
strategic (e.g., risk management), tactical (e.g., operational practices) and management
(e.g., using data to drive decision making) improveniénts

Thed (0 NHzO(G dzZNB KA IKf AIKGa 1Se& Fdzy Ol A-2nhducdedsl O | NB
risk management, and management and operational improvement.

Viability of the Recommended Structure

While the recommended organizational structure is viable, suca#gsimplemening the

structure will require a shiftin th&kR SLIF NI YSy 1 Qa 2NASYyGlFdA2yd Ly L
delivery by region and holding managers accountable for the full range of fire department
services provided in that regiornwill require a major shift in orientation for the department.

Instead of assigning responsibility for services into different organizatsilos managers will

be required to integrate services and to leverage all the resources reporting to them to achieve
organizatonal objectives. In an organization the size of €S ensuring the expectation that

fire suppression crews support inspection and public education activities is consistently
implemented will be difficult unless a single manager is accountable for bioittibns.

43 Because this function reports directly to the chief, it will be positioned to have broad influence on the
department.
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Table24 - The Recommended Structure Of The Fire Services (Geographic Orientation)

Organizational Purpose | Weighting| Score Total

Accountability

Operational costeffectiveness

Service
Flexibility

Sustainability

Capabilities

Decisioamaking and authority

Organizational structure cost
Oversight

Expertise and judgment
External communications
Internal communications

Values

Coaching/support

Employee development

Reduce riskand liabilities

Total all purposes

0.105

0.105

0.105

0.093

0.093

0.075

0.063

0.063
0.063

0.050

0.040

0.040

0.030
0.025

0.025

0.025

1.000

5.000| 0.525

5.000| 0.525

4.000| 0.420

4.000| 0.372

4.000| 0.372

4.000| 0.300

5.000| 0.315

3.000| 0.189
3.000| 0.189

4.000| 0.200

4.000| 0.160

3.000| 0.120

5.000| 0.150
3.000| 0.075

4.000| 0.100

5.000| 0.125

4.137

Comments

Combining service delivery by geographic area
facilitates efforts to leverage suppression staff to
supportinspection and public education needs

Creates opportunity to tailor services to needs;
substantally more inspections will be performed
and public education efforts will be enhanced.

Ability to adjust services to reflect needs in a give
areais enhanced.

Ability to adjust services to reflect needs in a give
areais enhanced.

The structure emphasizes the department's key
strategic iniatives the need to developand
implement alternative service delivery options

By emphasizing risk management the structure
supports a consistent effort on determining how
best to use resources to managerisks in a way tl
reflects city needs.

The structure is organized around the capabilities
Y2a G ONXGAOI f suc@ssiKS |

The structure is designed to leverage expertise a
judgment of managers; but changes as compare:
the current structureare modest.

A unitis dedicated to supporting external
communications.

The structure reij ects the fur)cﬁops thgat are most
importantto theR S LJ NI YSY U Qa ac

A unitis established that focuses on employee
quality; rotating staff through the systemic
improvement unit will also develop needed skills.

Functions are emphasized that promote employe
safety and the fire service's management of risks
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Other aspects of the recommended structure will also require a change in culturex&wmiple,

dzaAy3a lylfeara YR AYTF2NXIGAZ2Y (G2 RNAGS RSOA3
operations will represent a change for many department managergaiA unless the
expectation that information be used to drive decision making is suga by an
organizational change, implementing this concejt be difficult.

Other aspects of the recommended structure reflect a reorganization of responsibilities to take
advantage of the expertise of managers and should not be difficult to implement.

Benefits of the Recommended Structure

The recommended structure represents a significant improvement over the current structure
and each of the paradigmatic alternatives. The overall rating of 4.137 for the recommended
structure is higher than the othealternatives presented in the study, and it is significantly
higher than the rating of 3.000 for the current structure.

C2NRYyUG2Qa CANB / KAST aSSa az2vy$sS OKIFffSy3asSa oAl
TFS wa the process of organizational realignment bef this report was received. The Chief
expressed some concern about the breadth of responsibility, particularly for the Deputy Chief

of Operations in this structure Similar to the perspective of the Chieff TEMS the Fire Chief

will take into account the ideas and discussion presented in this section as organizational
priorities are implemented.
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Fire Services

Division Chief I

I Division Chief

External Relations

¢ Public Information and
Media Communications

e City Council Liaison

e External Agency Liaison

Risk Management and
Systemic Improvement

e Emergency Planning and Researc
¢ Risk Management

e Operational Aalysis

e Management Analysis

Division Chief .
_ ivision Chie | Deputy Chief

City Level Prevention _

and Public Education Operations

e Fire Suppression and
MedicalResponse

¢ Area Fire Code Inspectior

and Enforcement

Area Public Education

Communications

¢ Health and Safety

* Citywide Programs
e Legal Support
e Code Compliance

Deputy Chief Deputy Chief
Support Services Human Resources
e Quartermaster ¢ Professional
¢ Information and Development and
Communication Systems Operations Training
¢ Finance and ¢ Recruiting
Administration ¢ Attendance Management
¢ Facilities and Materials
Management

¢ Mechanical Maintenance

FIRESERVICERRECOMMENDED ORGANIZATIONAL STRUCTURE
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5.0 Consolidation of Communication Centres

One of the questions to be answered by the Toronto Serdnd Qganizational Study is
whetherit is feasibleand desirablé¢o consolidate theTFSand TEMScommunication centres.

Consolidation is most often feasible from a technical infrastructure and facilities point of view
and easier to achieve when the amalgamation involves a single emergency discipline guoli

fire or EMS). Greater challenges are experienced from an operational, finagwraltnanceor
political point of view particularly when mulfurisdictional agencies (police, fire, EMS) are
considered for dispatch amalgamation. Differences in sja#lification criteria, intake training,

the need for staff to learn dissimilar operational methods, continuing education, maintaining
skill sets by discipline, and the stressors of changing dispatch roles (switching between police,
fire, and ambulance mébds) all have a profound impact on the operation of consolidated
dispatch centers as well as field operations.

People who have not had the opportunity to experience the day to day work of emergency call
taking and dispatching sometimes wonder what diffiguhere is in answering a telephone and
sending an emergency responder to an addressit it is a difficult job for many reasons, and
only a minority of the population have the aptitude for it and even fewer can learn all the skill
sets required to caliake and dispatch for two or three types of emergency services.

Consolidation success can be characterized in several different ways. Building and technical
infrastructure consolidation may be a success even if the dispatch entities continue to operate
individually (cehousing). In this way radio, secure power systems, data communication systems
and backups may be housed in one or two locations and used by all entities. A common
computer aided dispatch and other systems (geographic information systentematic
vehicle location, telephony) may be more easily supported than different systems at different
locations. A common backup communications center would be expected to eventually reduce
costs and improve productivity.

Dispatch consolidatiomvould be a significant culture change no matter to what degrehe
consolidation takes place and it would have tohsndled as carefully as any cultural shift a
jurisdiction will find itself coping with the personnel fallout for, literally, the next generation.

Intuition tells us that dispatch consolidation is straightforwardbut it is far from simple.
Dispatch consolidation is usually explored because of the need to reduce expenditures and
avoid costs but in some cases the initial capital cost of amalgamatsran extended period
before cost recovery takes place. The greatest cost avoidance can be expected in salaries,
wages, and benefits since the degree of scale will mean that fewer staff are required in a fully
consolidated dispatch center. However, stadtluctions also bring forward the issues of human
resource management and, possibly, separation costs. In addition, lengthier intake training
periods ¢ due to needing to train new hires to dispatch each emergency seriaed
continuing education will ofet some savings. And the possibility of increased staff turnover
because of the rigors of dispatching different emergency response disciplines with different
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policies, procedures, standing orders, and methods might also represent additional costs,
sometines very significant.

Even though there are many pitfalls to consolidation, it can be successful assuming that the
feasibility is carefully studied, all aspects of buildings, technology, backup facilities, and staff
change are taken into account, and a caelpensive strategy and project plan are employed to
transition into a consolidated environment. Achieving success could take from 3 to 10 years
depending on how success is defined.

The feasibility of consolidating the fire and EMS dispatch centres has exémined from the
LISNERELISOGA®SA 2F adlFF t S@St ax GSOKyz2f23e3x Tdzy
negative report on any one or two of these areas could negate the feasibility of consolidation.

In Ontario, the consolidation ofire and EMS communication censehas another major

AYLIX AOFIGA2Y G2 06S O2yaARSNBR® ¢KIG A&z hyidl N
Ffy2ad Fff 2F (GKS 2LISNYGAZ2Y FYR Y2ad 2F GKS
centres at the 100% leve And, those areas which are not fundedsuch as some of the
technologyc are closely legislated and regulated in much the same way as emergency medical
services in Ontario. Toronto is somewhat unique in Ontario since it operates its own ambulance
commurication centre, as does Niagara region, whereas most other ambulance communication
centres in the province are either directly operated by the Ministry of Health and Long Term

Care or are under contract to operate like an MOHLTC centre. However, thissoaggiwill

not preclude Toronto from having to negotiate possible changes to staff and technology
funding levels if theCity moves forward with consolidatigmor will the City have full control

over the type of technology that can be installed if it hasmpact on the provincial platform.

5.1.1Staffing and Technology

The primary areas of consideration when evaluating consolidation feasibility are staffing and
technology. In some cases, consolidation will allow a similar level of work that is being
acconplished by two or more centers, to be accomplished in a combined centre, using fewer
full time equivalents. This is because in any environment that incoming calls caonahould

not ¢ be delayed before answering, there has to be a reasonable |levelafifavailability, or
surplus capacity, to accommodate peak call loads. A consolidated communications centre may
be able to reduce the surplus capacity experienced in each communications centre while still
ensuring sufficient capacity to handle incomingj€auring peak activity times.

Our review included examining the staff levels at the EMS and fire communications centres to
determine if staff resources were adequate in both organizations and then assessing whether
efficiencies gained within a consoligat entity would offset the technical and initial
operational costs of consolidation.

We also examined the technical impact of consolidation and the expected period of recovery
before evaluating the possible organization and operation of a combined concatiomns
centre.
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5.1.2TEMS

As we noted previously, one of the considerations and complications in determining EMS
communications staff levels is that the communications staff are fully funded by the Ministry of
Health and Long Term Care. So, while we wake recommendations with respect to EMS
communicatiors staff levels, the City of Toronto will have to negotiate funding with the
Emergency Health Services Branch of MOHLTC.

Calculating the required call taker and dispatcher staff levels at EMS was dcaiagpprocess

since the levels fluctuate depending on call volume, time of day, and day of week. Our initial
calculations assumed a static base level of call takers and dispatchers; for example, 4 call takers
and 4 quadrant dispatchers 24 hours a dayhwsiome increase based on peak event (call)

@2t dzvySao Ly TFrOGx GKAa AayQid dGdKS OFraSeo ¢KSNB
dispatchers on duty depending on the time of day or night. Unusual increases in event load are
compensated by supervisprstaff assisting as necessary. This is a laudable and cost efficient
approach to staffing thecommunicationscentre except it results in understaffing over many

hours of the day and night thereby decreasing capacity for supervisory oversight and quality
assurance.

Another factor has to be considered: tltemmunicationscentre staffing has to be considered

as part of the overall EMS response to patient events. The staffing demand analiisis in

3.3 TEMSStaffing Demand Analysisectionof this report calculates paramedic resource levels,
based on response to the most urgent patients, within 8 minutes and 59 seconds of the call for
assistance beingeceived at the EMS communications centre. This response target includes 2
minutes for call takers andispatchers to receive the catletermine the most appropriate EMS
resouce to respond to the incident anassign it, and a maximum travel time of 6 migsiand

59 seconds for paramedics to reach the incident. The two minute dispatch handling time target
can usually be met when calls are received in a linear fashion (one at a time), but becomes
much more difficult as call volumes increase and dispatchaye o conduct multiple resource
assignments, which is almost consistently the case TEMS So, any inability for
communications centre staff to achieve a two minute call taking and dispatch time target
partially negates the benefit of staffing paramedésources to achieve a sub 7 minute travel
time. TEMSacknowledges that the 2 minute call receiving and dispatch target is not currently
being met.

The EMSommunicationsstaff level calculation spreadsheets leading to our conclusions are
attached. Theseindicate the requirement for an additional 3 full ime equivalents assuming
that there is a minimunof 4 call takers and 4 dispatchers 24 hours a dtbywever, as noted
previously there can be as few as one or two call takers and two dispatchers on duty
depending on the time of day or night. Unusual increases in event load are compensated by

* The staff level calculation worksheets are attached as an exhibit but they are complicated to the extent that readers heillabte to
understand the process unless they are able to see the formulas in each cell and, even with that, the spreadsheernlasions probably R
NBIljdzA NB Wt A@SQ SELX I ylFdAz2yad 2SQONB KILILR (G2 LINPGARS (K248 tA@S SELX I
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supervisoy staff assisting as necessary besults in understaffing over many hours of the day
and night thereby decreasing capacity for supervisory oversight aatitg@ssurance.

To ensure accuracy of EM8mmunicationsentre staffing needs,ecalculation of the staffing

levels should be undertaken by EMS on an hour by hour and day by day basis to reflect the true

F dzf € GAYS SlidAa @t Syl NBpedzhlBIGS yeddiudto belieVel tReQ & & 2
true additional FTE requirement is likely to be 8 or more depending upon the actual fluctuation

in existing staff levels.

The recalculation can be accomplished THMS using our worksheets and formulas, and we
would be pleased to assist as required. We did not go further with calculations since EMS
communications staff levels is an item which tB#y has to negotiate withthe Emergency
Health Service Branchof the MOHLT@nd a live calculation tool, such as apreadsheets,
might assist during those negotiations.

5.1.3TES

A review of the current call taker and dispatcher staffing levels forflRgTFS) was completed
in order to determine if an appropriate staffing model was in place with respect to total call
volume as well as the required operational duties and responsibilities.

The TEScommunicator staffing analysis was conducted based on tlen& C formula; Erlang C

is a standardized telecommunications engineering formula used for communications and call
centres that use queuing technology. Erlang C expresses the probability that calls may be
gueued as opposed to immediately being servedlitall takers or dispatchers are busy when

a call or dispatch event is presented, the incident is queued. Erlang C calculates the probability
of queuing offered traffic, assuming that blocked calls or events stay in the system until they
can be handledIn addition to Erlang modeling of the TFS Communication CentiEr&
dispatcher per hour workload analysis was completed and a peer review of total annualized call
volumes, call taker and dispatcher staffing levels, and the performance based servicardtand
used to determine staffing levels was conducted of Vancouver Fire Rescue Service, Calgary Fire
Department, and Ottawa Fire Service.

Erlang calculations only consider the measurable components of a communication centre when
determining the total resoures required; the components are average calls per hour, average
time per call, and the acceptable service level (average delay or percentage of calls answered
within a set number of seconds). In public safety communication centres, and specifically fire
dispatch centres, there are other factors that must be considered when determining
appropriate staffing levels. These factors include mass calling events that overwhelm a
communication centre and the various tasks and responsibilities required of call takers
dispatchers throughout the course of an emergency event in support of fire operations.

Based on the Erlang C modeling of the TFS call taker and dispatcher staffing levels, and
consideration of other factors that must be addressed when determining@ppate staffing
levels for fire dispatch centre, the following comments are offered.
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Call Taking Function

The calculated call taker staffing level results are based on Erlang C calculations and identifies a
minimum of three (3) call takers for day ghifnd two (2) for night shift; this is based on the
existing business model of call taking.

Other call taking configurations were considered such @ having administration calls
answered by an administrative staff person, at least during peak daytooeshadministration
calls are currently answered by call takers, #@imdexcluding both administration calls and calls
from TEMS The rationale for these considerations is that it may be more cost effective to have
administration calls handled by TFS adisiration staff. This option should be further
investigated.

The option of excluding calls from emergency medical services was considered as EMS indicated
that they will be soon using a computer interface for all communications on medical calls.
Currently, medical calls are presented directly to tA€Sdispatch queue via the computer
aided dispatch interface while additional information, lift assist requests, and similar
information is transmitted by telephone.

Dispatch Function

The calculated dispatchestaffing levels, based on Erlang C calculations and the workload per
hour analysis, identify a minimum of three (3) dispatchers required for both day and night
shifts. As a result of the random nature of dispatcher support activities during an activenhcid
and to account for large scale events and instances of extreme dispatcher activifys¢eaye
weather events, tactical dispatching, etc.) the minimum dispatcher staffing level should be four
(4) for both day and night shifts.

TFShould consider moving to a revised dispatcher staffing level of four (4) dispatchers for both
day and night shifts from the current staffing level of six (6) dispatchers for both day and night
shifts.

5.1.4Methodology

The industry standard accepted metthology for public safety staffing analyses is the use of
Erlang calculations. There are three North American organizations responsible for establishing
the administrative and operational guidelines and procedures for Public Safety Answering
Points (PSAPThese are the Association of Communication Officials (APCO), the National Fire
Protection Association (NFPA), and the National Emergency Number Association (NENA).

In 2003, NENA formally adopted Erlang fgr[nula calculations as the ba§eline for stathag in A
PSAP Staffing Guidelines Refoitt y | RRAGA 2y (2 (i KBesdurgelLBefgrsy 3 NB L.
to Erlang for staffing requirements.

2 A0K NBaLISOG G2 FTANB ASNIAOS 2LISNIGAZ2YAEAIT bCt!
of fire preventionandl y | dzi K2 NA (G} G A BS Eandza8BF@n cAngideleltithef A O &

“* NENA webs itdnttp://www.nena.org/?page=psap_affingquide& terms=staffing
“* NENA webs itdnttp://www. nena.org/?page=HR_Resourcel ist
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North American industry benchmark with respect to fire service operations including
emergency call answering and dispatching. The applicable standard for PSAP operations is NFPA
1221-Standard for the Installation, Maintenance, and Use of Emergency Service
Communications System#/hile 1221 speaks to the issue of PSAP staffing it does not prescribe
0KS d20Ft ydzYoSNI 2F aidlF FF LI2AAGA2Y aulisdittibnfil KSNJ A
shall ensure that there are sufficient telecommunicators available to effect the prompt receipt

YR LINRPOS&aAY3a 2F FfFNya ySSRSRE Tozhis ¥, NGPAGI KS N
provides prescriptive performance targets with respém the emergency call answering and
dispatching of resourcés.

Section 7.4 includes the following:

7.4.1 Ninety-five percent of alarms received on emergency lines shall be answered
within 15 seconds, and 99 percent of alarms shall be answered within 40
seconds.

7.4.2 Ninety percent of emergency alarm dispatching shall be completed within 60
seconds, and 99 percent of alarm processing shall be completed within 90
seconds?

During the time of theTFSCommunicatios Centre review, the NFPA adopted the latestsion

of the 1221 standard (2013 edition) which has changed the performance measurement for
emergency alarm dispatching. For purposes of comparison, the most current version of NFPA
1221 (2013) states the following for alarm processing:

7.4.1 Ninety-five percent of alarms received on emergency lines shall be answered
within 15 seconds, and 99 percent of alarms shall be answered within 40
seconds.

7.4.2 With the exception of the calls types identified in Section 7.4.2.2, 80 percent of
emergencyalarm dispatching shall be completed within 60 seconds, and 95
percent of alarm processing shall be completed within 106 sectnds.

7.4.2.2 Emergency alarm processing for the following call types shall be completed
within 90 seconds 90 percent of the timedawithin 120 seconds 99 percent of
the time:

1. Calls requiring emergency medical dispatch questioning anehnpikal
instructions

2. Calls requiring language translation

3. Calls requiring the use of a TTY/TDD device or audio/video relay services

“"NFPA websitdttp://www. nfpa. org/categorylis t. asp? categoryid=143&url=about%20us
“NFPA 1221 Section 7.3.1

“*NFPA 1221 Section 7.4

* Refer to AppendiB

*! Refer to AppendiB
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4. Calls of acriminal activity that require information vital to emergency
responder safety prior to dispatching units

5. Hazardous material incident

6. Technical rescue

The 2010 version of NFPA 1221 did not provide different performance measurements based on
specific caltypes.

For purposes of this staffing analysis, alarm processing standards as per the 2012 version NFPA
1221 are consideredTF®current Quality Assurance program is based on the performance
criteria of the 2010 version of the standard; therefore, thesefpenance metrics are used to
ensure common and consistent comparison of current performance management.

5.1.5Erlang Calculations

Erlang calculations are standardized, scienbfaised telecommunications engineering
calculations used extensively throughoundustry, including public safety, to determine a
number of unknown communicati@xcentre variables, such as the total number of telephone
lines required or the total number of staff required in a call centre. A number of metrics are
considered in Erlangalculations and the appropriate Erlang formula is selected based on the
configuration of the centre.

As the TFSCommunicatios Centre uses queuing technology for both the call taking and
dispatching activities, this analysis was completed using the derl@nformula. Erlang C
expresses the probability that calls may be queued as opposed to immediately being served. If
all call takers or dispatchers are busy when an incident is presented, the call is queued. Erlang C
calculates the probability of queuing ltss assuming that blocked calls or events stay in the
system until they can be handled.

5.1.6Metrics
The metrics used to assist in the determination of staffing levels atffR8Communicatios
Centre were provided by TFS:

Table25 - Staffing Analysis Metrics

Staffing Analysis Metrics

Metric Value
1. Average annual total call volume (emergency and-amergency calls) 241813
2. Average annual total administration calls 147821
3. Average annual total emergency calls 142263
4. Averageoffer to answer time for noremergency calls 4 seconds
5. Average offer to answer ime for emergency calls 4 seconds
6. Average call taker time for neemergency calls 41 seconds
7. Average weighted call taker time for various optins

7.1. All calls 46 seconds
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7.2. Administrationcalls excluded 54 seconds
7.3. Administration andTEM&alls excluded 57 seconds
7.4. TEMSalls excluded 46 seconds
8. Average total dispatch ime 66 seconds
9. Target time to answer calls (percentile as per NFPA-2P20) 95% of calls in 15 seconds
99% ofcalls in 40 seconds
10. Target time to dispatch event (percentile as per NFPA 12010) 90% of calls in 60 seconds
99% of calls in 90 seconds

TFXKI & AYRAOIFIGSR a2dzNJ 321 £ A & AsBuchRih addifioni tdtke S &S NJ
bCt ! werfermd@hée metrics, an analysis was completed based on all calls (emergency and
nonSYSNESy Oy 6SAy3d FYyasSNBR a GKSe& a02YS Ayé
5.1.7Site Visit

A site visit was conducted of tHBFSCommunicationentre. During the time on site, District

| KAST tIFRS LINRPDGARSR | O2YLINBKSyaragdS 20SNIASS
was spent meeting with a call taker and a dispatcher in order to review these operations and
guestion the staff on typicatiuties and any associated challenges. Lastly, a meeting was held

with Division Chief Vera Maute and Executive Officer Scott Robinson.

Functional Role Descriptions

To ensure that all of the necessary tasks requiredTBSCall Takers and Dispatchers were
considered as part of this analysis, functional job descriptions were requested and revfewed
This was necessary to ensure that in addition to the standard responsibilites of each position
being considered in the analysis there were no unique or speedliasks that are required of
TF&all takers or dispatchers.

A review of the functional role descriptions identifies that the tasks and responsibilites are
typical of the industry. There are no tasks or responsibilites that are beyond the scope of
normd operations and that would negatively affect their ability to answer and process

emergency calls for service.

5.1.8Staffing Analysis

An analysis of the current staffing levels for Call Takers and Dispatchers was completed using
the Erlang C formula. THellowing table summarizes the results of the analysis:

** Email from Divisin Chief Vera Maute dated September 13, 2012
*The functional job descriptions of Call Taker and Dispatcher can be found in Appendix B
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Table26 - TFSCommunicationCentre Staffing Analysis

TFSCommunicationEentre Staffing Analysis
Call Takers
. Current Staffing Erlang C Calculated Staffing
Sl Levels Levels (NFPA 1222010) Comments
Option #1
Day 4 3 Includes 91-1 lines, fire emergency line[EMS
Night 3 5 ftAYSEI [ RYAYAAUNIGAZY
call volume
Option #2
Day 4 2 Includes 91-1 lines, fire emergency lin€E[EMS
) tfAYyST YR wmm: 2F O |
Night 3 2 Administration line excluded.
Option #3
Day 4 2 Includes 91-1 lines, fire emergency line, and 10
. 2F OFLWIWIAyQa tAyS Ol ¢
Night 3 2 andTEMSine excluded.
Option #4
Day 4 2 Includes 91-1 lines, fire emergency ling
. FRYAYAAUGNI GA2y fAySs
Night 3 2 volume.TEMSine excluded.
Dispatchers
. Current Staffing Erlang C Calculated Staffing
Sl Levels Levels (NFPA 1222010) Aol
Day 6 4 Erlang calculated dispatcher staffing levels o
consider the time required to process the alar
(call received to station alerted) and it does n
Night 6 4 account for the time required for ongoin
communication and support of the respondir
unit(s).

Various options of call taker work loading were analyzed, ranging from a high workload level of
handling all of the current telephone activity (status quo) to a low of call takers only handling
emergency calls (2-1 lines and the emergency direct line prdlus an percentage of overflow
FNRY (GKS OFLIWIFAYQa fAYSOOD

Erlang C calculations for the dispatch function only address the time required for the initial
dispatch of an emergency event (the time from receipt of the emergency alarm until the fire
station(9 is alerted. However, it is important to consider that dispatchers are involved in
ongoing communications and activities after the event has been dispatched, and this impacts
GKS OSYyiNBQa 20SNIftf AYyOARSY(d Klahbatngadure®©! LI OA
the average time a dispatcher is committed to a call nor is there any industry standard or best
practice information in this regard, a calculation of assumed dispatcher workload per hour was
completed.

The time that a dispatcher is busyith ongoing communication and other activities directly
related to the support of an emergency call varies greatly and is largely dependent on the
nature of the incident. For events such as medical calls, there is typically minimal interaction
between theincident commander and the dispatcher thereby allowing the dispatcher to pay
attention to other events and perform dispatch related functions. In contrast, for large events
such as structure fires or hazardous materials incidents, a dispatcher may b=tatio the
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incident® for an extended period of time and is therefore unavailable to dispatch any other
emergency calls. For purposes of determining dispatcher workload per hour, the analysis
assumed an average of 180 seconds (three minutes) of dispatcherrequired for medical

calls and 600 seconds (ten minutes) for all other call types. Based on this analysis, a minimum of
three (3) dispatchers are required for both day and night shifts in order to both meet the NFPA
criteria for dispatch processingavell as perform the assumed workload per hour.

Due to the random nature of dispatcher support activiies and to account for large scale
incidents and instances of extreme dispatcher activity (esgvere weather events), our
recommendation is that the mimum dispatcher staffing level be fog4) for both day and
night shifts.

As noted above, aring the time that the staffing analysis was being conducted, the National
Fire Protection Association released a new version of NFPA 1221 (2013). The sigthoget

with respect to performance management in the new version is a reduction of the percentile
for dispatching emergency alarms. Prior to the 2013 version, this performance measurement
was 90% of calls dispatched in 60 seconds and in the new vergqgretieentile is 80%.

The dispatcher staffing analysis was-enaluated in consideration of this performance
management change and there is no change in the minimum number of dispatchers required.

5.1.9Current Performance Measurement

TFShas adopted NFPA221 as the performance target for emergency call taking and
dispatching. However, we found thaiFShas limited statistical data regarding its current
performance management based on the NFPA 1221198 NDSyYy i A f S RdzS (2 al &
causing a delag y G KS OF € f (I 1 $NKHe Adantifled iSs&eSved nktlresdRvedf T ¢
until a Computer Aided Dispatch upgrade was completed in the fall of 2011. After the upgrade

was completed and all staff had become familiar with the appropriate operating proesdu
performance management analysis and reporting was undertaken.

Based on the available data (January 2011 to May 2011), the average for alarm processing for
TF9s 1:06 (one minute and six seconds). As per NFPA 1221 (2010), the prescribed threshold of

A& ayAySae LISNODSyid 2F SYSNHSyOe [fFNY RAALNI GOF
b LISNOSydG 2F FEFNY LINRPOSaaAy3da akKkftft 0SS O2YLIX

Table27 ¢ TFSCommunicationentre Performance Management Summary

TFSCommunication€entre Performance Management Summary
th th
TFS Measured Averag80 NFPA 1221 (291@;)90 NFPA 1221 (2012)80" Percentile
Percentile Percentile
1:06 1:00 1:00

The dispatch performance management of th&SCommunicationsCentre ¢ for the period
examinedc did not meet the 98 percentile requirement of the 2010 standard yet it would

*NFPA 1221 Section 7.3.3
% Email from Division Chief Vera Maute dated September 17, 2012
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probably meet the 89 percentile requirement of the 2013 standard of NFPA 12PES

calculates call taker and dispatcher performance basgd o Y2 RSt 2F al tf OF f €

NFPA 1221 refers to the processing of emergency afaams allows for the exclusion of nen
emergency calls from quality assurance and performance management analysis.

5.1.10Data Analysis Considerations aridmitations

Erlang C calculations are linear in their approach as they do not account for some of the unique
operational situations that typically occur in public safety dispatch centres. Staffing analyses
using Erlang formulas account for identifiable technical andthmmatical probabilities
associated to call centres. Erlang derived staffing levels are accurate and reliable when the
considered variables a@early quantifiable and measainle.

Considerations

In public safety call taking and dispatching, there are esaariables that are not quantifiable

yet they have an impact oi€ommunicationscentre operations and standards of service.
Accordingly, there are considerations and limitations that should also be considered, in addition
to the Erlang C calculations, irder to understand the complexities of a public safety
Communications centre and determine appropriate staffing levels to meet adopted
performance standards.

The following have been considered:
e Call volumes were calculated as an average using seven yef§published data

A We noted that there appears to be a significant increase in administration calls starting
in 20009.

e Medical calls were excluded from the total of all events that lead to a dispatchable event. As
these calls are transferred directly tbe dispatch queue in the TE®mmunication€entre,
these events are not presented to the call takers and therefore do not add to their average
total number of calls.

A TEMShas noted that they will soon be starting to use the CAD to CAD interface for all
communication with TFS regarding medical calls; therefore, annual calls to TFS from
TEMSWwill significantly decrease.

Limitations
The following limitations must be noted in the staffing analysis:

e Mass/multiple call events to theommunicationscentre. The stistical data representing
total number of emergency calls processed in the communicateemtre only account for a
single call being received to report the emergency.

A Mass calling to the communication centre will occur with significant events such as
large fires, motor vehice crashes on highways, and other similar-prigfiie

* Refer to Section 7.4.2 of NKR221
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emergency incidents. In many of these instances the communicatoemtre can
receive very high number of emergency calls. Each call must be answered and the caller
interrogated to determine if they are reporting the same incident and not, in fact,
calling to report a new emergency event.

A Multiple calling will occur during severe weather events such as wind storms or
significant weather situations such as snow storms, freezing, raic. In these
situations, multiple calls will be received in tlemmunicationscentre reporting an
exceptionally high number of emergency events. Often these are separate emergencies
and not mass calling of the same event.

e Erlang calculations onbccount for the resources required for the presentation of a call and
the disposition of the call based on prescribed performance criteria. In fire service
communications, this involves:

A disposition of calls (emergency or nemergency) by call takers inving call answer,
interrogation and call completion (termination of call or creation of an event for the
dispatcher)

A presentation of dispatch event to dispatcher and the notification of the event to the
appropriate fire station(s)

A Erlang calculations daot consider the multitude of tasks that are required of both
dispatchers and call takers during an emergency incident. During an emergency
incident, a dispatcher is required to perform several tasks in support of fire operations,
thereby effectively remawng the dispatcher from being available to participate in
another emergency event.

5.1.11Fire Dispatch Survey

In order to help qualify appropriate minimum staffing levels for call takers and dispatchers for
TFS, three Canadian fire services were surveyédncouver Fire Rescue, Calgary Fire
Department, and Ottawa Fire Department.

The departments were surveyed on total number of calls to their fire dispatch centres
(emergency and noemergency), call taker and dispatcher staffing levels, and the staffing
model used to determine these levels. The information is summarizddlphe28.

Table28 ¢ Summary of Peer Review Staffing leds

Peer Review oTFSCommunicatiorsCentre Staffing Levels

Department Total(;?)lll\llg)lume Call Takers| Dispatchers| Staffing Model
Toronto

Average Call Volumé 241813 4 6 NFPA 1221

Average Without

Administration Calls 111041
VancouverFire Rescue 44,388 Shared 2
Calgary Fire Department 47,968 Shared 2 NFPA 1221
Ottawa Fire Services 85,382 3 3 NFPA 1221
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Vancouver Fire Rescue is dispatched by EComm (Emergency Communications for Southwest
BC), a multjurisdictional agency thgprovides primary 9-1 call answer as well as emergency
dispatch and communications for 30 police and fire agencies throughout ssagh British
Columbia. As part of the EComm operational model, Vancouver Fire Rescue is dispatched by
two dedicated dispataers while call taking is handled by shared call takers.

[ € 3FNE CANB 5SLINIYSY(d Aa RAALI §OKSR o0& GKS
Ot {/ 0 dzyAido la LINIL 2F GKS /Adeée 2F /[ Ff3FNBQ:
dispatchedoy two dedicated dispatchers while call taking is handled by call takers who work for

PSC. In late 201the dispatch staffing model was increased to two dedicated dispatchers as
previous to this Calgary Fire Department had one dedicated dispatcher.

Ottawaindicates that it tries to maintain a staff 6 between 07:00hrs to 17:00hrs, Monday to
Friday and partime dispatchers are used in a replacement role. When fully staffed with 7
positions, there are 3 call takers, one supervisor and three dispatchemen\ataffing is at 6,
there are two call takers, one supervisor and three dispatchers and, when at minimum staffing
of 5, one call taker, one supervisor and three dispatchers.

5.1.12Conclusionc TESCall Taker and Dispatcher Staffing Levels

Our analysis of existing call taker and dispatch staffing levels indicates there is available
capacity in both areas.

Communicatiors Centre Technology

POMAX personnel reviewed the use of technology inTtk€&nd Emergency Medical Services
communicationscentres, looking for potential efficiencies and savings in the application,
implementation, and ongoing maintenance of systems.

We determined that there are three primary models, or options, f@mmunications
technology, each of which is driven by the potial organizational and operational design of
the two communicationscentres. The capital and maintenance cost of these options may also
influence the operational design of te@mmunicationsentres.

Option 1: Consolidate into a single centre with coméd operations in a shared room with
shared technologies and common computer aided dispatch (CAD). Implementation would be
done in a single conversion. This cost of this option has been estimated over five years including
annual maintenance (Please s€able30¢ Technology Financial Optiojs

Option 2: Separate dispatch centres but with shared technology with possible graduated
progression to a fully consolidated centre.

Option 3: The existing organizational and operational configuration would continue with
separate dispatch centers, technology would e sharedg except the radio system as noted
below ¢ but two additional dispatcher consoles and a minimum of one call taker console would
be added to theTEMScommunicationscentre to accommodate additional staff that may be
negotiated with the Ministryof Health and Long Term Care. These positions are physical seats
and desk space. They should not be confused with full time equivalents. The additional physical
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positions do not become a factor in considering costs if MOHLTC agrees to pay for the
technolog/ and positions as part of staffing increases.

Options 1 and 2 involve the consolidation of technology platforms in order to improve
communications between the dispatch centres, cost avoidance for new technology upgrades,
and cost savings through reductiomannual operating and personnel costs.

Since there is currently a shared radio system, and plans to migrate to a new radio system that
is shared by all public safety agencies, we did not review the use of the radio system other than
to consider that tke voice logging recorder equipment will be replaced under that project.

The technologies considered include the following:

e Computer Aided Dispatch (CAD)
e Telephony
e Recording Systems

5.1.13Computer Aided Dispatch (CAD)

C2NRYy(i2Qa CANB { ScNidiSérSiced ugeRTieO1YCANF SeynO@Entergraph and
TriTech® CAD respectively), that have large client bases of EMS, fire and combined EMS/Fire
dispatch operations. Either product could be utlized effectively to support fire and EMS
operations on the ame platform in an amalgamated dispatch operation or shared technology;
however, there are a number of factors to be considered.

We also considered the possibility of adding EMS and fire to the Intergraph CAD system used by
the Toronto Police Service batse of possible benefits such as economy of scale, or the
electronic exchange of information between police, fire, and EMS. However, because of
security considerations, police services rarely allow-police access to their CAD and maintain
dispatch platbrms separate from other organizations. For example, the City of Calgary had an
Initiative in place that intended to have police, fire, aB§IS housed in one dispatch cest

with all communications staff being able to dispatch all emergency services. gitoouthat
initiative Calgary Police Services maintained a separate CAD system. The initiative did not come
to fruition and the three organizations, while housed in the same dispatch room, operate as
separate entities.

Both Intergraph and VisiCad have arge number of dients operating fire and EMS
communications centers, and either product would work well in the scenarios outlined in
options 1 or 2. Our next step was to consider the number of interfaces that each system has
and the resource effort that muld be required to port those interfaces to the other platform.

Based on experience working with both vendors in numerous locations including Alberta Health
Services; the Province of Ontario; EMS in the Regions of York, Durham, Peel, Halton, the County
of Simcoe; Edmonton Fire; Vancouver-/(R2 YYO T . / l YodzZ I yOST YR
experience is that TriTech is more open to the type of customization and interface development
that has been done bYEMS Intergraph tends to develop all its interfaces on adirand

BENACSOKQa O2YLMzISNI F ARSR RA&LI GOK A& lt&a2 1y26y & +AAA/!5
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YFEGSNAIT A ol aira I yR -vasSiaterfge devebpmnedit)¥didovethefeS y (i & C
are multiple CAD associated external interfaces in use at EMS that would have to be built into

the Intergraph installation if EMS were to use Intergraph CAEBhas comparatively fewer

interfaces to the EMS CAD platform, fire RMS (record management system) and MOSCAD
(Motorola Supervisory Control and Data Acquisititor)fire hall alerting.

TF3nterfaces

e MOSCAD
e Fire Link and Sun Pro message server totbrike fire record management system
e iMobile with integrated GPS

TEMS Interfaces

e Locution Station/Vehicle Alerting

e Alert Line (medical alarm monitoring)

e First Watch (performance monitoring against key performance indicators)

e Avtech Internet Protocol (IRglephony

e GPSinterfaces

e Patient Distribution System

e Optima (Siren Live Deployment and Siren Live Dispatch) *

e Seamless dispatch/vehicle transfer (Future) **
F hLIGA YLl /[ 2 Nldge Nrodust® iiddde SieB ILife Deployment and Siren Live
Dispatch.The latter product was primarily developed for Toronto and is intended to assist
dispatchers by recommending vehicle assignmefisen Live Deployment software that
monitors the status of resources as well as historical call volume by day of weekrandftday
and then uses predictive analytics to forecast changes in the system over the next 20 minutes
to assist dispatchers with best possible coverage decisions with least possible vehicle
movement.

*»*  Ambulance communicatios centres (ACS) and Central Ambulance Communication
Centre&® (CACC), surrounding Toronto use a customized version of the TriTech CAD. The
principal customizaton was around 'seamlessness’ which allows any ambulance
communicatiors centre to receive and gemate an incident and send it electronically to
another ACS thus providing 'seamless' ambulance service and vehicle following (tracking and
Y2y A(2NAY 30O dcommunikadicigaeKirestdd rety€l have the facility to participate

in this form of electonic information exchange, it is expected to do so in the future although a
target date is not yet firm. Seamlessness is considered a critical component to providing
ambulance services in Ontario.

This application can also facilitate the handling of callésg the municipal border of Toronto.
In some circumstancesan ambulance emergency call can be routed to a communicstion

* Central Ambulance Communication Centres are operated by the Ontario Ministry of Health and Long Term Care; Ambulance afiomsnunic
Centres are operated by municipalities or other rfinistry of Health organizations (e.g. Toronto, Niagara Region, Kinggbntenac, etc.).
Both CACCs and ACSs perform the same functions and use the same or similar equipment. Except for some minor variame€s tzotd C
ACS are fully funded by MOHLTC.
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centre that is not the one responsible for the geographic area in which an emergency occurs.

This could be due to the caller contargy emergency services on behalf of a family member in

another municipality, a cell phone call, or other reason. In such circumstaté&sS | Y S & a
Fdzy QUuA2yFfAG@Q LISN¥AGaA GKS RAALI GOK OS¥iGNB NF
as if it wa the dispatch centre responsible for the geographic area of the incideand

St SOGNRBYAOItEte UOGNIXYYaFTSNI GKS AyF2NXIFGA2Y (2 (|
Fdzy OlA2y I fAG&Q GKS RAALI GOK OSYGNB NihWGeA OAyY 3
caller, telephone the responding dispatch centre, and verbally transfer the information which
g2dzZ R dz&aS dzZL) @l fdzr 6t S YAydziSaod W{SIYfSaa FdzyO
to a minute on individual calls but is much superioatmanual transfer of information.

Another feature of electronic seamlessness is the ability to transfer vehicle and patient
information from one dispatch centre to another. For example, in a situation where a patient is
transferred from Mississauga Genéra 42 {U0® aAOKIStQa 1 2aLRAGI T
CACC could transfer vehicle information and dispdgell patient information to the VisiCAD

system atTEMS TEMS could monitor and track the status of that vehicle as it completes the

call. Similag when a Toronto vehicle takes a patient to a surrounding jurisdiction, the CACC in

that jurisdiction could update the dispatch records, saving time and resourceE=dSn the

completion of the dispatch record.

An additional TriTech advantage is thdthas an established interface to Locution, an
automated alerting system that provides computer generated spoken alerting instead of a
dispatcher having to enunciate call information to responders. This saves dispatcher time
GKAOKEZ 2y | {LSNAzaDF Gy OAIAIAR ddziy QA a Odzydz | GA FS @
fire departments, including some locations in Canada, such as Vancouver and Edmonton, which
YStya GKFG A0 O2dzZ R 06S AYLISYSYGSR |G ¢2NBYD
would also solve another problem faced BYS Currently, the TFS crew alerting system
operates on a consecutive alert basis. This means that when several stations have to be alerted

to respond to an incidenteach station is notified consecutively so @g in responses occur

since the last station may be notified 20 to 30 seconds after the first station. Locution is capable

of concurrent notification thus possibly reducing overall response times of a full complement of
firefighters and apparatus.

Factorsto consider in deciding on an acceptable CAD are outlindébte29 - Computer Aided
Dispatch Considerations

Table29 - Computer Aided Dispatch Considerations

CAD Pro Con
TriTech e The Ministry of Health pays for a significant portii  No local support staff
ofthe capital and operational budget e US vendor so all payments in US furn
e CdzidzNB LI I ya I NB G2 | (although that is less of a problem with th

hy il NR 2 Qa 20KSNJ /1 /] & dollar at or close to par)
handoverof vehicle and call data on transfers in
and out of the city

e There are more systems interfaced to the EMS (
than the Fire CAD

o Able to add fire halls to Locution Alerting Systg
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possibly reducing crew notification time, as
incremental add on to exting interface

Intergraph e Greater presence in Canada (police, fire, EMS) e Tend to be a more expensive soluti
e Larger fire install base in Canada especially hourly rates for development aj
e Large EMS install base in Canada including support

Ambulance Service and Alberta Health Services | o Expensive to port EMS interfaces
e Local support is available in Mississauga.

An important consideration in deciding which CAD technology to use is that the Ministry of
Health and Long Term Care provides almost all capital and operational funds associated with
the EMS computer aided &iLJ- 4§ OK I y R ¢ 9 ar¢. Odr exRevientdlatkigkwitrO S vy
MOHLTC, and other Ontario departments that contribute to the design and maintenance of the
CAD and associated technology, is that they are adamant about having a standard CAD
technology platform throughout the province and are reluctant to ap@ departures to that
standardization. A decision to utilize Intergraph rather than TriTech for an EMS computer aided
dispatch, though not out of the question, will likely require extensive negotiation with MOHLTC.

These factors lead us to the conclusiiat a combined EMS fire dispatch operation, or
sharing of technology, should use the TriTech computer aided dispatch software.

5.1.14Voice Logging (Recording)

Initial delivery of Next Generation (N&9-1-1, expected by 2014 (and probably installed at the
Toronto Police Service-B1 Centre soon after), will include Internet Protocol (IP) telephony
which can be very complex for recording. This complexity extends to:

e Last message replay playing baclka recording of a call that was very recently received
to clarify the call content;

e Followup playbackg listening to calls for the purpose of quality control or internal
investigation; and

e Disclosureg gathering information for a police investigation@wil action request.

Playback voice quality, and accurately following IP telephone conversation threads, is very
challenging for many voice logging companies. Therefore, it is essential that new or upgraded
technology includes a proven product that workgth both legacy telephone and radio
equipment as well as future IP based telephony and radio voice systems.

The existing recording equipment at the fire and Edd8&1municationscentres will be replaced

as part of theh 1 @ Q& S YSNHSY 02 dedphHjNdd D@ SritershihdRd\ fRom dmail NJ-
communication with Motorola Solutions, the company awarded the contréat the
replacement of the radio infrastructure, is that the recording equipment is expected to be
ready for customer witnessed acceptance tagtin early Decembe2013 Therefore, the cost

% 1n addition to the features provided by the current EnhancettB Next Generation 91-1 (NG91-1) prepares emergency services to keep
pace with changing methods of communication and data transfer. Next Generafleh &hables communication via text messaging (including
the transmission of text for the hearing impairedmmunity), and allows the transmission of images, video and other data to a public safety
answering point or emergency service. NG@ infrastructure is intended to replace the current services over time.
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of recording equipment for existing fire and EMS dispatch positions is already captured within
the radio system replacement project, but it does not include the cost of two additional
dispatcher positiongoption 3) since this was not anticipated at the time of the Motorola
contract award.

5.1.15Telephony

As noted in the voice logging section, next generation (NG vill include voice over IP. The
Toronto Police Service drthe 31-1 cente will be onthe leading edge of this deployment by
2014, which means that to avoid the need for additional interfaces to transition from the police
(91-1) IP system to a conventional or legacy telephone systeparticularly at the fire
communicationsentre ¢ both TFSand the TEMSwill need to have IP telephony in placEEMS

uses a Computer Telephony Interf&teCTl) system, manufactured by a company called Avtec,
that is partially IP based, but the fire service employs a traditional Nortel Option 61 Private
BranchExchang® (PBX) that is not CTI or IP bas€EMS, via a relatively simple incremental
upgrade to the Avtec system, can make it fully IP and the fire service can then utilize the same
telephone switch rather than purchasing a new, separate unit.

So, if weassume that a consolidation of Fire and EMS Dispatch would Us&fech CAlhat
TFS and TEMS will go onto an upgraded Rl&gging system, and that TFS will join the TEMS
Avtech telephony platform then two consolidation options are available:

Option 1:Consolidate into a single centre (EMS location) with combined operations in a shared
room with shared technologies and common CAD. Implementation would be done in a single
conversion. This option has been calculated over five years with annual maintenance

Option 2: Separate dispatch centres but with shared technology with graduated progression.
Two additional EMS positions (year 1); step by step implementation of each primary technology
for fire; expect primary technologies in need of urgent attentitine( TFS phone system, voice
logging recorders) would be shared first (year 1) and other technologies (i.e. CAD, Mobile)
would be shared later (year 3). Physical consolidation ottiramunicationscentres would not

be part of this scope; however, with ancrease in shared technologies some barriers to
consolidation would be removed. This option does not include costs of new workstations for
fire as it does not consider the relocation to EMS. This option has been calculated over five
years with annual maiehance.

Note that these costs (shown iFable 30 ¢ Technology Financial Optiojsare the onetime costs

for primary technologies and their related aralusupport/maintenance costs and therefore do
not include internal implementation costs (project management, support/IT Staff) or base
infrastructure impact costs (i.e. internal networks, building modifications.)

' Computer telephony interface is the use of comtgrs to manage telephone calls.

® private Branch Exchange: A private branch exchange (PBX) is a telephone exchange that serves a particular office, @soo@ptissEtca

common carrier or telephone company operates for many businesses or for the ¢pobii.

% Neptune Intelligence Computer Engineering (NICE) Systems Ltd. specializes in telephone voice recording, data secunisillamcksas

well as systems that analyse this recorded data and metadata. The company serves various industriess $inelmcial services,
telecommunications, healthcare, outsourcers, retail, media, travel, service providers, and utilities.
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Assumptions:

1. Primary technologies are:

a.

CAD(VisiCADY, Based on total costs for 12 or 14 seats with test seats (used by
developers to test changes (5 seats), training (5 for dispatch, 5 for mobile), disaster
recovery and production environments). This increase in physical seats and desk
space mayequire renovations to the EM&mmunicationscentre or, possibly, a
physical separation between call takers and dispatchers. For example, call takers
could utilize the space in the current TE@nmunicationscentre while dispatchers

are housed in the EM®mmunicationscentre space.

Mobile software for crew use (VisiNet Mobile)

c. Voice Logging (NICE) (Option 2 includes 2 new logging recorder positions for EMS)

> @a =~

[ S —

Phones (AVTec) (as this is required for each option, option 1 will require 12 new and
option 2 willrequire 14)

Console furniture (one per new workstation at EMS. Option 1 will require 12 new
for Fire at EMS location and Option 2 will only require 2 new for EMS)

ALERT line (one per workstation as all can operate as call takers)

Decision Support (Optim&EMS dispatchers only) Only 2 additional in each option
Medical Protocol Software (ProQA) (All positions)

No Fire ProQA

Backup voice radio for dispatcher positions (1 per dispatcher) in case the main radio
system fails

CAD environments include TEST @nges), TRAINING (5 licenses) and DR (Disaster
Recovery) which require a full set of additional licenses.

2. All existing dispatch servers are capable of supporting the addition of 12 fire CAD
workstations and would not need to be replaced until the nextestuled replacement
date. Therefore, no replacement server hardware costs have been included.

3. Option 1 includes small efficiency gains through call taker consolidation that will allow
EMS to achieve additional dispatch resources without adding staff.

NotS Y

¢KS ySEG YI22NI NBfSIasS F2NJ LYGSNANI LIKQa&

for Public Safety. It will require retraining of existing users so that would be a logical time to
migrate from iMobile to the TriTech VisiNet Mobile, for which tivzence cost is essentially 50%

less expensive. For the 174 Fire mobiles there is a savings of $172,260 on the software licences
($990 savings per licence).
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Option 1 ¢ Full Consolidation| Option 2¢ Shared Technology

One Time Annual One Time Annual
Maintenance Maintenance
over 5 Years over 5 Yearg
Tritech CAD and Visinet Mobile for Fir $712,745 $517,875 $733,745 $333,825
Locution $738,000 $203,650 $738,000 $122,190
ProQA $34,800 $31,320 $5,800 $5,220
Workstations $372,000 $93,000 $62,000 $15,500
ALERT $10,200 $9,180 $1,700 $1,530
Backup Radio $18,000 $16,200 $3,000 $2,700
Decision Support $1,200 $1,080 $189,000 $170,100
$1,386,945 $872,305 $1,733,245 $651,065

Option 2, sharedechnology, is approximately $153,000 less expensive in capital costs (one
time), and approximately $200,000 less expensive in ongoing maintenance costs eyeaa 5
period than option 1, full consolidation.

5.1.16Examining the Options and Feasibility 6bonsolidation

Our calculations of required fire service call taker and dispatcher staffing indicates that, to meet
NFPA 1221 performance guidelines for the existing call taking model, the minimum number of

call takers required is three during peak daytilmi S NA 2 Ra FyR Gg¢2 G yAIKGOD
one complement position 24 hours a day.

Our calculation ofTFSstaff levels required for dispatching indicates that 3 dispatchers are
required 24 hours a day. But, due to the random nature of dispatchepauctivities and to
account for large scale incidents and instances of extreme dispatcher activity (e.g. severe
weather events), we recommend that the minimum dispatcher staffing level should be four for
both day and night shifts. This is two less ththe current complement of 6 dispatchers 24
hours a day.

Option 1: Consolidate th@EMS andTFSommunications centres

The result of this analysis indicates that 3 call takedispatcher staff positions could be
reduced in the TFS communications centre resulting in an annual saving of $1.3 million when
benefits and paid absences are taken imccount Table 31). In anamalgamated EMS fire
communications centre option these 3 complement could offset 3 positions required by
emergency medical services. However, since Ministry of Health and Long Term Care funds
100% of the TEMS communication centre staff cost, consolidating fire and EMS
communications and using fire complement positions to offset needed staffing for EMS would
really result in Toronto assuming sometbé cost of a currently fully funded communication
centre.
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Table31 - TFSStaff Complement Cost Recovery

total Annual Paid Paid Benefits

Staff | hrs/day | days FTH Salary Absenced Absenced Total Cost
hours Result % $ 272%

3 24 365 | 26280( 12 | $75,000{ $902,473| 25% | $225,618| $245,473| $1,373,563

Option 2: Consolidate the communicatieancentres and reduce staff levels at the fire
communication centre as a separate action

Another option would be to reduce the staff levels at the TFS communication centre as well as
consolidating the two dispatch centres. This would result in an annuahgadi over $..3
millionin TFS staff cost, but there would be no obvious operational or monetary benefit directly
related to consolidating the 2 centres.

Option 3: Continue with separate communicatiencentres but share technology and
infrastructure

A third option would be to continue with separate communication centres, reduce the TFS
communicatiors staffing levels thus saving approximately $1.3 million a year, and share
technology platforms whenever possible. For example, when it is time to upgrade the fire
ASNIAOSQA LYGSNEN) LK O2YLIzi SN  ARSR RA@LI 0 OKZX
the EMS computer aided dispatch platform to see if itis possible to reduce forward technology

costs. This option may be possible if it does not impose on the Ministry of Health and Long

Term Care concerns about a standard EMS CAD platform across O@thaeo systems such as

Decision Support and Locution may also be able to be implementéld-Bgt a reduced cost.

Savings could also be realized by TFS utilizing the EMS telephone platform.

Option 4: Continue with separatecommunications centres, share tehnology and
infrastructure; generate revenue to offset TFS staff costs

A fourth option is similar to option 3 except there would be no staff reduction in the fire
communicationscentre except perhaps through attrition. Instead, TFS could consider revenue
generation in the form of offering call taking and dispatch services to other municipalities. A
number of municipalities in the Greater Toronto Area and further afield are seeking tway
reduce costs, often by outsourcing their dispatch function. THg may want to consider
reducing costs by increasing revenue. The concept does raise some labour relations
considerations as do any of these options other than the status quo.

5.1.170ther Considerations in Consolidation

There are factors other than technadg and staffing that have to be taken into account when
considering the possibility of consolidation. For example, in Toronto, the amalgamation of fire
and EMSommunicationscentres would bring together two different union groups performing
the same job,with slightly different pay scales and substantially different working condition
agreements. Experience at othercommunicationscentres, where these issues were not
resolved before amalgamatigmasshown that itwasa point of contention for many years.
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Gonsolidation of the two centres could also precipitate opening negotiations with Emergency
Health Services Branch of the Ministry of Health and Long Term Care with respect to a new
shared funding model.

We also recognize that consolidations are monetasiigcessful when reductions in staff costs
offset initial infrastructure and technology costs, and thereafter reduce costs compared to
operating more than oneeommunicationscentre. In this casesome staff reductions can be
accomplished without consolidatn, as can sharing of infrastructure and technology. Since
consolidations are often hampered by labour relations issues that can continue for a substantial
period of time (10 to 15 years is not uncommon), consolidation should not be a consideration if
simiar cost reduction can be achieved in a less intrusive manner.

Finally, we have not considered here the possible reduction of information technology or other
support staff in the case of a full consolidation. Even though it is probable that some form of
support staff rationalization could take place within 3 to 5 years, the actual positions are not
easily identifiable and there would probably be reasonable counterpoints to support staff
reduction. For example, moving fire to a different technology platfommll require
appropriately qualified project staff for appximately 2 years. Neverthelegsen a shared
technology initiative, as we have described in this chapter, would likely result in eventual
reduced technology support staff needs.

One other factor ks to be taken into account and that is, in a consolidated model, there should
be the eventual rationalization of supervisory positions from the current levels. For example,
would all EMEommunicationscentre supervisor and fireommunicationscaptain pogions be
required in a consolidated communications centre? Probably not, and it is possible that 30% or
more of the positions could eventually be reduced. However, history at other consolidated
communications centres shows that it is likely to be sevgealrs before a consolidated centre
functions at a high enough level to allow the reduction of supervisory positions. Therefore, this
possibility was not factored into the overall equation. Also, the issue of negotiating a new
funding model with the Ministy of Health must be keptin mind. The MOHLTC would probably
also want to benefit from reduced costs resulting from a consolidated dispatch model

5.1.180bservations andConclusions

As we noted in the introduction of this section, the feasibility of consolidating the fire and EMS
dispatch centres has to be examined from the perspectives of staff levels, technology, funding,
organization, and operation. We indicated that a negativeorepn any one or two of these
areas could negate the feasibility of consolidation.

Our assessment indicates that the benefits of consolidating the currently separate fire and
emergency medical service centres can be achieved without consolidation. In fac
consolidating the centres will precipitate the negative effects of labour relations issues, and the
possibility of opening ugommunicationscentre funding negotiations with the Ministry of
Health and Long Term Care.
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The two communications centres aadready housed in the same building, use the same radio
communicatiors system and other infrastructure, and have an opportunity to reduce future
technology costs, particularly in the fire service, by building onto existing EMS technology

platforms.

5.1.19 Recommendations

e Do not move to a full operational consolidation of th€&Sand TEMScommunications
centres but evaluatesharing technology platform&hen upgrading emergency services
communications technology.

e Evaluate opportunities for the TRSmmunicationscentre to provide service to other
municipal fire departments to generate revenue and offset costs.

e Advocate with the Ministry of Health and Long Term Care for acceptable staff levels for
the TEMScommunicationscentre.
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NFPA Alarm Time Line

2010 Version
Emergency Alarm Alarm Alarm Alarm Starts Dispatch ERUs
event initiated sounds transferred sounds alarm starts respond
at PSAP to CC atCC processing
|— Detection —}- Transmission —— Answered —} Transier — Answered —-Alarm Processing—————4—>»
|—Time varies — Not specified +———— 95% = 30 s8¢ ————  95% =15 s8¢ -+ 90% < 60 sec 1AW —>
09% <40sec  99% =90 sac SOP/SOG
Notes:
(1) Alarm sounds are audible or visual annunciation, or both.
(2) CC: Communications center.
(3) TC:Telecommunicator.
(4) 1AW-: In accordance with.
(5) Alarm processing begins when the alarm is answered by the telecommunicator, includes
interrogation of the caller, and ends at the beginning of ERF/ERU notification.

2013 Version
Emergency Alarm Alarm Starts Dispatch ERUs
aevent initiated sounds alarm starts respond

atCC processing

|— Detection —f— Transmission —— Answered ——— Alarm Processing —} }

Y

— Time varies —— Not specified —— 95% <15 sec+—80% <60 sec : 1AW }
99% <40 sec 95% <106 sec SOP/SOG

Y

Notes:

(1) Alarm sounds are audible or visual annunciation, or both.
(2) CC: Communications center.

(3) TC: Telecommunicator.

{(4) 1AW: In accordance with.

(5) Alarm processing begins when the alarm is answered by the telecommunicator, includes
interrogation of the caller, and ends at the beginning of ERF/ERU notfification.
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6.0 Jurisdictional Comparison

The intent of jurisdictional comparators is to determine if there are practarelsenchmarksn
other municipalities thatmay be locally beneficial to eith@FS or TEMS

Several potential comparator municipalities were discussed with both fire and BMSIiré

service chose Houston, Chicago, and Edmonton as comparable municipalites. Responses to our
contact and survey inquiries were received from Houston and Edmonton but Chicago declined
TEMSfelt that international locations would provide informatiomost applicable to TEMS.
Surveys were sent to New South Wales Ambulance, and Ambulance Victoria in Australia, and
direct inquiries were made to personal contacts in the United Kingdom.

The survey results can be found on the following pages. They are stitegeand probably most
useful to fire and emergency medical service professionals in comparing response criteria. For
example, Houston responds to a reported high rise fire véithumpers 4 aerials 4 District
Chiefs, 1 BL8mbulance 1 ALSambulance and 1 Safety Officerwhereas Toronto responds

with 2 pumpers, an aerial, a rescue or a squad, one other apparatus, and a District Chief. On the
other hand, Houston sends one apparatus to a report of an alarm but Toronto sends 3
apparatus. The survey respangletail can be found imppendix A¢ Detailed Jurisdictional
Comparison

Thebenefits of emergency medical services information from Austrafiay not be significant

The Australian organizations are substantially larger with respect to area covered and
population basec they respond to urban, rural, and remote environmengsand employ
approximately 4,000 staff each.

Information from the Ambulance Trusts of Englamds provided to us in their standard report
form rather than in the survey format, and is included in tables in this section. Please note that
statistical information from the Ambulance Trusts of England showsartbath of June2012

only whereas all othetables provideannualstatistics.

Of interest isTable 39 in this sectionwhich indicates the proportion of incidents managed
without the need for tramport to an Accident and Emergency Department. This table
represents efforts being made by the Ambulance Trusts to treat patients in their residences

on scene, where appropriataather than transporting to hospital. This is similar doe of

¢ 2 NP yinitiati®ed with the Community Paramedicine Prograf®n average, throughout
England, approximately 35% of patients are treated without needing to be transported to an
Accident and Emergency Department. This practice, where appropriate, reduces the pressure
on ambulance resources with respect to transportation time, hospital wait times, and
emergency department patient load.

Comparison highlights for Houston, Edmonton, Ambulance Victoria, Ambulance New South
Wales, and Toronto are shown Table 32 to Table37 in this section The United Kingdom
ambulance information for England can be foundTiable38to Table39in this section The
detailed survey information for Houston, EdmontonmBulance Victoria, and Ambulantéew

South Wales can be found Appendix A Detailed Jurisdictional Comparison
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6.1.1 Survey Results

Table32 - Jurisdictional ComparatorsPopulation, Area, and Service Type

Service Efficiency Revieworonto Fire Services ®oronto EMS

Area (KM) Population Service Type Notes
Toronto 641 2.79 million Separate fire and EMS
Houston Fire EMS 1,554 2.1 million Combined fire EMS
Edmonton Fire 700 817,500 Fire
Ambulance Victoria 227,490 5.575 million EMS State wide
Ambulance New South Wales 801,600 7.25 million EMS State wide
Table 33 Jurisdictional ComparatorsStaff Levels

Full Time Equivalents Front Line Firefighters Paramedics Notes
Toronto Fire 3,182.3 2,786
Houston Fire EMS 3,970 1,726 450
Edmonton Fire 1,117 951
TEMS 1,220.5 933
Ambulance Victoria 3,826 2,725
Ambulance New South Wales 4,241.8 3,231.4
Table34 - Jurisdictional ComparatorsBudget

Budget Notes

Toronto Fire

$370,125,800

2012 Approved

Houston Fire EMS

$433,218,000

For Emergency Response (including fire and EMS): $326,508,622

Edmonton Fire

$166,137,000

Net of Revenue

TEMS

$174,487,500

2012 Approved

Ambulance Victoria

$572,620,000

2011-2012in Australia dollars (AUD and Canadian dollar are at par)

Ambulance New South Wales

$690,000,000

2011-2012 in Australia dollars (AUD and Canadian dollar are at par)
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Table35 - Jurisdictional Comparators Stations
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Stations Notes
Toronto Fire 84
Houston Fire EMS 92 84 ambulances are housed at fire stati@supported by private ambulance services
Edmonton Fire 26
TEMS 45
Ambulance Victoria 246
Ambulance New SoutWales 226

Table 36 - Jurisdictional Comparatorsincidents

EMS Incidents Fire Incidents Other Incidents Notes

Toronto Fire 86,380 58,954

Houston Fire EMS 230,605 46,200

Edmonton Fire 36384 9,104 (structural firesnon-

structural fires, and alarms

TEMS 217,190

Ambulance Victoria 489 857

Ambulance New South Wales 865,725

Table37 - Jurisdictional Comparatorg Response Time Call Receipt to Arrive at Incident

Fire Suppression

Fire Suppression

EMS Emergencies

EMS Emergencie

Emergencies 90 Emergencies 90" Percentile Average (mm:ss) Notes

Percentile (mm:ss)| Average (mm:ss) (mm:ss)
Toronto Fire . Fireand EMS responses

7:39 )
combined

Houston Fire EMS 1124 7:25 1057 NotReported | Minutes and Seconds
Edmonton Fire 8:30 5:47 See details Not Reported
TEMS 1054 Echo 13:18 (Delta)
Ambulance Victoria 22:.04 13:26 Statewide
Ambulance New South Wales 20:27 10:70 Sydney only
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6.1.2 AmbulanceTrusts in England

Table38, belowindicates the performance parameters for Red 1 EMS incidents at variouslamak Trusts in England. Red

1 calls are very similarto EMBhoOl f t & AY C¢2NRBy (02 Ly 9y IXtheynBsEtime&itRgland OF £ £ & |
cover cardiac arrest patients who are not breathing and do not have a pulse, and other sevetersdch as airway

obstructiore The Department of Health in England notes that Red 1 patients account for less than 5% of all calls, similar to

most areas of North America and Toronto.

NE

The target response time for Red 1 calls, from the time the calgsistance is received by the ambulance call t@keown

as Call Connectyntil a paramedic arrives at the incident is 8 minutes, in 75% of cases. The paramedic arriving within 8
minutes does not have to bm a transport capable ambulance but a tramspcapable ambulance is expected to arrive
within 19 minutes 75% of the time. Fire does not respond to medical calls in most areas of England.

Table38 - Ambulance Trusts in EnglandRed 1 Call Performand&cho)c June 2012 Stastics

e o 1. cof 71550 propronarcats 70 P 9 o,
Name (R IEN] emergency responssg _regpondgd to emergency response arriving

EMETGency responst  ithin 8 minutes VLGRS the scene of the incident
England 10,376 7,825 75.49
East Midlands Ambulance Service NHS Trust 2,109 1,637 77.69 14.4
East of England Ambulance Service NHS Trust 788 561 71.29 15.3
Great Western Ambulance Service NHS Trust 542 424 78.29 13.4
Isle of Wight NHS Trust 17 12 70.69 11.3
London Ambulance Service NHS Trust 1,191 898 75.49 16.4
North East Ambulance Service NHS Trust 220 169 76.89 12.2
North West Ambulance Service NHS Trust 2,486 1,882 75.79 15.4
South Central Ambulance Service NHS Foundation Trust 423 306 72.39 17.0
South East Coast Ambulance Service NHS Foundation Trust 419 296 70.69 16.7
South Western Ambulance Service NHS Foundation Trust 226 154 68.19 15.0
West Midlands Ambulance Service NHS Trust 507 406 80.19 12.2
Yorkshire Ambulance Service NHS Trust 1,448 1,080 74.6Y 13.9
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Table39, below, shows the number of EMS calls in June 2012 where patients were givehde&epdvice, or treated at the
scene and then went to a location other than an emergency department. Column 7 indicates the percentage of patients
treated without need for transport to an Accident and Emergency Departm@ne of the objectives of Toronfe a
Emergency Medical Servicesto eventually reduce the number of patient responses and transports to hospital, where
appropriate or the growth ofpatient responses and transports to hospjtdirough theCommunity Paramedicine Program

and other practies.

Table39- Ambulance calls closed with telephone advice managed without transport to Accident and Emergengyhere clinically appropriaté -
June 2012 Statistics

1 2 3 4 5 6 7
Number of patients
All emergency calls .
. discharged after treatment al . —
that receive a . All emergency calls Proportion of incidents
Number of calls Proportion of calls . the scene or onward referral .

telephone or face-to that receive a face-to ) managed without need for

Name resolved by telephond closed by to an alternative care pathwa .
face response from ) ) face response from . . transport to Accident and

advice telephone advice ) and those with a patient
the ambulance the ambulance servicq. L Emergency department
service journey to a destination other
than Type 1 or 2 A&E

England 519,277 31,434 6.19 511,93( 181,587 35.59
East Midlands Ambulance Service NHS Trust 50,214 3,494 7.09 46,669 18,834 40.49
East of England Ambulance Service NHS Trust 56,319 3,956 7.0% 57,914 26,640 46.09
Great Western Ambulance Service NHS Trust 17,949 1,725 9.6Y 16,657 8,018 48.19
Isle of Wight NHS Trust 1,730 134 7.7% 1,596 748 46.99
London Ambulance Service NHS Trust 93,032 5,048 5.4% 87,984 28,224 32.19
North East Ambulance Service NHS Trust 27,185 992 3.6% 26,887 8,444 31.49
North West Ambulance Service NHS Trust 70,323 2,425 3.49 68,539 15,817 23.19
South Central Ambulance Service NHS Foundation Trust 14,563 1,743 12.09 31,574 12,942 41.09
South East Coast Ambulance Service NHS Foundation Trust 45,963 3,785 8.2% 42,178 17,399 41.39
South Western Ambulance Service NHS Foundation Trust 30,762 1,768 5.79 27,164 13,180 48.59
West Midlands Ambulance Service NHS Trust 61,926 3,886 6.3% 58,040 20,213 34.89
Yorkshire Ambulance Service NHS Trust 49,31¢ 2,479 5.0% 46,724 11,127 23.8Y
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Table40, below, indicates the percentage of patients whaaeentact the ambulance system England after being provided
advice by telephone (no fade-face contact) (column 4) and the percentage whecomtact after being treated and
discharged at the scene instead of being transported to hospital (column 7). The intent of the telephonet,camdaonr

scene treatment and dischargehere approprate, is to reduce the number of patient reapes and transports to hospital
Similar practices are under considerationf&mMsS

Countrywide, 14% of patients who are given telephone advice rathernttembulance response +eontacted the
ambulance service within 24 hours. Approximately 6% of patients who are treated and discharged at the scene (no
transport to hospital) recontact the ambulance service within 24 hours.

Table40 - Ambulance Trusts in EnglandPatient Recontact Percentage AfteiTelephone Advice and Gscene treatment June 2012 Statistics

Calls closed with

telephone advice

contacted following|

Patients treated and

Patients treated and

1 2 3 4 5 6 7
Proportion of
Calls closed with patients who re- Proportion of patients who

re-contacted following

AEE telephone advice where re-contact | dischange of care| discharged on scene discharged on scgnfe DGO treatment and discharge af
occurs within 24 hour{ by telephone OB CEETE T &4 (el the scene, within 24 hourd
within 24 hours
England 31,434 4,386 14.09 166,85( 9,879 5.99
East Midlands Ambulance Service NHS Trust 3,494 165 4.7% 14,508 943 6.59
East of England Ambulance Service NHS Trust 3,956 522 13.29 21,291 1,492 7.09
Great Western Ambulance Service NHS Trust 1,725 251 14.6Y 7,063 320 4.59
Isle of Wight NHS Trust 134 6 4.5% 514 8 1.69
London Ambulance Service NHS Trust 5,048 138 2.7% 33,774 1,399 4.19
North East Ambulance Service NHS Trust 992] 161 16.29 6,014 287 4.8Y
North West Ambulance Service NHS Trust 2,425 771 31.8Y 14,004 838 6.09
South Central Ambulance Service NHS Foundation Trust 1,743 367 21.19 12,820 1,022 8.09
South East Coast Ambulance Service NHS Foundation Trust 3,785 469 12.49 15,285 742 4.99
South Western Ambulance Service NHS Foundation Trust 1,768 271 15.39 11,848 882 7.49
West Midlands Ambulance Service NHS Trust 3,886 574 14.89 19,910 1,115 5.69
Yorkshire Ambulance Service NHS Trust 2,479 691 27.99 9,817 831 8.59

Please sedppendix A- Detailed Jurisdictional Comparisdor additional service comparator details.
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7.0 Culture and Change

hyS 2F GKS GlFrala oAGKAY GKAAa LINRP2SOO Aa G2 a
2LIGA2ya GKIG 2LIWGAYATS STFAOASYOASAE ¢oKAES Syad
need to identify organizational cultural impacts that a proposed concept might produce, since
cultural factors generally are considered to be potential bagit® change.

Fire and emergency medical services are generally accepted to have cultures specific to each
organization. This part of the report discusses the relevance and implications of change and
cultures.

Culture Defined

Human growth and developmentrgfessionals subscribe to the premise that people, and the
organizations they create, develop in an invarfartierarchical sequence of stages, one of

which sets out the concept of work culture. A cognitive developmental orientation
OKI N OG0 SNENSKFOKa ANPWNRBTLISNALISOGADPBS RSaAaONROGSaA
LINBR2YAYIlIYld FYR OFYy 6S ARSYGATASR o0& | adNyzOi
any occupation such as social workers, physicians, engineers, nurses, fire fighters,
paramedics. Simply put, almost all of us have the same approach and perspective to our jobs as
others in our work group or profession that do essentially the same job. Sometimes, when
someone inside or external to our reference group puts forward a mey of achieving the

purpose of the job function, it may be seen as exciting, and therefore embraced, or contrary
and possibly resisted or condemned as wrong thinking.

l'a | NBadzZ G 2F a20AFEAT I GA2Y 2@3SNJI Gldey&B A Y RA
glea 2F R2Ay3 (GKAy3Iad Ly FFLOGx AdQa L2aaArots
based on their existing thought process and social perspective. Fire aficbpptalemergency

medical services staff are no different to others andthwew exceptions, become socialized to
GKSANI NBALISOUGADGS LINRPFSaarzyQa Odz GdzNBo | yR

S NJ
SELXIAYy 6Ké &2YS OKIy3ISa INBE NBIRAf& SYONI OS|
also assist with developing medts to facilitate change.
The most significant stage content for both services is the belief in, and the value placed, on a
timely response to emergency situations, utilizing their skills to ensure public safety and, to the
extent possible, preventing irgents from taking place.
I NBFSNBYyOS 3INRJzZLIQA LISNRLISOGAGS NBLINBaSyaa i
(culture). Emergency medical and fire services culture is one of helping people in time of

vulnerability. The tools of their trade include echtion, equipment, vehicles, medications, and
research informed procedures. When the tools change and the adjustment is perceived as

 Something that does not change under a transformation, such as from one reference frame to another.
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beneficial, both services tend to embrace rather than resist these types of innovations. In some
cases change may be sumpted by evidence, sometimes not, but if it is intuitively seen as
useful it is often accepted. This applies to all professions, not just fire and EMS.

On the other hand, if a change is seen as striking at a core belief of a profession it is strongly
resiged with few exceptions. It is often, for all of us not just fire and-pespitalemergency
medical services, difficult to accept a paradigm shift that finds new ways of accomplishing our
core purpose or, in fact, changes our core purpose.

The axiom aboustructural change is that a formidable force is required to precipitate it. The
ySOSaalNE FT2NDS A& 2F4Sy NBFSNNBR (2 a | WwWo
events but common to all is decisive actioiithout decisive action and a clear dSigy,

change in structure can often be indefinitely deferred. As long as decisive action is not taken

and a structural change is not imminent, there is nothing to be lost by agreeing to a paradigm

shift in the future, thereby essentially protecting thegastructure status quo.

Our efforts in consulting comparable municipalities, examining studies and consultant reports,
and visiting locations such as Winnipeg and Manchester, for the purpose of researching this
assignment, has convinced us that jurisdo8, internationally, are exploring different
methods, equipment, tools, deployment and crewing configurations to do the job better and
more efficiently. In the United Kingdom an ideological shift, which places fire prevention and
education as equally imptant to fire response, started more than 10 years ago in reaction to a
fiscal burning platform.

Also in the UK, emergency medical services place an increased focus on becoming a mobile
health resource; a similar shift can be observed in the Long and Bierds Community
Paramedic project in Nova Scotia. Instead of being primarily reactive, these emergency medical
services are proactive by taking health care to a full range of patient groups while decreasing
transports to hospitals.

This report is abouthange. It is about the ability of théity of Toronto to move its emergency

services in the direction of prevention, proactivity, the reduction or avoidance of, @l

towards viewing the human services perspective as equally important as emergeponses

G Qa o62dzi NBO23IyAlT Ay3d (KIFIG S@Sy GK2dAK SYSNH:
LI NI 2F GKS FANB IyR SYSNEHSyOe YSRAOFE aSNBA
public education, and proven but different ways of deliveringvsse and care should be the
FdzidzNBE 2F ¢2NByiG2Qa SYSNHSyOe aSNWAOSad ¢KS
should be their role in the social fabric of the aityhat is, preventing fires; treating patients in

their residences when possible; pratng public awareness of health, fire, and safety risk; and
protecting the most vulnerable in the municipality.

We hope that this report is a catalyst that helps to move the emergency services towards a
YyS¢ ol @& 2F R2Ay 3 0dzaA y Svil Be geaziesistatce to doBe/@rs ofy | O S
this report; there will be statements about increasing the risk to the public, that the traditional
response to emergencies is of greatest importance, and anecdotes will be offered to support
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those contentions. Neertheless, we encourage everyone to read this report to find out why
reducing or avoiding cost while achieving the same level of service, and promoting the human
and social services side of emergency services, isindeed possible and proven.

Notwithstandid G KS NBIf AGe GKIG GKSNBE oAttt fglea
to rescue someone from a potential fatality, or to suppress a blaze, the better value for money
is to apply resources to decreasing the risk of the events occurring. Prinoans fon
prevention requires a structural change in thinking, which then precipitates a new culture with
different beliefs and values. How this emerges is determined by how well the change is

managed once transition is triggerdy decisive action. Most ingutantly, change must involve
the people who will create the new culture.
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Appendices
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AppendixA ¢ Detailed JurisdictionalComparison
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Fire Service Jurisdictional Comparators

DEMOGRAPHICS
Location ComparatorCriteria
Population Coverage Area(Sg.mi’lkm) Median Household Incomegl % below poverty level
Houston, Texas 2,145,146 599 $42962 210 %
Edmonton, Alberta 817,498 270 $84,100 14.1%
SERVICES
Location Comparator Criteria

Is BLS First Responsg
Provided to Medical

Is ALS First Respon
Provided to Medical

Does the department
deploy BLS ambulance

Doesthe department
deploy ALS ambulanceq

Does the department
provide nonemergency

Emergencie?® Emergencie?® that respond to that respond to transport services (eg.
emergency incidents & emergencyincidents & hospital to hospitaly
transport patients? transport patients?
Houston, Texas Yes Yes Yes Yes No
Edmonton, Alberta| Emergency Medical No No No No

Response level only
provided by Fire RescU

Operationspersonnel.
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STAFFING
Location Comparator Criteria
Total # of budgeted Total # of Total # of budgeted Total # of Are paramedics | Total# of budgeted
department budgeted firefighters budgeted uniform or civiliar? paramedics
employees uniform staff civilian staff
Houston, Texas 3970 3851 Firefighter 1726 119 uniform 450
(including 98
probationary FF)
Edmonton, Alberta 1,117 1,081 951 36 n/a n/a
ORGANIZATIONLSTRUCTURE
Location Comparator Criteria
Do emergency
medical response If yes, what is If yes, what
staff (other than I If no, what is the If ves what is the number of is the
responders) report | If no, what is the number of ythé fire budgeted If yes, what is| number of
in a separate rank structure for budgeted : positions for the EMSrank| budgeted
organizational this unit positions for each rzﬂﬁgf[?jgﬁpe each fire structure positions for
Gt AySe ¥ rank suppression each EMS
suppression rank rank
personnel
Houston, Texag No Firefighter, Firefighter 1,726 n/a n/a n/a n/a
Engineer/Operator|]  (including 98
(EO)Captain, probationary FF)
Senior Captain, EG 1, 065
District Chief, Captaird3l
Deputy Chief Sr. Captainls6
District ChiefL02
Deputy Chief8
Edmonton, n/a n/a n/a n/a n/a n/a n/a
Alberta
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Location

Comparator Criteria

Total department budget

Total budgeted amount for fire
operations

Total budgeted amount for EMS

operations

Houston, Texas

$433,218,057

fire and EMS): $326,508,622

For Emergency Response (includ Combined under fire operatons

Edmonton, Alberta

$166,137,000 (net of revenue)

$120,953,000 (net of revenue) n/a

STATIONS/APPARATUS
Location | Comparator Criteria
Doesthe Number of
department _ . staffed Mlnlmum number of
deploy ALS Number of'sta_ltlorys with Number of staffed apparatus (by type) apparatus (by| staff assigned to each
; staffed firefighting type) fire suppression
engine or and/or EMS apparatus: deployed 24nours a day. deployed for | apparatus by type of
ladder i . IesF; t)tqan 24 i a arat)L/Js)'/pe
companies hours a day PP '
Houston, No 92 (including 4 ARFF 87 engines none engines, ladderss;
Texas stations and 1 Halrlat 37 trucks (ladders/towers/quints) district chiefs 2;
station) 21 district chiefs (16 with Incident ALS, BLS uni®;
Commander Technicians) rescue, ARFF,
11 boosters hazmat-4

50 transportbasic life support (BLS) units
(ambulances)

34 transport adance life support (ALS)
units (medics and squads)

11 nontransport ALS units (squads)

2 medical safety units

450 credentialed Paramedics

10 EMS supervisors

3 hazmat units (including 1 foam pumper)
3 rescue trucks (additioflg 2 reserve
rescue trucks)

11 crash trucks (additionally 2 reserve
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crash trucks)

3 cascade Trucks

1 rehab truck

1 command van

3 safety officers

10 evacuation boats

8 rescue boats

2 utility vehicles

1 mobile ventilation unit

Edmonton, | We do not 26 (Includes a new 27 Pumpers, 4 for Pumper, Ladder,
Alberta provide ALS station to be operational | 8 Ladders, Rescue, HAZMAT has
service. Enging shortly) 6 Rescues, 2 for Tankers
(pumper) and 5 Tankers,
Ladder units 1 Hazmat If thereis only a single
provide EMR pumper unitassigned
firstresponse to a stationitis staffed
only witha minimum of 5
personnel
STATIONS/APPARATESONT.
Location Comparator Criteria
Minimum
Mix of staff assigned to anJmtb?fr Mix of staff Number of dDoefthet Doesthe
each type of fire aossisgﬁ ed assigned to each] specialized eﬁz\rler}nzn If yes, what is| department | If yes, what
suppression apparatus to each type of EMS unit| hazardous replacement the have a is the
(e.q. firefighter, N f (e.g. paramedics| materials le for fi replacerment | replacement | replacement
firefighter/paramedic, ype ot EMTs, other) by| apparatus cycie fortire cycle cycle for cycle
N EMS unit . suppression .
firefighter/EMT) (by type type of EMS unit| deployed apparatus EMS units
of unit):
Houston, engine 1 captain, 1 EO,| 2 BLS1 EO (EMT),| 2 Yes HFD fire Yes HFD
Texas 2 firefighters; ladderl 1 firefighter apparatus are| replacement
sr. captain, 1 EO, 2 (EMT); considered cycle for EMS
firefighters; ALS1 EO frontine a units is based
district chief 1 district (Paramedic), 1 minimum of 8 on actual
chief, 1- EO; firefighter years before vehicle
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(paramedic being mileage.
considered 120k to 150k
for is the
replacement/ average
reserve mileage an
program. The EMS unit
average must have
service life of 0ST2NS
HFD heavy considered
apparatus is g for
to 12 yrs replacement.

HFD
remounts its
box modules
on new cab
chassis.
Edmontm, | All staffare firefighters | n/a n/a 2 (1 staffed | Yes 13 years for | nfa n/a
Alberta and the Pumper, 17
other years for
shared crew Rescue,
with Ladder, and
Pumper) Tanker, and
10 years for
Hazmat unit.

INCIDENTS (FOR LATEST YEAR AVAILABLE)

Location

Comparator Criteria

Total number of incidents
responded to

Total number of fire
suppression incidents

Total number of EMS
incidents responded to

Total number of other
incidents responded to

responded to:
Houston, Texas (2011) 276,805 46,200 230,605 NONE
Edmonton, Alberta 36,384 9,104 (structural fires, non 23,731 3,549

structural fires, and alarms

Page |205




OPERATIONAL RESPONSE

Service Efficiency RevieWm oronto Fire Services & Toronto EMS

Location Comparator Criteria
What is the number and type of apparatus/staff (including battalion chiefs and/or deputy chiefjch respond to the following
types of incidents:
Apartment
' Alarm in a or
! Car_ fire Dumpster/trash | Grass/brush | Alarm in an dwelling Dwelling High rise | commercial
Car fire with . ) ) ! -
injuries fire fire apartment (non- fire fire building
apartment) under 7
stories
Houston, 1 Engine | 1 Engine, 1 1 Engine 1 Engine, 1 | 1 Engine 1 Engine 3 Engines, | 6 Engines,| 4 Engines,
Texas BLS Booster 1 Ladder,1| 4 Ladders,| 2 Ladders,
District 4 District | 2 District
Chief, 1 BLY Chiefs, Chiefs,
1 BLS, 1 BLS,
1 ALS, 1 Safety
1 Safety | Officer
Officer
Edmonton, 1P,1Lorf2P,1R,1| 1P 1P,1T,1AT|2P,1R,1L,|2P,1R,1L|3P,1R,1|3P,1R,23P,1R,2
Alberta T,1HZif|L1T,1 1T,1DC,2 (1T,1DC,1|L,1T,2DQL,1T,1 |L21T,1DC
Hazmat | DC, 1HZif HZz if Hazmat| HZ if Hazmat DC 1 Hzif
present Hazmat present present Hazmat
present present
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Location

Comparator Criteria

What is the number and type of apparatus/staff (including battalion chiefs and/or deputy chiefs) which respond tdahewing
types of incidents:

Does the Are
Auto department | battalion
BLS ALS Al_Jto accidentc IndL_JstriaI Fr:]a;tae rr(ij;:s Supway comply with ch_iefs
accident extrication fire L fire two-in two- | assigned
needed incident out aides?
standards Drivers?
Houston, Texas| closest closest closest EMT| 1 Engine, 4 Engines, | 4 Engines, | n/a yes Yes, they
apparatus | apparatus 1 Ladder,1 | 2 Ladders, | 1 Ladder, are the
g AGK ¢ with District Chief| 2 District 1 District same
Paramedics 1 BLS, Chiefs, Chief, position
1 Rescue 1 BLS, 1 BLS,
truck 1 Safety 1 Safety
Officer Officer,
1 HazMat
Edmonton, n/a n/a 1P,1Lor111P,1R,1L({3P,1R,2L{1P,1HZ (1] 3P,1R,2]| Firefighters | No
Alberta oriT 1T,1DC,1| R,1DC,and L,1T,1D( are tracked
HZif Hazma| 2 Padded | 1 HZ,1 SA[ goinginand
present depending out through
upon accountability
incident worksheet
type)
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Location | Comparator Criteria
Are fire/EMS
calltaking
Doesthe services
RS LJ NIi Y providedin If calltaking
i Ifyes, -
calltaking house? r b ber of r is not
and dispatch (Services yes, number nhumbero Yes, provided in
. - Ifyes, how of budgeted budgeted number of
unit function after the Ifyes, what . Ifyes, number of o house who
o . . many seats uniform . civilian staff budgeted .
as the initial 911 call | isthe shift . o budgeted uniform i S provides the
. are typically positions . positions civilian .
primary or has been schedule for taffed f ludi manager/supervis ludi y service and
the answered calltakers? statiec for (excluding or positions (excluding manager at what cost
each shift? managers/ managers/ supervisor
secondary should be supervisors): Supervisors) ositions tothe fire
PSAP for considered P ' P ) P department
answering calltaking ?
911 calls? services for
these
questions)
Houston, Primary No City of
Texas Houston
Emergency
Center,
costnot
available
Edmonton, Secondary | Only Fire 2-10 hrs | Minimum | 29 (total Call | 9 in total for the | --- n/a
Alberta PSAP call-taking day shifts, | of 2and up | takers and Communicationg
services 2-14 hrs | to 5based | Dispatchers) | Centre (8
night shifts,| on staffing Officersand 1
2 days off, | level Chief)
2-10 hrs | and/or call
day shifts, | volume
2-14 hrs
night shifts,
6 days off

Note: the terminology is a litikmiting ¢ hopefully this provides a better picture of the staffing in the centre.
There is a minimum of 6 uniformed personnel (maximum of 9) assigned per shift covering call evaluation, disp

scene support. Out of this stafiing there are alwaysofficers assigned per shift, the number of Emerge

Communication Specialists (ECS) can vary between 4 and 7.
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Thereis 1 ECS position assigned to day shifts only Monday to Friday.
There are 2 additional uniformed positions to support training and teeisupport filled on a rotational basis.
Thereis one Chief.

Total Staffing is 40 uniformed personnel

CALLTAKINGAND DISPATCH SERVIQESNT.

Location Comparator Criteria
Is a priority
dispatch Isa
. . system commercial
Ifyes, Ifyes, Ifyes, Ifyes, ldeSpat.Ch 'S used (e.g., fire or EMS
A it hat how may number of ber of If ye s, number of ber of not provided Il taki
Are 'yes,wha dispatch budgeted number o budgeted civilian number o in-house who | @€ some call taking
dispatch is the shift : budgeted N budgeted . calls held tool used
. seats are | uniform staff . staff positions: b provides the
services schedule . - uniform . civilian . before (such as
. typically positions (excluding service and at . )
provided for tafied ludi manager/su y managet/ hat 1 being Medical
in-house | dispatchers stafted on (excluding pervisor managers. supervisor what costto dispatched Priority
each managers/su L supervisors o the fire . - .
. ; - positions positions: ifno unitis | Dispatch or
shift? pervisors): department? . : i
available Fire Priority
to Dispatch
respond)?
Houston, yes 24 hours | 15 11 3 0 0 No No
Texas
Edmonton, Yes, for | Sameas |2 29 (total 9intotal n/a Yes, we | Yes, Firg
Alberta Fire units| call-takers Callakers | for the have not | Priority
only and Communic yet had an| Dispatch
Dispatchers)| ations occasion
Centre when no
(8 Officers Fire
and 1 Rescue
Chief) unitis
available
to
respond
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RESPONSE TIMEREASE INDICATE IF RESPONSE TIMES ARE IN MINUTES AND SECONDS OR MINUTES AND FRACTIONS OF MINUTES) (.1 minute -

seconds)
Location | Comparator Criteria
What is What is What is that S| Whatis | Whatis What is What is What is What is
the the the © the the 90" | the90" | the90" | the90" | Whatis | the 90"
average : . . . h .
average | average | average | . sponse average | percentile | percentile | percentile | percentile | the 96_ percentile
response | response | response | . .| FESPONSe| response | response | response | response percentile response
time to time for time of BLS time to time to time for time of time of response | time to
fire first ALS apparatu EMS fire first ALS BLS time to fire
suppressi| responder | apparatus bp non- suppressi| responder | apparatus | apparatus | EMS non | suppressi
on sto toALS | ° to BLS emergen on sto to ALS to BLS | emergenc on
emergenc| medical | emergenc emerg?leg cy calls?| emergenc| medical | emergenc| emergenc| vy calls? | emergenc
y calls? calls? y calls? C{f rcoa:ns. (from y calls? calls? y calls? ycalls? | (fromcall | y calls?
(from call | (from call | (from call call call (from call | (from call | (from call | (from call | receipt to | (from call
receipt to | receipt to | receipt to . receipt | receiptto | receipt to | receipt to | receipt to | arrival at | receipt to
arrival at | arrival at | arrival at t(r)e:ﬁ:\?tal to arrival | arrival at | arrival at | arrival at | arrival at scene) | arrival at
scene) scene) scene) at scene) at scene| scene) scene) scene) scene) scene)
Houston, Minutes | 7:25 7:50 not not not 11:24 1057 not not not 1124
Texas & available | available| available available | available | available
seconds
Edmonton, | Minutes | 5 min47 | 7 minl n/a n/a 12mn9 | 8 mn30 | 10min20| nfa n/a Pleaseseq Not
Alberta & sec (all sec sec sec sec note provided
seconds| frontdine | (Pumper (Pumper | (Pumper | (Pumper below
Fire unit | unit type unit type | unit type) | unit type
types) and for B, and for and for B,
C,D,and al & -y C,D,and
E emergen E
emergenc cy emergenc
y medical medical y medical
calls) calls) calls)
Notenn YAY oc &aSO 6t dzy-edenéndzyhadical dalks)LIBhesE @lNhrériotautyndtyally sent to Fire Communications Cel
transferred by Alberta Health Services (AHS) to us only if Fire assistance is required wicifisr the call was received by AHS and EMS arrival
mainly for lift assists at the scene and/or hospital.

SHIFT SCHEDULES (e.gho4, 2-10s, 214s, 48s)

Page |210




Service Efficiency RevieWm oronto Fire Services & Toronto EMS

Location

Comparator Criteria

For staff assigned to fire
suppression apparatus

Forparamedics assigned td
EMS units

For EMTs assigned to EM
units

For staff assigned to
provide training

Houston, Texas

24- hour on, 24 hour off, 24

same as fire suppression

same as fire suppressio

5 days, 40 hours per week|

hour on, 5 days off with ordMmnQaz nn K
rotating debitday each week
month.
Edmonton, Alberta 2-10 hrs day shifts, 214 n/a n/a 4-11.08 hrs day shifts, 2
hrs night shifts, 2 days off, 2 days off, 4-11.08 hrday
- 10 hrs day shifts, 214 hrs shifts, 6 days off
night shifts, 6 days off
PAID WORK WEHKumber of hours)
Location Comparator Criteria
Is premium or i yes, how is
overtime pay overtime pay
For staff For staff For staff . structured for
: ! . . included as . .
assigned to fire assigned to For arson assigned to part of the If yes, for which each position
suppression EMS/rescue investigators provide regular work functions/positions | (e.g. time and &
units units training Ko half;
wee I Fany percentage of
employee weekly pay)
Houston, Texas| 46.7 hours per | 46.7 hours per | 40 hours per 40 hours per | No
week week week week
Edmonton, 42 n/a 42 38.75 No
Alberta
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Location

Comparator Criteria

If incentive payis
What types of additional [ provided, what is

Is there a maximum

Do first-line supervisors
qualify for incentive pay

Do managers qualify for
incentive pay if they have

certification/training the percent of and what is the : : .
result in incentive pay salary or dollar maximum it th(_a_y have requ_lred - requwed_ .
amount certification/training certification/training?
Houston, Texas see attachment schedule| see attachment see attachment Yes Yes
schedule schedule

Edmonton, Alberta| n/a
TRAINING
Location Comparator Criteria

Number of hours devoted to
formal in-servicetraining: for
firefighters

Number of hours devoted
to formal in-service
training for paramedics

Does the department
require mandatory physical
training for uniform staff

Does the Department take
apparatus and staff out of
front line service for
training puposes
(apparatus and staff are
put back into front line
service if call volume
warrants)

Houston, Texas

Minimum 20 hours per month

Minimum 20 hours per
month

No

Yes

Edmonton, Alberta

omM0 n G2 ¢ al
{1Aftaé¢ YAy
eachranging between 2 to 6
K2 dzZN& o OHU
/| 2YLISGSyOeé¢ L
quarterly ranging between 2
to 4 hours. (3) Fall protection
recertification training every 3
years which is about 4 hours
For specialized teams;
Technical Rescue Team run
quarterdy programs each for

about 4 hours. Hazmat team

n/a

No, but there is a Health
and Wellness program in
place that provides
guidance and fitness
direction. Each Fire statior
has fithess equipment for
the crews to work outand
train.

Yes, if required for the
training and depending
upon the training being
conducted.
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run various programs (river
booming exercises 4 times a
year {full day}, mass
decontaminaton once a year
{2 to 4 hrs}and equipment
review 1 to 2 hrs in length
twice a month.

EMERGENCY MEDI©RERATIONS: EMS Staff

Location

Comparator Criteria

Is the medical director a fullime position

Are staff assigned to ALS
ambulances also firefighters

Are staff assigned to BLS
ambulances also firefighters

Houston, Texas

yes

yes

yes

Edmonton Alberta

NOTE: we have a medical Director retaitq
on contract to provide support to the Firs
responders Program. This is nota full tir
position.

n/a

n/a
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EMS BILLING
Location Comparator Criteria
If outsourced to | 'fin-house, Ifin-house, What is the Does the
. . what is the what is the
Is EMS billing | which company percent of department
number of number of R .
outsourced or | and at what cost budaeted budaeted individuals What is the charge for
performed in- (Percent of unifor?n taff civilia?\ staff receiving collection rate?| medical services
house receipts, percent : . X .| serviceswho when there is ho
of collections)? aSS|gne_d tothis aSS|gneo_Itoth|s are billed? transport
' function? function ’
Houston, Texas | outsourced Zerox, costnot | --- Not available Not available | No
available
Edmonton, n/a n/a n/a n/a n/a n/a n/a
Alberta
FALSE ALARM BILLING
Location Comparator Criteria
Does the . On avenge,
DDoeStthet 5 ment What If outsourced | If in-house, ik o g
epartmen epartmen . . in-house, ow many
. . number of to which what is the .
bill for bill for false al Is False Alarm q ber of whatis the | days elapse
- . . alse alarms . company an number o
commercial residential L billing pany number of from the
and industrial el | o i were billed in ‘ q at what cost budgeted budaeted time th
alse alarms~ outsourced or . udgete ime the
false alarms? If hop e | thelastyear | L | (Percentof | uniform staff | g o I
[ es, what is . erformed in . . civilian sta alse alarm
yes, what is y for which you P receipts, assigned to ) .
the rate per the rate per h house? t of thi assigned to | occurs until
; ) ave ercent 0 is . . L
responding responding perce! _ this function? | and invoice
apparatus? records? collections)? function? .
apparatus? is sent out?
Houston, Yes, $325.00 | No 17471 In-house None 10 employees| 10 days
Texas per false alarm but they have
other
permiting
duties as well
Edmonton, Yes, We chargq ves, same al 926 falsegl Assume this ig n/a 1 person 1 Clerical | Next
Alberta PErTESPONSE. | 5pove. Rates| alarms  were supposed to (Assistant working day
Firstresponse;
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No Charge,
Second
Response;
$76.00, Third
Response;
$380.00,
Fourth
Response and
each
subsequent
response;
$758.00.
Security alarmg
routed to the
Fire Rescue
Services are
charged
$758.00 /per
response.
These
responses are
to the same
premises
during each
calendar year.
Note rates are
not per
apparatus but
per call. The
Fee for
Services Bylaw
is currently
under review
and rates may
increasein
2013

are not
calculated per
apparatus but
per call

confirmed as|
false in the
pastyear.

say false alarn

billing in which
case the
following
applies:
In-House

Fire Marshall
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Location Comparator Criteria
Nt::n”;bﬁ; ;’;rfr‘:]” Number of fulk
Number of fult Number of fult I, time civilian
time uniform time civilian positions positions
Are targets Are targets . - budgeted for fire .
. . positions positions . budgeted for fire
established established How many prevention How many ) How many
- budgeted for How many budgeted for prevention
for code for building ) . ) . of these outreach of these of these
; fire prevention of these fire prevention . o - outreach .
enforcement? | plan review? - . o positions activities (that positions - . positions
activities positions are activities . L activities (that is,
If yes, what If yes, what ) are is, activities that are L are
relatedto code | supervisory | relatedto code . . activities thatare .
are the are the —_ supervisory | arenotrelated | supervisory supervisory
enforcement enforcement not related to
targets targets . . to code
and building and building code enforcement
; N enforcement S
plan review plan review): . and building plan
and building BN
oS review):
plan review):
Houston, no no 122 25 0 0 6 2 0 0
Texas
Edmonton, | Pleasesee| No 35 1 FM, none none 5 1 Captain| none none
Alberta note below 2 AFM,
7 Captains
total =10

Note: Yes, we follow a Council Approved Quality ManagerRéam, we inspect all Risk 4 inspect @idsgh Probability and High
Consequence)( Maximum Rigk) a yearly basis and all Risk 3 inspectitosv Probability and High Consequence)( High/Specialeisty)

H @SIEFNRD® ¢CKAA

& S NI awer fisk iNSEeStibns ARk 108)care done/ch 4 39 @plaihtdnfaluest hass.
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Location Comparator Criteria
Are arson
investigations | If responsibility of i restp:]o; nzlrtenllty of If responsibility of i ri??ﬁ:?;rzlmy i rgfsg?;?ilgllty
the the fire the fire department How many of
. department, do department, department
respon5|b_|||ty dgpartment are | arson investigators how many arson what is the shift number of t.h_ese
of the police _investigators have law ~ cases were schedule for budgeted arson positions are
department | civilian or uniform investigated in the : . supervisory?
or the fire staff? enforcement past 12 months? | . arson mves_t!gatgr
powers? investigators? positions:
department?
Houston, | fire uniform yes 1,053 3 shifts: day, |68 16
Texas department night, weekend
Edmonton, | The City of Total of 13 fuH Fire Investigators | Firelnvestigators 2-10 hrs day 13 Fire 5-The Chief
Alberta Edmonton Firg time uniformed do not havelaw | typically conduct shifts, 2-14 hrs | Investigators of Fire
Rescueand | staff for the Fire enforcement approximately 900 | night shifts, 2 (includesthe Investigations
the City of Investigations powers. fires per year. days off, 210 Chief of and 4 Senior
Edmonton section Approximately 30%| hrs day shifts, 2 [ Investigatons Captains who
Police Servicef of these fires are 14 hrs night and 4 Senior are
jointy determined to be | shifts, 6 days off| Captains) responsible to
conduct Arson caused byarson. A conduct Arson | supenvise their
Investigations | additional 5% of the Investigations. | platoon.
Fire fires thathave an
Investigators undetermined
are causearealso
responsible investigated,
for totaling 35% of fires
determining in Edmonton are
the Origin, investigated by EPS
Cause, and Arson Detectives

Circumstance
of all fires. Thq
Edmonton
Police Service
use the Fire
Investigators

determination
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as a basis to
conducta
criminal
investigation
to determine
who is
criminally
responsible
for causing
the fire.
PERSONNEL
Location Comparator Criteria
Are new Does the Are
Are new . department
firefighter paramedic require employment What are the educational What are the educational
: . hires candidates . L : .
hires required : mandatory : requirements for new firefighter | requirements for new paramedid
" required to required to : .
to be certified be certified annual ass a hires hires?
firefighters? paramedics? physical fitngsstest’?
1 exams? ’
Houston, Yes No No Yes FIREFIGHTER TRAINEE PARAMEDIC FIREFIGHTER
Texas Applicants must have a minimum g Paramedics must have a

sixty (60) transferable semester
college credit hours froman
accredited learning institution of

higher education recognized by the
State Board of Education in the Stz

in which the college resides and
accredited by the Southern

Assaciation of Colleges and Schoo

or a similar regional association
recognized by th&nited States
Department of Education, and a
High School Diploma or General
Equivalency Diploma (GED).
Acceptable hours are those with a

AN RE 22MJIo® SG G SN

minimum of 15 transferable
semester college credit hours
wil K I YA YAYdzy
better in each college level courg
taken from anaccredited
O2fft SASkdzy A FSNJ
I 2YLX SGA 2y [ SN
Firefighter, EMT or Paramedic
programs may be accepted in lig
of the 15 transferable college
credit hours povided that the
program meets TCFP and TDSH
licensing standardsApplicants
must have aractive Texas
Department of State Health
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taken from anaccredited college o] Services EMParamedic
university. Not more than two (2) | certification or license.
one (1) hou Recreational Physical
Education courses will be accepted
CERTIFIED FIREFHIGHTER/EMT
TRAINEE

Certified Firefighter/EMT Trainees
must have a minimum of 15
transferable semester college credi
K2dNE 6AGK | YA)
or better in each college level courg
taken from an accredited
collegefuniversity! &/ 2 dzZNE
| 2YLX SGA 2y / SN/
Frefighter, EMT or Paramedic
programs may be acceptedin lieu
the 15 transferable semester colleg
credit hours provided that the
program meets TCFP and TDSHS
licensing standards. Applicant mus
be inpossessionf anactive Texas
Commission on Fire Rextion State
Firefighter Certification Basic or
higher, and aractive Texas
Department of State Health Service
EMT Basic or higher certification.

Edmonton, no n/a No, annual Yes Grade 12 n/a
Alberta physical
exams
participaton
isvoluntary,
confidential,
and non
punitive.
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OTHER

Location Comparator Criteria
Is determining the caus{ If no, which positions If yes, under whaf If the department provides
and origin of fires typically typically determine the| circumstances would a lin¢ any nonfire rescue related
the responsibility of a ling cause and origin of fires? | suppression officer no{ services, please list:

fire  suppression office determine the cause an
(e.q., battalion chief origin of a fire?
captain, orlieutenant)?
Houston, Texas Yes suspicious or fatality fire none
No Fire Investigations section n/a Confined space / structural

Edmonton, Alberta

collapse, elevator /
escalator, extrication /
entrapped, high angle, and
water /ice rescues
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Emergency Medical Service Jurisdictional Comparators

DEMOGRAPHICS
Location Comparator Criteria
Population Coverage Area (Sg.mikm) Median Household Incomel % below poverty level
Ambulance Victoria 5,574,500 State of Victorid 227 490.91 km2 $AUD73,944
New South Wales 7.25 million 801,600 km2 $1,099 disposable income 11%
SERVICES
Location Comparator Criteria

Is BLS First Responsg
Provided to Medical

Is ALS First Respon
Provided to Medical

Does the department
deploy BLS ambulance

Does the department
deploy ALS ambulances

Does the department
provide nonemergency

Emergencies? Emergencies? that respond to that respond to transport services (eg.
emergency incidents & emergency incidents & [ hospitalto hospital)?
transport patients? transport patients?
Ambulance Victorig ALS only Yes No Yes Yes, primarily contracte(
New South Wales Yes Yes Yes Yes Yes
STAFFING
Location Comparator Criteria
Total # of budgeted | Total # of budgeted uniform| Total # ofbudgeted frontline | Total # of Are Total # of
department staff paramedics budgeted | paramedics| budgeted
employees civiian | uniform or | paramedics|
staff civilian?
Ambulance Victoria| 774 3052 2725 N/A N/A N/A
3762.63 full ime equivalent
staff asat 1October 2012
under ourdefiniton of 3231.44 full ime equivalent
G h LIS NI G Aielydiest | staffusing the definition of a
paramedics, operational paramedicemployed ina
New South Wales 4,241.8 FTE managers, control centre | frontline paramedigosition

officers,Aeromedical staff,
non-emergencypatient
transport staff, nurses,
executive assistants for

operations.

i.e. notan paramedic whois
an educator or an emergency
call taker/dispatcher
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Location

Comparator Criteria

Please describethR S LJF NI YSyYy U Qa

What is the number of budgeted posttions for each rank

Ambulance Victorig

See attached

NA¢g2 S R2yQu

0dzR3IASU {

New South Wales
Zone Managers

Station Officers

Rank for paramedic positions asbown innext
column inhierarchy order:

General ManageDperations

Directors Operations

Deputy Director Operations

District Managers

General Manager Operations FTE
Director Metropolitan Operations =ATE
Director Regional Operations +TE
Deputy Directors Operations =8 FTE
Zone Managers = 18 FTE

District Managers =118 FTE

Station Officer = 289

BUDGET (latest fiscal year)

Location

Comparator Criteria

Is the total budgeted amount for Total . .
Total department ) budgeted Total overtime amount budgeted for paid lunch
budget EMS operations the same as the overtime breaks
total department budget?
amount
Expenditure acrosy No. AV provides neemergency Overtime AV includes meal allowances in the base rate that
all services in roadand air services. Approximate| expenditurein| allows AV to instruct crews where and when (within
2011-12 financial | 19% of budgeted expenditure is 2011-12 was | agreed timeframes) to have a meal break. There ar{
year was $572.62( allocated to noremergency $47 2 million | also allovances paid for late and spoilt meals on a
million AUD services. The majority of nen AUD slidingscale. AV has notagreed at this point to
Source: 201412 emergency services in metropolitar] Source: associate any overtime pays to not accessing a mea
Ambulance areas are provided through internal AV break. Estimated costin penalties for 2012 (Statewid
Ambulance | Victoria Annual outsourced contract arrangements | reports gthis | is $3.5m. does not allocate a budget for paid lunch
Victoria Reportoperating | with third party private providers. It| informationis | breaksgovertimeis either for a replacement full shift
statement page b | is important to note that AVis a not published | incidental (at end of rostered shift) or builtinto the
semHndependent Statutory externally roster (which allows for a shift pattern totaling above

Authority and not within the Health
Department.

Source: internal AV reportsthis
information is not published

externally

the weekly hours)
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Overtime isnot budgeted for paitiunch breaks. Penalt
New South - payments mawrise from missed crib breaks or crib
Wales $690 Million AUD | Not Answered Not Answered breaks away fromstation withiaudget for these two
penalties of $3.illion
STATIONS/APPARATUS
Location Comparator Criteria
Number of
Number of [ Number of staffed anbulance§ Number of staffed ambulances or other §taff Does the
. ; assigned to | department have a
staffeq EMS | or other response vehicles (by] response vehicles (by type) deployed fg each type of | replacement cycle
stations type) deployed 24hours a day less than 24hours a day: response for EMS vehicles
vehicle:
162 x 2 person ALS single 18 X 2 person stretcher ambulances 10
stretcher ambulances a day
12 x 1 person MICA single 40 x 2 person stretcher ambulances 10 |
responders (no stretcher a day
Ambulance 246 capacity) 4 x 2 person MICA stretcher As in previoug 230000 kms
Victoria 15 x 2 person MICA stretcher | 3 x 1 person MICA single responders 12| columns '
capacity (no stretcher capacity)
5 xsinglg@erson MICA 2 x 1 person fied wing
Helicopter
1 x 1 person fixed wing
999 EMS & noemergency . Majority of fleetis
New South vehicles ! xsmgle leased for maximun
ew ou 226 428 single responder & - - responder | ¢ 3 years, 4WD
ales ) X vehicles )
operationalsupport vehicles 2 Y BLS. ALS vehicles Jor 4
87 general support ' years
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Location Comparator Criteria
Total number of incidents Total number ofEMSncidents | Total number of other incidents
responded to responded to: responded to
489,857 (includes 4,418
Ambulancevictoria 801,583 emergency responses from A 311,996
Ambulance)
New South Wales 1,183,795 (2011/12) 865,725 318,070

CALETAKINGAND DISPATCH SERVICES

Location Comparator Criteria

Are EMS callaking services

52S5a (KS RY providedinhouse? (Service

calltaking anddispatch | after the initial 911 call (or . If yes, how many If yes, number of

) . I If yes, what is the . .
unit function as the similar emergency access| _, . seats are typically budgeted uniform
. shift schedule for call > .
primary or the secondary] humber) has been answere takers? staffed for each positions éxcluding
PSAP for answering 911 should be considered call ' shift? managers/supervisors)
calls? taking services for these
guestions)
No, EM%all taking &
dispatch is provided by
Ambulance Emergency Services
Victoria N/A Telecommunicatios Al Al A

Authority (ESTA)a state,
statutory authority.

Secondary provider (afte| Telstra (major Call takers working 24 Minimum of 10 There are a total of

Telstra) foboth call telecommunications hours a daythe call takers across| 92.04 (Full Time

taking and dispatch provider) in Melbourne or | primary rosters in the| the state during | Equivalent) Call taking

New South utilisingMedical Priority | Sydneyand transferred to largerControl Centres| the middle of the | positions andl34.48
Wales Dispath Systemand the correctEmergency are 12 hour shis nightwith up to (Full Time Equivalent)

VisiCAD.

Service Organisation.

supplemented with
shorter shift forthe
peak periods during
the day andevening.

30 during peak
periods.

dispatch positions there
are nospecified uniform
or nortuniform
positions.
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Location Comparator Criteria
If calttaking is Is a priority Is a commercial
If yes, number of If yes, number of If );ebs,;umbder nott_] provide;]j in di::,jpatch system EI?/IS Cg” taki;lg
budgeted uniform | budgeted civilianstaff of budgete ouse who used (e.g.are some| 100 use (S.uc. as
manager/supervisor| positions (excluding civilian pr0\_/|desthe ca_llls h_eld before_ Medmal Priority
o . manager/super| service andat | being dispatched if Dispatch or
positions managers/syervisors)| . . o ) S
visor positions | what cost tothe [ no unit is available Criteria Based
department? to respond)? Dispatch)?
No, EMS call aking & ESTA. Yesc AMPDS event| Medical Priority
dispatch is providedy Cost$19.6m descriptor is Dispatch System
Emergency Services (Statewide immediately linked
Telecommunication CTD/CAD Servicq to an AV Dispatch
Authority (ESTA)a Costs for 2012/13| Grid which
state, statutory Financial Year) [ determines the type
Am_bula_nce N/A authority. N/A and number of
Victoria response resources
or whether an even
can be transferred
to the AV Referral
Service (wherea
secondary tiage
process occurdy/A
48 uniformed As in previous cell Nil, no
manager/supervisor appointed
Newa?;uth positionsacross 4 civilian N/A Yes MPDS
Control Centres. manager/super
visor positios
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RESPONSE TIMEREASE INDICATE IF RESPONSE TIMES ARE IN MINUTES AND SECONDS OR MINUTES AND FRACTIONS OF MINUTES) (.1 minute -

seconds)
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Location

Comparator

What is the average
response time for first
responders to medical calls?
(from call receipt to arrival at

scene)

What is the average
response time of ALS
transport capable vehicles
to ALS emergency calls?
(from call receipt toarrival
at scene)

What is the average
response time of BLS
transport capable vehicles|

to BLS emergency calls?
(from call receipt to arrival
at scene)

What is the average
response time to EMS nen
emergency calls? (from cal
receipt to arrival at scene)

Ambulance Victoria

13 minutes 26 seconds
Note: Only statewide Code
(Time Critical) response time
are used, Code 2 (Acute
Non-Critical) and Code 3
(Routine) incidents are
excluded. Note that nearest
available ambulance
dispatched regardiess of AL
or Intensive Care

13 minutes 26 seconds
Note: Only statewide Cod
1 (Time Critical) response
times are used, Code 2
(Acute NonCritical) and
Code 3 (Routine) incident
are excluded. Note that
nearest available
ambulance dispatched
regardiess of ALS or
Intensive Care

N/A

Not applicable as all
LYodd | yOS A
emergency transports are
pre-booked. Crew arrives
at patientlocation at
agreed predetermined
time.

New South Wales

Notes on ASNSW response time measurement
e Inaccordance with the Australian standard the Ambulance Service of New South Wales (ASXEM0 s
ambulance response times in terms of the 50th and 90th percentile for Priority 1 (P1)incidentsi.e. emergency
requiring animmediate response.
In New South Wales ambulance response time is calculated from the ime the incident is deeuiioke dispatch
gueue to the time the firstambulance vehicle arrives at scene. The time point data used are sourced from AS
Computer Aided Dispatch system.
e ASNSW does not compile separate response time information for ALS and BLS.
¢ Provided belovare the 201112 50th and 90th percentile response times (minutes) for the whole of the state of
South Wales and for the capital city Sydney.

New South Wales

Ambulance 50th Percentile
Response Time (minutes) to
emergency (P1)incidents,
New SouthVales, 201112

10.93

New South Wales

Ambulance 50th Percentile
Response Time (minutes) to

emergency (P1)incidents,

10.70
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Sydney, 20112

Ambulance 90th Percentile
Response Time (minutes) to

New South Wales emergency (P1)incidents, 2252
New South Wale011- 12
Ambulance 90th Percentile
Response Time (minutes) to

New South Wales emergency (P1)incidents, 20.07
Sydney, 20112

RESPONSE TIMESONT.
Location Comparator

What is the 90th percentile
response time for first
responders tamedical calls?
(from call receipt to arrival at

What is the 90th percentile
response time of ALS
transport capable vehicles
to ALS emergency calls?
(from call receipt to arrival

What is the 90th percentile
response time of BLS
transport cgable vehicles

to BLS emergency calls?
(from call receipt to arrival

What is the 90th percentile
response time to EMS nen
emergency calls? (from cal
receipt to arrival at scene)

scene) at scene) at scene)
22 minutes 4 seconds
Note: Only statewide Code | 22 minutes 4 seconds Not applicable as all
(Time Critical) response timg Note: Only statewide Cod lYodZ | yOS =A
are used, Code 2 (Acute [ 1 (Time Criticglresponse emergency transports are
Ambulance Victoria Non-Critical) and Code 3 times are used, Code 2 N/A pre-booked. Crew arrives

(Routine) incidents are
excluded. This is statewide
figure, metropolitan use of

fire serviceis faster.

(Acute NonCritical) and
Code 3 (Routine) incident
are excluded.

at patientlocation at
agreed predetermined
time.

SHIFT SCHEDULES (e.gho4, 2-10s, 214s, 48s)

Location Comparator
Please provide general information on your shift scheduleg Are part time or casual staff employed as paramedics?
10/14 =2 x 10wr.days and X 14 hrnights and 4 days off.
Ambulance Blended roster =10 hday plus 10 or 12 hday plus 1@®r 12 hr. Yes
Victoria afternoon and a 14 hour nightshift.
These are the main rosters there are a variety of others
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New South Wales|

Metropolitan ¢4 days on x 5 days dff2 hourshifts)
Ruralg Predominately 8 hour shifimatched to demand (with
on-callcomponents) averaging 38 hours\eek. 7 days on with

no more thanl4 in 28 nights omwall.

Roster/demand matching reviemndertaken every 6 months

Yes (part ime)

PAID WORK BEK

(NUMBER OF HOURS)

Location Comparator
For staff assigned| For staff assigned Is premium or overtime pay included if ves. for which If yes,how is overtime pay structured
to EMS/rescue to provide as part of the regular work week for yes, " for each postion (e.g.time and a hal
. . functions/positions?
units training any employee? percentage of weekly pay)?
Ambulance Victorig N/A N/A N/A N/A N/A
New South Wales No ¢ overime and/or penalties are
38 hours 38 hours only paidas worked N/A N/A
INCENTNVE PAY
Location Comparator
" If incentive pay is . Do first-line supervisors| Do managers qualify for|
What_type_s of ao!d_ltlonal provided, what is the Is there amaximum qualify forincentive pay| incentive pay if they
certificationftraining percent of salary or and what is the if they have required have required
in i [ ? ' ?
result in incentive pay dollar amount? maximum: certification/training? certification/training?
Ambulance N/A N/A N/A N/A N/A
Victoria
Higher level Clinical This is builtinto the See previous cell
qualificatonsreceive wage structureThis
specialisallowances varies depending on
period ofservice.
New South Waleg Equates to No No

approximately$40 per
week for 1styear
specialistip to $80 per
week for 3rd year (and

greater) specialist.
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Location

Comparator

Number of hours devoted
to formal in-service
training for paramedics:

Does the department
require mandatory physical
training for uniform staff?

Does the department take vehicles and staff out of fror]
line service for trainingourposes (apparatus and staff ar,
put back into front line service if call volume warrants

full-time position?

Is the medical director &

No. AV operates under

. Standing Orders
Ambulance Victorig 93,258 No Not Answered approved by Health
Department.
NewSouth Wales 1 week every 18 months| Only for specialistaccess| Yes. Staff are allocated to a designated ftraining works No

average

Paramedics

every 18 months

PERSONNEL
Location Comparator
Are new paramedic hires required to be Does the department | Are employment candidates| What are the educational
parar S require mandatory required to pass a fitness requirements for new
certified paramedics? : o
annual physical exams test? paramedic hires?
They need to have completed an
Ambulance . . .
L approved universityHealth Science No Yes Bachelor Degree
Victoria . ; )
degree qualification as a paramedic
No, untrained paramedics become We have not had All new operational We are transitioning to tertiary
qualified after 3 years of trainingand | mandatory physical employees (paramedics, entry for paramedics i.e. they
practical on the job experience. examinations in the control centre officerspatient | will require arecognized
Graduates with recognizqohramedic past. Howevefrom transport officers) are paramedic degred-However at
degrees become qualifiafter around | 2012 onwards required to pass a the moment we als@accept
35 weeks of training anpractical on the| paramedics wilbe comprehensivenedical applicants with no
job experienceFormer paramedics or | required to performa | examinaton. Paramedi@d | qualificatons or medical
New South | people withother medical qualifications| mandatoryé medical Patient Transport Officers arq experienceand provide 3 yearg
Wales andsuitable prior work experience sucl examination every 3 currently required to passa | of on the jobtraining and

as registered nurses and deferfoece
medics, become qualified afteeceiving
anappropriate amount ofraining and
practical experiencénce qualified and
certified, paramedics are required to
maintaintheir certificate to practice

every 3years.

years.

step testassessing their
cardiovascular fithesghichis
associated with job tasksuch
as administering CPR.

practical experienceesulting

in awarding ofa Diploma by
ourinternal registered training
organization

Page |229




Service Efficiency RevieWm oronto Fire Services & Toronto EMS

OTHER
Location Comparator
Does fire or police services provide firs
responder service? What is fee structure for paramedic care or ambulance transportation?
If so, under what circumstances?
Fire for suspected cardiac arrest Fee for service using rates published by Victorian Department of Health (emergenc
Ambulance cases fees)csee .
Victoria http://www.health.vic.gov.au/ambulance/fees.htm
or Ambulance Victoria (homergencyfees)c see
http://www.ambulance.vic.gov.au/About-Us/Fees.html
Various agencies may provide a Ambulance services afee forservice, however exemptions exist foensioners,
New South Waley community first responder service in holders of health careoncession cards etc. Refer to tached policy on Ambulance
remote locations fees.
OTHER CONT.
Location Comparator
Does state or national health insurance cover all or pg Is there a portion of the cost paid by the patient?
of the cost of ambulance care and transportation? If so, how much?
Transports covered for holders of State pension or hegd No copayment for ranspod under State Health Care Card or Pensioner
care concession cards, see: concession (State government concession) or for eligible war veterans trans
http://www.health.vic.gov.au/ambulance/guidelines/cor| (Federal government concession).
cessions.htm Patients not covered by a concession, or covered under TAC or Worksafe a
National coverage provided for war veterans through | liable to pay 100% dhe published fee. Ambulance Victoria offers anambular
Department of Veterans Affairs, see: membership scheme that enables the public to ensure against these costs
Ambulance | http://www.dva.gov.awW/BENEFITSANDSERVICES/TR/ (members of the scheme are covered for 100% of Ambulance Victoria fees
Victoria ORT/Pages/amb%20trans.aspx medically necessary transports as outlinedin thveMembership Scheme
Private health insurance and ambulance insurance als| Business Rules, see the AV website:
available but paid for by public http://www.ambulance.vic.gov.au/Media/docs/32220%20AV%2§1Bass%20R
Transport AccidenEommission (TAC) and Worksafe pd |es%2012pp%20E486cb1b#a4c84cdab5ab901df156a9dd.pdf for a copy of
for ransports relating to road accidents and workplace| the business rules)
accidents respectively under their rules:
See www.tac.vic.gov.au amadvw.worksafe.vic.gov.au
No ¢ although the State Governmeptovides a subsidy | Yes¢51% of the cost of emergencyedical services as determined the NSW
New South | of 49% of the cosif emergency medical servicesNiSW | Independent PricinganBegulatory Tribunal assuming thatientis not
Wales residents (as determirteby theNSW Independent Pricin otherwise exempt ocovered by private health insance On most occasions thi
and Regulatory Tribunal) results in acharge of $35€400 for patients whare not otherwise covered.
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AppendixB - Assignments and Resources Required at Fire Incidents
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Toronto Fire Services

Figure9 - First Alarm Response Resources Required

First Alarm Response Resources

Service Efficiency Revi@iwroronto Fire Services & Toronto EMS

PUMPER #1 PUMPER #2 AERIAL #1 D'STR'ClT CHIEF F.LT.
4 staff 4 staff 3 staff
FUNCTIONS
o -Connect o ( \ \
-Initial size up hoses from -Ventilation EN ROUTE N SCENE EN ROUTE N SCENE
hydrant to 1% . , .
-Capt may act pﬁmp -1 FF Set up -Monitoring radio -Incident Drives DC -Records
as er:ltry control; truck for aerial E)Zig?eelti;iggéd Commander Vehicle activities as theyf
ather tags ; , asses take place
9 g -2 FF Search operations non-working Eommand to P
-Initial radio & Rescue hydrants, location District Chief -Monitors
report of hydrants strategic
- 2 FF Backup . -District Chief communication
-Determine line -Monitor MDTs reassigns channel on
strategies & ; Incident second alarm
tactics established - Assess current Commander
Interim Rapid plan; adjust plan -Searches for
-1 FF becomes Im Rapi ) . -Re-evaluates| building plans
pump operator Intervention -Deploy incoming planning &audits
Team (lRlT) resources based on
-2 FF set initial . existing -Gathers
attack lines -Establish base situation information to
location in case of write reports
P1 P2 Al Second Alarm (hydro,
insurance,

)\ =

DC1 FITL
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Figurel0- Fire Fighting Process, Bungalow Fire
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Fire Fighting Process: Bungalow Fire

Call Received to Alarm At Station Turn Out
Alarm H =
60 seconds (__0Oseconds ) ( 80seconds )

1% Truck

Road Response

Arrive Scene

Initial Report on
Arrival

Initial Size Up

2™ Truck
Arrives

Implement
Strategies &
Tactics

&

4 minute target

District Chief
&F.ILT.
2 FF on hose d .
1 FF on pump 3 Tr:cl_( (Aerial) Air Light Truck
1 Incident frives

Commander

Entry Control
(count people & Salvage
track where they 2FF

are) Initial Knock Down

Turn Off Utilities Secondary Search (L0 minutes )

second hose

2 FFin charge of

Team

Rapid Intervention

Usually 2" crew
Search for
Occupants 2 FF

Ventilation 3 FF

Extinguish Fire

Overhaul
Check if fire is out
i walls & ceilings

(20 minutes)

FF Rehab

Repack equipment
on trucks

Two Trucks Staging

(minimum 7 FF)

Determine cause
& origin

Remove damaged
materials

Enclose access
points in roof &
walls

Gathering
information for

reports
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Figurell- Second Alarm Response Resources Required
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Rapid Intervention

Team (Rescue
Pumper)

1 team of 4 FF

-~

Gather
equipment;
TIC,R.ILT.
Kit, change
SCBAto 1
hour bottle,
recon scene,
security grates.

\—

RIT

Figurel2- Fire Fighting ProcessHigh Rise

PUMPER #3 PUMPER #4 PUMPER #5 DISTRICT CHIEF & SQUAD AERIAL #2 Aﬁ;dg? C\(/)EMH"IAS_NED HAZMAT PLATOON
4 staff 4 staff 4 staff F.IT. 3 staff 3 staff CHIEF
2 staff 1 staff
\ FUNCTIONS
Captain 4 FF deployed Deployed to Request District Take over fire Potentially Exchange Set up Air Media
becomes to Sector B Section Delta Chief as Sector attack role used for SCBA hottles command monitoring, Councillors
Base Officer Officer from pump #1 egress, rescue, Light setup at vehicle water run off MOE
(IC of Base Search & Search & fire attack, night Social
Sector) Rescue, Rescue, Number of ventilation Services
potential fire potential fire District Chiefs SOGs
3 FF sent fighting of fighting of depends on P&P
forward to neighboring neighboring circumstances
staging houses houses
FF prepared
for rotation
e )\ YA,
\___/ -
P3 P4 P5 DC2 Squad A2 AL Ccv HAZ
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Fire Fighting Process: High Rise

First 2 trucks -
Wheels stop at
curb

Proceed to Lobby
3F.F.

I
Gather
information;
alarms sounding
I
Example 9" floor,
take control of
elevator

1 F.F. Remains in
elevator

Proceed to 2
floors below fire

I
Walk up 2 floors
(note: tool packs
are being carried)

Discover smoke

Additional 7-10 minutes

Initiate 2™
Alarm

D.C. &F.LT. (x2)

Other

-8t0 10 F.F. to
staging area,
relief crews

- Salvage
Operations

-Evacuees:
DC requests
TTC buses

Track
Residents
Evacuated
1FIT

ond Pumper 1 Aerial High Rise Truck Command Vehicle 2 Aerial Hazmat
Incident Commander 4FF. 3FF. 3FF. 2FITs ena 3FF.
Coordinates Staging
Safety Control
Captain assumes
voice communications, Possibly: Modules: 1 FIT operatin To Section A . L
Assign DC to lobby control -Ventilation -Air commur?icatior?s Ventilation Air Monitoring for
Safety Officer f -Search & Rescue -Communications F.F. safety
pump operaor oo | [(Secng el | foeiton s enontorng || 1St
into stand pipe ) :
2FF PP -aerial operations up stairs commzrrlal board
|A . rescue documentation 1 Stairwell for
PC takes Possibly: evacuation
. command In lobby, backup crew -Back up to 2™ crew
Platoon Chief = 1stin pC to fire to 1% crew -Air Supply to 2
control 2F.F. floors below
-LR.LT.
-Staging
-Secure stair wells
R.LT.
2 floors below fire
HIGH RISE RESOURCE SUMMARY:
Rehab Officer Checking Checking Transport Air Approximately 44 Fire Fighters
SAFETY Staging Floor @ Floors above Floors below Bottles to Including staging & base
CONTROL Set up Rehab Documentation fire fire staging
2F.F. 2F.F. 2F.F. 10-13 vehicles
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City of Toronto Fire Services Unit Staffing Chart
Staffing Legend: Pumpers Rescue Aerials Squads
Full Min Full Min Full Min Full Min
5 4 6 4 5 3 5 8
Air Light Command DC HazMat Unit High Rise Unit
Full Min Full Min Full Min Full Min Full Min
3 2 1 1 2 2 ) 3 ) 3
‘Min' refers to the minimum number of staff to be assigned to the vehicle for that vehicle to be in service.
Command Units staffed by management.
5 staff are assigned to vehicles for administrative purposes; this takes into consideration the staffing levels needed to allow for vacation and unscheduled absence.
Rescues are assigned either 5 or 6 as an administrative number and run with 4.
TYPE & NUMBER OF UNITS Staffing |SPECIAL OPS & COMMAND & U
High
COMMAND |DISTRIgBtations Pumpery Rescue| Aerials | Squads| Air Light Co&r:wt:nd DC Units HZan\igat Rise | Full [ Min
Unit
Staff Levels
1- North
1 111 1 1 7 6
112 1 6 4
113 1] 1 10 7|Hazmat Pumper
114 1 1 1 1 14| 10JAir Light Unit, CMD unit
115 1 6 4
116 1 5 4
2 121 1 5 4
122 1 6 4
123 1 1 7 6
125 1 5 4
3 131 1 1 10 7
132 1 1 7 6
133 1 1 11 7
134 1 6| 4 District 1 Unstaffed Units
135 1 1 10 7 HS145 HazMat Support
4 141 1 5 4 DE145 Decon Unit
142 1 1 1] 120 9 DS145 Decon Unit
143 1 1 10 7
145 1 1 10 7| Hazmat Materials Unit; Haz Supp
146 1 5 4 Unit
Command 1 Totalf 20 15 5 6 1] 1] 1] 4 1] Of 157 115
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TYPE & NUMBER OF UNITS Staffing |SPECIAL OPS & COMMAND & U
High
COMMAND [DISTRIdBtations| Pumpery Rescue| Aerials | Squads| Air Light] Coljr:]rir:snd DC Units sznl\i:at Rise | Full [ Min
Unit
Staff Levels
2 - East

1 211 1 5 4|Water Tanker
212, 1 1 7 6
213 1 1 100 7
214 1 6 4
215 1 1 10 7

2 222 1 1 100 7
223 1 5 4{Support 7 - bluff rescue pumper
224 1 1 11 8
225 1 1 8 6
226 1 1 100 7
227, 1 5 4

3 231 1 1 1 1 16| 11Air Light Unit
232 1 1 10 7|Bluff Rescue
233 1 5 4
234 1 5 4{Decon Unit
235 1 6 4|Husar, Trench Resciie

4 241 1 6 4{Typhoon Fan
242 1 1 7 6 District 2 Unstaffed Units
243 1 6 4 WT211 Water Tanker
244 1 1 10 7 SUP7 Support
245 1 5 4 DE234 Decon Unit

HS234 HazMat Support
Command 2 Total 21 15 7 6 1] 1] 0 4 0 0f 163 119 TS125 Trench Support
TRS235 Trench Rescue
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High
COMMAND [DISTRIJBtations| Pumpery Rescue| Aerials | Squads| Air Light] CO&?and DC Units sznl\i:at Rise [ Full [ Min
Unit
Staff Levels
3- South

1 311 1 5 4
312 1 1 1 12 9
313 1 1 10 7
314 1 5 4
315 1 1 100 7

2 321 1 1 11 7
322 1 1 100 7
323 1 1 7| 6
324 1 1 100 7
325 1 1 1 16| 11
326 1 6 4

3 331 1 1 1 15 10/ Tower Aerials
332 1 1 1 1] 1] 18 13|Hazmat Unit; CMD Unit; Haz sup(
333 1 1 1] 13 9|Air Light Unit
334 1 5 4{Fireboat
335 1 5 4|Quint

4 341 1 1 11] 7 District 3 Unstaffed Units
342, 1 5 4 HS332 HazMat Support
343 1 5 4 Box 12 (Station 345)
344 1 5 4
345 1 1 1 13 9|Box 12
346

Command 3 Total 21 17, 5 10 2 1] 1 4 1] 1] 197 141
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High
COMMAND [DISTRIJBtations| Pumpery Rescue| Aerials | Squads| Air Light] Coaﬁsnd DC Units sznl\i:at Rise [ Full [ Min
Unit
Staff Levels
4 - West
1 411 1 1 11 7
412 1 6 4
413 1 1 11 8
415 1 1 1 12 9
2 421 1 1 1 14 9|Air Light Unit
422, 1 5 4
423 1 1 1 13 9
424 1 5 4
425 1 6 4
426 1 1 1 16 11
3 431 1 5 4
432 1 1 1 12 9
433 1 1 10 7|Haz support unit
434 1 6 4
435 1 6 4
4 441 1 1 11 7 District 3 Unstaffed Units
442, 1 5 4 HS442 HazMat Support
443 1 5 4
444 1 6 4
445 1 1 1 12 9
Command 4 Total 20 114 11] 8 1] 1] 0 4 0 Of 177 125
TOTAL STATIONS 82,
TOTAL VEHICLES & SQUADS 58 28] 30 5 4 2 16 2 1
|
TOTAL STAFF PElR SHIFT 694 500
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2011 Percent of All Call Percent of All Percent of All
Medical in Station Area Calls in Station Callsin
Calls Area2 Station Areas
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%
114 2874 1703 59% 387 13% 37 1.3% 74%
115 1373 793 58% 166 12% 21 1.5% 71%
116 1076 536 50% 137 13% 11 1.0% 64%
121 1149 531 46% 184 16% 9 0.8% 63%
122 820 391 48% 153 19% 9 1.1% 67%
123 1212 729 60% 159 13% 11 0.9% 74%
125 971 533 55% 145 15% 8 0.8% 71%
131 1070 428 40% 270 25% 13 1.2% 66%
132 2665 1498 56% 325 12% 28 1.1% 69%
133 1603 962 60% 188 12% 28 1.7% 73%
134 2342 1346 57% 324 14% 24 1.0% 72%
135 1165 527 45% 236 20% 13 1.1% 67%
141 1942 964 50% 443 23% 44 2.3% 75%
142 2974 1752 59% 393 13% 56 1.9% 74%
143 1637 993 61% 161 10% 29 1.8% 72%
145 1622 864 53% 182 11% 31 1.9% 66%
146 1790 915 51% 234 13% 48 2.7% 67%
211 737 345 47% 118 16% 12 1.6% 64%
212 980 569 58% 93 9% 24 2.4% 70%
213 1614 940 58% 192 12% 23 1.4% 72%
214 899 483 54% 81 9% 18 2.0% 65%
215 754 484 64% 62 8% 12 1.6% 74%
222 2408 1539 64% 281 12% 22 0.9% 76%
223 2450 1532 63% 235 10% 32 1.3% 73%
224 1736 1063 61% 155 9% 27 1.6% 72%
225 2174 1314 60% 221 10% 31 1.4% 72%
226 2135 1316 62% 275 13% 22 1.0% 76%
227 1116 614 55% 109 10% 12 1.1% 66%
231 2524 1620 64% 270 11% 41 1.6% 77%
232 2098 1296 62% 244 12% 23 1.1% 74%
233 1615 1033 64% 152 9% 14 0.9% 74%
234 2023 1330 66% 192 9% 29 1.4% 77%
235 1720 1124 65% 145 8% 24 1.4% 75%
241 1102 675 61% 142 13% 10 0.9% 75%
242 1350 801 59% 161 12% 20 1.5% 73%
243 1234 692 56% 197 16% 15 1.2% 73%
244 2060 1190 58% 273 13% 30 1.5% 72%
245 1432 821 57% 159 11% 20 1.4% 70%
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2011 Percent of All Call Percent of All Percent of All
Medical in Station Area Calls in Station Callsin
Calls Area2 Station Area3

311 1986 1039 52% 400 20% 20 1.0% 73%
312 2193 1196 55% 504 23% 30 1.4% 79%
313 2977 1628 55% 539 18% 40 1.3% 74%
314 4310 2578 60% 980 23% 41 1.0% 84%
315 2614 1660 64% 342 13% 37 1.4% 78%
321 898 453 50% 165 18% 11 1.2% 70%
322 2154 1288 60% 244 11% 30 1.4% 73%
323 1815 1171 65% 164 9% 22 1.2% 75%
324 1492 961 64% 178 12% 15 1.0% T7%
325 3885 2216 57% 785 20% 54 1.4% 79%
326 942 512 54% 121 13% 17 1.8% 69%
331 2193 1227 56% 366 17% 31 1.4% 74%
332 4031 2346 58% 867 22% 51 1.3% 81%
333 2154 1097 51% 472 22% 24 1.1% 74%
334 1420 711 50% 316 22% 15 1.1% 73%
335 139 25 18% 9 6% 2 1.4% 26%
341 2161 1412 65% 178 8% 30 1.4% 75%
342 1194 792 66% 73 6% 19 1.6% 74%
343 1496 920 61% 170 11% 30 2.0% 75%
344 2067 1162 56% 296 14% 26 1.3% 72%
345 1991 1204 60% 231 12% 31 1.6% 74%
346 164 92 56% 51 31% 1 0.6% 88%
411 1584 897 57% 176 11% 57 3.6% 71%
412 1065 535 50% 192 18% 18 1.7% 70%
413 2526 1555 62% 307 12% 31 1.2% 75%
415 1425 813 57% 156 11% 27 1.9% 70%
421 2107 1294 61% 241 11% 32 1.5% 74%
422 1009 663 66% 75 7% 25 2.5% 76%
423 1685 971 58% 177 11% 33 2.0% 70%
424 687 458 67% 60 9% 7 1.0% 76%
425 778 431 55% 99 13% 12 1.5% 70%
426 4517 2630 58% 611 14% 47 1.0% 73%
431 1144 726 63% 125 11% 8 0.7% 75%
432 1004 546 54% 138 14% 20 2.0% 70%
433 1971 1144 58% 205 10% 32 1.6% 70%
434 857 507 59% 90 11% 17 2.0% 72%
435 1469 830 57% 173 12% 26 1.8% 70%
441 1907 887 47% 338 18% 34 1.8% 66%
442 2455 1386 56% 354 14% 35 1.4% 72%
443 2194 1368 62% 255 12% 30 1.4% 75%
444 1178 695 59% 128 11% 6 0.5% 70%
445 2023 1136 56% 251 12% 30 1.5% 70%

No Station ID 7 4 3 3

Grand Total 145334 84710 58% 19933 14% 2033 1.4% 73%

Data Sources:

Total Calls and Medical Calls: CAD Data - Event Detail

Fire and False Alarms: RMS Data
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AppendixE¢ Response Times by Fire Station
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Exhibit A - Day - Night Comparison 2011 District 1
90th Percentile
Station 111 112 113 114 115 116 121 122 123 125 131 132 133 134 135 141 142 143 145 146
Alarm to Arrive (min) 0000to 0600 10.0 9.1 9.9 9.4 9.0 11.8 100 101 115 9.1 9.1 100 9.6 7.9 8.5 9.3 9.0 114 86 9.5
1200101800 82 91 78 81 90 112 85 103 87 100 79 85 98 87 77 90 87 111 90 98

Differential oo oo s - - o: sl o+ o3 o2 04 03

Comparing night to day, call received to arrived
scene differential should be ~0.0 min or less
between 0000 - 0600 than 1200 - 1800

r r r r r r r r r r r r r r r r r r r r

111 112 113 114 115 116 121 122 123 125 131 132 133 134 135 141 142 143 145 146
Alerted to Arrive (min) 0000 to 0600 8.2 8.1 8.1 7.8 7.9 8.4 8.2 94 102 79 8.0 8.7 7.4 6.2 7.1 8.1 78 100 78 8.1
1200 to 1800 7.0 7.6 6.5 6.9 8.0 9.7 7.2 8.9 7.2 7.8 6.8 7.1 8.2 6.7 6.4 4.3 7.3 9.0 7.7 8.4

Differential B - o - - - o - - B o s

Comparing night to day, dispatched to arrived scen
differential should be ~0.0 min or less between 00!
- 0600 than 1200 - 1800

"111 "112 T113 T 114 T115 T11e6 T 121 122 T 123 T125 T 131 "132 T 133 "134 T 135 " 141 " 142 " 143 " 145 7 146

Enroute To Arrive (min) 0000 to 0600 5.2 4.7 5.3 5.1 5.2 5.5 5.4 6.3 8.3 5.1 5.7 6.2 4.7 3.9 4.2 5.3 5.3 7.6 5.1 5.2

1200101800 53 57 53 53 64 77 53 60 55 55 51 55 61 50 47 58 56 73 60 6.2

Differential 01 20 00 -02 -12 -22 01 03 Bl o+ JNSEN 1+ 11 o5 05 03 03 09 -10
Comparing night to day, enroute to arrived scene

differential should be ~0.0 min or less between 00!
- 0600 than 1200 - 1800

r r r r r L4 r r r r r r r r r r r r r r
111 112 113 114 115 116 121 122 123 125 131 132 133 134 135 141 142 143 145 146
Number of Incidents Apparatus Housed In Station 0000 to 0600 46 77 64 125 74 48 62 34 38 30 69 94 90 86 74 123 158 82 56 76
Responded To (2011) 1200t0o 1800 109 196 216 353 182 153 165 157 131 107 238 324 230 234 277 215 391 252 200 206

0000 to 0600 42 75 64 139 65 58 67 33 42 42 59 108 79 98 61 151 146 64 72 92
1200 to 1800 97 206 215 361 169 186 185 150 151 128 211 412 184 316 224 306 385 199 225 260

Number of Incidents in Station Area

0000t0 0600 30.1 20.6 26.0 249 255 214 262 218 215 339 199 224 250 213 205 268 233 286 330 286
Average time out of service per call (min) 1200t0 1800 20.5 205 237 245 254 238 196 206 250 338 158 233 237 203 189 233 206 227 252 248
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Exhibit B - Day - Night Comparison 2011 District 2
90th Percentile
Station 211 212 213 214 215 222 223 224 225 226 227 231 232 233 234 235 241 242 243 244 245
Alarm to Arrive (min) 0000 to 0600 9.1 9.0 105 108 10.7 8.8 9.9 103 8.6 9.4 9.8 9.5 9.8 8.2 8.9 9.2 9.1 8.9 9.1 9.3 8.6
1200to 1800 8.3 10.1 9.0 9.3 8.7 8.2 8.6 8.2 7.7 8.2 8.1 8.9 102 7.9 9.3 9.1 9.4 8.0 8.2 8.3 9.1
Differential B . TR 05 o: o4 o1 o [EGHNGENNESN s
Comparing night to day, call received to arrived

scene differential should be ~0.0 min or less
between 0000 - 0600 than 1200 - 1800

r r r r r r r r r r r r

"211 "212 " 213 T 214 " 215 " 200 " 223 " 224 T 205 206 " 227 " 231 " 232 " 233 "234 " 235 " 241 " 242 " 243 " 244 " 245
Alerted to Arrive (min) 0000 to 0600 7.8 8.2 8.5 9.6 8.9 7.6 8.3 8.7 6.8 7.6 8.0 7.8 8.4 7.2 7.7 7.3 75 7.7 7.8 8.0 7.6
1200101800 7.2 82 75 74 70 68 73 67 65 65 66 77 80 66 78 78 77 70 71 65 67
Differential B - T - el 0. o- Il o: o5 02
Comparing night to day, dispatched to arrived scer

differential should be ~0.0 min or less between 00!
- 0600 than 1200 - 1800

r r r r r r r r r r r r r r r r r r

211 " 212 " 213 " 214 " 215 " 222 " 223 " 224 " 205 " 226 " 227 " 231 "232 " 233 " 234 " 235 " 241 " 242 " 243 " 244 " 245

Enroute To Arrive (min) 0000100600 55 52 58 69 64 45 62 50 42 46 53 54 57 45 48 47 44 54 54 54 52

1200t01800 57 61 57 55 53 53 55 45 47 47 47 57 64 51 58 57 55 53 53 48 53

Differential 02 09 o1 [N os Bl o5 o5 oo B o3 07 06 -10 10 -12 01 00 06 -01
Comparing night to day, enroute to arrived scene

differential should be ~0.0 min or less between 00!
- 0600 than 1200 - 1800

211 " 212 " 213 " 214 " 215 " 200 " 223 " 204 " 205 " 206 " 207 " 231 " 232 " 233 "234 " 235 " 241 " 242 " 243 " 244 " 245
Number of Incidents Apparatus Housed In Station 0000 to 0600 26 ~ 49 72 43 41 98 93 92 87 104 55 91 106 48 79 65 26 50 55 70 57
Responded To (2011) 1200t0 1800 77 129 185 139 115 235 217 216 197 259 134 295 293 162 184 180 95 160 172 277 165

. . . 0000 to 0600 34 52 80 41 36 109 103 88 117 105 59 88 91 58 77 62 37 48 54 74 57
Number of Incidents in Station Area
1200to 1800 103 122 194 145 81 230 294 199 244 254 142 299 247 173 205 192 115 181 187 280 178
0000to 0600 20.9 242 237 261 367 211 271 208 231 207 206 247 200 239 229 244 215 262 296 204 233
Average time out of service per call (min) 1200t0 1800 153 234 202 199 190 198 212 178 185 185 222 192 184 239 229 181 199 199 185 180 204
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Exhibit C - Day - Night Comparison 2011 District 3
90th Percentile
staon " 311 312 313 314 315 321 322 323 324 325 326 331 332 333 334 341 342 343 344 345 346
Alarm to Arrive (min) 0000100600 93 77 75 69 78 96 86 83 77 76 77 83 75 78 78 83 76 99 79 78 81
1200101800 75 67 91 68 72 86 88 79 65 72 74 68 69 87 82 71 80 70 76 7.1

7.0
Difierentia NN o o NGENNGEN o- BN oo BN o- IGENNGEENGSN oo oo o- [NESHNGEN o- SN

Comparing night to day, call received to arrived
scene differential should be ~0.0 min or less
between 0000 - 0600 than 1200 - 1800

r r r r r L4 r r r r r r r r r r r r r

"311 7312 "313 "314 " 315 " 321 "322 " 323 " 324 "325 "326 "331 "332 "333 "334 " 341 " 342 "343 " 344 " 345 " 346

Alerted to Arrive (min) 0000 to 0600 7.4 6.2 6.1 5.9 6.1 7.8 79 6.8 6.5 6.3 6.2 7.0 6.1 6.6 6.4 6.9 6.7 75 6.6 6.4 6.3

1200 to 1800 6.4 5.3 6.7 54 5.8 6.6 6.9 5.6 5.9 5.2 5.6 6.3 5.5 55 6.5 6.7 6.2 6.4 5.6 6.1 6.3

Differentia SN o o5 o: ENEEEEEEEENNCENEN o o> os NENEEN o oo
Comparing night to day, dispatched to arrived scer

differential should be ~0.0 min or less between 00!
- 0600 than 1200 - 1800

r r r r r r r r r r r r r r r r r r r r r

311 312 313 314 315 321 322 323 324 325 326 331 332 333 334 341 342 343 344 345 346

Enroute To Arrive (min) 0000 to 0600 4.4 3.6 4.0 3.5 3.9 54 45 4.1 3.7 3.6 3.8 4.1 3.6 3.9 4.2 4.1 4.5 45 4.5 4.2 2.4

1200 to 1800 4.3 3.9 53 3.8 4.3 4.8 51 4.0 4.2 3.7 3.8 4.5 4.2 4.0 51 51 4.6 4.7 4.1 4.4 35
Differential 0.2 -0.3 -1.3 -0.3 -04 0.6 -0.6 0.0 -0.5 -0.1 0.0 -04 -06 -01 -0.9 -1.0 -0.1 -0.2 0.4 -0.2 -11
Comparing night to day, enroute to arrived scene
differential should be ~0.0 min or less between 00!
- 0600 than 1200 - 1800

r r r r r r Ld r r r r r r r r r

311 " 312 " 313 " 314 " 315 " 321 "322 "323 " 324 " 325 "326 "331 " 332 333 "334 "341 " 342 " 343 " 344 " 345 " 346
Number of Incidents Apparatus Housed In Station 0000 to 0600 64 158 170 182 148 38 87 69 70 266 62 172 204 153 72 89 55 56 115 113 1
Responded To (2011) 1200to 1800 208 383 350 333 295 160 254 181 165 510 142 297 342 301 150 272 120 156 295 266 3

. : . 0000 to 0600 87 139 177 258 140 28 88 83 70 247 56 151 301 168 93 87 62 69 108 111 11
Number of Incidents in Station Area
1200t0 1800 306 313 418 529 280 150 261 210 152 439 134 244 455 297 208 261 134 189 301 246 19
0000to 0600 31.7 174 16.8 182 204 339 207 273 224 166 204 224 195 205 233 247 225 267 245 227 427
Average time out of service per call (min) 1200t0o 1800 19.2 165 179 160 180 201 201 171 179 156 191 196 190 176 235 225 252 222 188 197 11.7

Page [247



Service Efficiency Revi@iloronto Fire Services & Toronto EMS

Exhibit D - Day - Night Comparison 2011 District 4
90th Percentile
Station 411 412 413 415 421 422 423 424 425 426 431 432 433 434 435 441 442 443 444 445
Alarm to Arrive (min) 0000 to 0600 9.4 10.1 9.0 104 94 8.3 8.0 7.0 103 8.8 9.6 9.6 9.4 9.0 9.8 9.3 9.0 103 111 10.0
1200 to 1800 9.2 9.1 8.9 9.5 8.1 7.5 7.2 8.2 108 7.4 8.8 8.1 9.4 8.9 8.3 9.7 8.7 8.7 106 9.9

Diferential o> [N oo IEENNESENCENNGEN > o> IESENGENNEEN oo oo BN o« o [N os oo

Comparing night to day, call received to arrived
scene differential should be ~0.0 min or less
between 0000 - 0600 than 1200 - 1800

L4 r r r r r r r r L4 r r r L4 r r r r r r

411 412 413 415 421 422 423 424 425 426 431 432 433 434 435 441 442 443 444 445
Alerted to Arrive (min) 0000 to 0600 8.1 9.0 7.7 8.7 7.6 6.4 7.2 6.0 8.3 7.2 8.2 8.2 7.7 7.5 7.9 7.8 7.6 8.8 8.8 51
1200t0 1800 7.5 7.6 7.7 8.3 6.6 6.3 5.5 6.0 8.9 5.9 7.7 6.8 7.6 7.6 6.8 8.1 7.1 7.1 8.9 8.1

Differential o5 [l oo o+ N o B oo o BN os B o2 o2 N o: os [l o: 2o

Comparing night to day, dispatched to arrived scer
differential should be ~0.0 min or less between 00!
- 0600 than 1200 - 1800

r r r r r L4 r r r r r r r r L4 r r r Ld r

411 412 413 415 421 422 423 424 425 426 431 432 433 434 435 441 442 443 444 445

Enroute To Arrive (min) 0000 to 0600 5.2 6.1 4.6 6.1 4.4 4.3 4.2 4.2 55 45 5.1 5.8 5.0 5.1 5.0 5.5 51 55 6.1 5.7

1200 to 1800 5.7 5.9 53 6.3 4.7 4.8 4.1 4.1 7.1 4.4 6.0 5.0 5.7 5.7 5.2 6.3 55 5.1 6.6 6.4

Differential -06 02 -07 -02 -03 -05 01 01 -16 01 -09 - -07 -06 -02 -08 -04 05 -05 -06
Comparing night to day, enroute to arrived scene

differential should be ~0.0 min or less between 00!
- 0600 than 1200 - 1800

r r r r r r r r r r r r r r r r r r r r

411 412 413 415 421 422 423 424 425 426 431 432 433 434 435 441 442 443 444 445
Number of Incidents Apparatus Housed In Station 0000 to 0600 65 62 131 72 78 43 85 38 46 238 29 43 106 23 88 98 130 69 54 88
Responded To (2011) 1200t0 1800 199 131 309 230 262 110 208 112 116 483 95 141 220 86 170 274 300 208 169 248

0000 to 0600 69 71 124 61 81 38 98 31 42 247 35 41 106 26 100 113 150 78 44 116
1200t0 1800 222 166 277 208 256 106 226 71 117 531 115 150 245 99 183 300 361 280 173 268

Number of Incidents in Station Area

0000to 0600 30.3 279 254 235 283 270 292 299 269 223 16.0 251 240 228 220 273 241 243 250 254
Average time out of service per call (min) 1200t0 1800 26,5 232 220 225 213 221 207 217 221 189 187 217 237 216 221 273 225 224 230 241

Notes

771 calls in the 0000 to 0600 window had road response times less than 1.5 minutes or more than 15 minutes and the times were not included in the calculations. (The calls were included in the counts)
2406 calls in the 1200 to 1800 window had road response times less than 1.5 minutes or more than 15 minutes and the times were notincluded in the calculations. (The calls were included in the counts)
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AppendixF¢ Maps IndicatingDemagraphics and Fire Related Civilian Injury &
Death
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AppendixG ¢ Riskg High Level Overview

Riskc High Level Overview

In place of the Comprehensive Fire Risk Analgsgeneral high level review of the fire risk

for the City of Toronto was done using the Office of the Ontario Fire Marshal (OFM)
R20dzySyid SyudAidtSR da/ 2YLINBKSYaA@dS Cimadel, { I TSG
Wdzy S wnndé Fa (i KSorybeehiens MukhyoStheTcéntedt aof ks sectiohds

A

GF1Sy FNBY (GKS CANB al NEKIf Qa DdzA RSt AySo

In the document risk is defined as a measure of the probability and consequence of an
adverse effect to health, property, organization, environment, or comrnyuas a result of an
event, activity or operation. For the purposes of the Fire Riskr&atbel, such an event
refers to afire incident along with the effects of heat, smoke, and toxicity threats generated
from the incident.

The Fire Risk SuModel offersguidance on the likelihood of events, the consequence levels
of events, along with suggestions for matching probability and consequence to priority levels
for attention and action.

Table4l - Likelihood Levels as Defined by the @nio Fire Marshal

Description Level Specifics
Rare 1 -may occur in exceptional circumstances incidents in the past 15 years

-could occur at some time, especiallyif circumstances change

Uniikely 2 -5 to 15 years since lastincident

Possible 3 -might occur under current circumstancésincidentin the past 5 years

Likely 4 -will probably occgr a.tS(.)me ﬁme under current circumstances
-multiple or recurring incidents in the past 5 years

Almost Certain 5 -expected to occur in most circumstanaed ess circumstances change

-multiple or recurring incidents in the past year

The OFM suggests that the frequency of incidents should only be used as a general guide
when determining this value. It should be complemented with consideration of eveats th
occur within other communities. Events that have not taken place for a long time in one
community may occur more frequently elsewhere.
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Table42 - Consequencéevels as Defined by the Ontario Fire Marshal

Description Level Specifics
Insignificant no life safety issue
limited valued or no property loss
no impact t local economy and/or
no effect on general living conditions
potential risk to life safety of occupants
minor property loss
minimal disruption tdusiness activity and/or
minimal impacton general living conditions

Minor

Moderate threat to life safety of occupants

moderate property loss

poses threat to small businesses and/or

could pose threat to quality of the environment

potential foralarge loss of life

would resultin significant property damage

significant threat to large businesses, local economy and tourism, an
impact to the environment would result in a short term partial evacua
of local residents and businesses

significantloss of life

multiple property damage to significant portion of the municipality
long term disruption of businesses, local employment, and tourisma
environmental damage that would result in lotgm evacuation of loc
residents and businesses

Major

PODNMNRERIAMODEIEONERIAODNR

Catastrophic

o
PN PRE

The consequences, as a result of fire, are the potential loss or negative outcomes associated
with the event. The application of professional judgment and reviews of past occurrences are
important methods used for quantifying nsequence levels. Estimating the consequence
level due to fire involves an evaluation of four components:

Life Safety
e Injuries orloss of life due to occupant and firefighter exposure to life threatening fire
or other situations;
Property Loss
e Monetary lbsses relating to private and public buildings, property content,
irreplaceable assets, significant historic/symbolic landmarks and critical
infrastructure;
Economic Impact
e Monetary losses associated with property income, business closures, downturn in
tourism, tax assessment value, employment layoffs;
Environmental Impact
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e Harm to human and nohuman (i.e. wildlife, fish and vegetation) species of life and
general decline in quality of life within the community due to airiwater/soil
contamination as a result of fire and fire suppression activities.

Risk and priority levelare defined as follows and shown in the matrix in :

e L=Low Risk Priority Level 1 (Linanage by routine programs and procedures,
maintain risk monitoring

e M = Moderate Risk Priority Level 2 (t8jjuires specific allocation of management
responsibilityncluding monitoring and response procedures

e H = High Risk Prioritfevel 3 (L3rommunity threat, senior management attention
needed

e E = Extreme Risk Prionity Level 4 (L43erious threat, detailed research and
management planning required at seniexéls

Table43 - Ontario Fire MarshaRisk Analysis Matrix

Probability Consequence
1 2 3 4 5
(Insignificant) (Minor) Moderate (Major) (Catastrophic)
1 (Rare) L (L1) L (L1) M (L2) H (L3) H (L3)
2 (Unlikely) L (L1) L (L1) M (L2) H(L3) E (L4)
3 (Possible) L (L2) M (L2) H (L3) E (L4) E (L4)
4 (Likely) M (L2) H (L3) H (L3) E (L4) E (L4)
5 (Almost Certain) H (L3) H (L3) H (L3) E (L4) E (L4)

The OFM Sub Risk Model document provides an overview of the considerations for each risk
factor and offers some samples of concerns related to a Community Fire Risk Profile.

Property Stock Building Height and Area
Building Age and Construction BuildingExposures
Demographic Profile Geography/Topography
Past Fire Loss Fuel Load

In each of these identified risk factors identified by the OFM, Toronto has a number of areas
of concern. The city has the most diverse property stock in Ontario. There agegla@as of

the City, identified by the Planning Department as centres and avenues for future growth
where existing buildings predate the National Building Code and the Ontario Building Code.

Toronto has more highrise buildings than any other city in tihevimce and is among the
leaders in highrise building numbers across North America. According to a report dated
December 2, 2011 in the Toronto Star, Toronto ranked No. 1 in North American cities for
highrises under construction in 2011 with 150 while RdJexico City had 88 and No. 3 New
York City had 86. Of the 150 in Toronto, 140 were condo towers, 15 were office towers, 10
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were rental buildings, 6 were hospitals and 4 were hotels. The same report pointed out that
Toronto ranked second in North Ameritar the number of highrise buildings with 1,879.
According to the report 39% of Toronto households were now in highrise buildings.

alye 2F ¢2NRyG2Qa o0dAfRAY3IA AY (GKS O2NB OSyi
other. Accessibility and respse can be impeded by traffic and construction congestion,
streetcar transit infrastructure and rush hour volumes. Toronto has a significant history of

large fire and other major incidents involving building and neighbourhood evacuations and
economic impat upon businesses where TFS is the lead response group (Sunrise Propane
explosion, Queen Street West fire, 2 Secord Avenue Hydro Vault explosion, 200 Wellesley
highrise fire). In addition to hazardous and combustible materials housed in industrial and
commercial operations throughout the city, there are large quantities of these materals

being transported through the city on highways, streets and rail lines. Toronto is on the flight

path for three airports.

HIRA (Hazardous Incident Risk Assessment)dRep

It is a requirement from municipalities under the Emergency Management and Civil

t NPGSOGA2Y ! OG GKFG aAy RS@GSt2LIAyYy3a AGa SYSNE
shall identify and assess the various hazards and risks to public safety thatgoesilrise to
emergencies and identify the facilities and other elements of the infrastructure that are at
NA&l 2F 0SAy3 ' TFSOGSR 6& SYSNHSyOASa¢

A review of the TFS's role in Community Emergency Preparedness and Response shows that
90.3% of the Specifidazards identified in the community HIRA report will involve TFS as a
major responder. In addition, 80.6% of identified HIRA specific hazards are not directly
related to firefighting but fall within the areas for which TFS is trained and equipped to
provide emergency service

The 31 hazards identified in the report are potential leagn events which will deplete
normal response capabilities

The HIRA report states High, Medium and Low probability phases in which TFS would be a
major responder where 87% of the hazards are in the High and Medium range.

It should be pointed out that TFS would be a major responder where these types of events
occur at a level below that of a declared emergency. These include but are not limited to
special operations suchas wildland/interface firefighting, technical rescue, marine
firefighting, joint operations responses, urban search and rescue, mass casualty response,
hazardous materials mitigation, counterrorist response, and incident management teams

for disaster esponse. In addition, TFS responds to water and ice rescue, vehicle extrication,
and other public hazards, many of which are typically high risk and which require specialized
skills, knowledge and abilities from firefighters. TFS is a critical componém adl hazards
protection provided to those living or visiting in Toronto.
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Reference:
e HIRA report, report to City Council (FUS) 2002 and FUS report
e TFS Simplified Risk Assessment (Material Supplement) June 2012

TORONTO

The City of Toronto is a largegensely populated urban city with all of the complex attributes

of other large cities, and then some. Toronto ranks in the top ten cities in the world in high
rise buildings per capita. Toronto has risks that most other cities its size do not have to
contend with - subway system, the PATH system, island residents, island airport, CN Tower,
to name a few. There are 41 Special Structures identified by Toronto City Planning, Research
and Information, 30 of which are located within the area bounded by Spadinadas, Jarvis

and Lake Ontario. They have also identified that the vast majority of buildings in Toronto
were constructed from prel900 to 1970 (332,317 buildings out of 451,460 or 73.6%). This
puts construction of the majority of buildings in Toronfmior to the enactment of the
Ontario Building Code (1975) and the Ontario Fire Code (1981).

The Toronto City Planning, Policy Research Unit has estimated Toronto's daytime
population at approximately 3,045,417 people. This figure is roughly 430,000 people more
than the city's population. Commuters coming into the city to work, as well as students and
tourists account for much dhe daily increase.

The city also received approximately 152,000 applications for residential units between 2006

and 2011. Of these, 40,000 proposed units have been approved but not yet under
construction, and another 38,450 are under construction buait yet completed. Taken

together, these 78,500 (currently) womccupied units could house up to an additional 140,500
LJIS2L) S® | 26SOSNE G2 Lzl GKAA Ayd2 LISNBLISOUGACL
to that extent until after 2028, assuming grtlw remains steady. Readers should also
referenceChartl- Population Growth Related tGore Fire Incidentwhich indicates:

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

and alarm calls are fitered du éXS FAYR GKIFIGd GKS FTANB aaSNWAOSQa
remained stable or declined during that time period. When the core fire incident trend is

O2YLI NBR (2 ¢2NRyG2Qa LRLMAFGA2y 3INRSgIGK ¢S OF
incident growth. Put another way, population growth and fire core incidehiwve are not

RANBOGEE NBfFGSR FYR ¢2NRyG2Qa LRLMzZ I GA2Yy 3IANR
for the fire service, at least not on a straigimte per capita basis.

So, while we recognize that infrastructure and population growth can affekt egidence
indicates that there is not a correlation between elevated risk just because of growth; other
factors have to be in place also, amBShas the opportunity to ameliorate any increase in
risk through education, prevention, leading a lobby foabes to the fire code and building
code (such as residential sprinklers), and increased enforcement.
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Toronto's population is continuing to shift. In the five years since the 2006 Census, Toronto
has continued to gain older adults; the share of adults y®ars has increased from 7.0% to
7.2%. At the same time, the number of childred as also increased by 5,530 or 4.1%.

The two fastest growing age groups between 2006 and 2011 were people agetl\eéfars

and 85+ years. Those aged-®0 grew by 28.8%from 109,465 to 140,965) while the 85+
group increased 5% (from 43,100 to 54,965). According to projections prepared by the City
Planning Division, between 1996 and 2011 the number of seniors was expected to grow by
39,315 persons or by 12.3%. The 2011stesndata shows the actual change among Toronto
seniors 65+ is 18.0%well above the projected estimates.

The senior cohort in Toronto is expected to increase strongly in the coming years. Between

2011 and 2031 City Planning projects the size of thisgtouncrease by on¢hird. Charts

14and 15fromii KS hy dF NA 2 CANB athddedhlrdte@id the dchth 8IS A f f
by age group for the province of Ontario.

The Ontario Fire Marshal reports that people in the 50+ age bracket are the mostratie

group when it comes to fire fatality in Ontario although there is indication that this is the
OFaS Ay ¢2NRyl2d bSOSNIKStSaazr 6S RAagQld RAA
basis.
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Chartl4- Ontariowide Fire [2aths by Age

Fire Death Risk Index: Age
5 year average (2007 to 2011)
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Fire fatality source: Office of the Fire Marshal (Ontario)

Population source: Statistics Canada 2011

Chartl5- Fire Death Risk Index

Ontario Fire Deaths per Million Population: Age
5 year average (2007 to 2011)
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This is a growing demographic group in Toronto which will need more attention in terms of

public education efforts for fire safety, and with inspections of fire code compliance where

this group lives in residential settings that include highrise apartmants condominiums,
NEGANBYSYG 2N FaaradSR tAQAy3a aSiaAy3as ydzNA
cohorts according to Statistics Canada can be fourichble 36.

Table44 - StatCan Toronto Age Cohort

2001 2006 2011

Population % Population % Population %
04 143510 5.78% 134980| 5.39% 140510 5.37%
0514 290310 11.70% 274640 10.97% 260350( 9.96%
1524 308415 12.43% 318655 12.73% 333515 12.75%
2534 413020 16.64% 385925 15.42% 413015| 15.79%
3544 429860 17.32% 415615| 16.60% 387805| 14.83%
4554 337470| 13.60% 362425 14.48% 398915| 15.25%
5564 221080 8.91% 257585 10.29% 303495| 11.61%
6574 185180 7.46% 178995| 7.15% 188630| 7.21%
7584 116400[ 4.69% 131350 5.25% 133845| 5.12%
85+ 36265| 1.46% 43100 1.72% 54965 2.10%

2,481,510 100.00% 2,503,270 100.00% 2,615,045 100.00%

Upon further examination though, we find that a general decline in fire related incidents
offsets whatever growth may be expected because of an aging demograpdble 45 -
Percentage and Bpulation Change, by @hort, Between 2006 and 2011demonstrates the
percentage and population change, by cohort, between 2006 and 2011 based on StatCan
information.
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Table45 - Percentage and é¢pulation Change, by @hort, Between 2006 and 2011

2006 -2011
Fire
2006 | 2011 | Percentage Changq Population Changg Response
Per Capita*
04 134980| 140510 4.1% 5,530 1.39%
0514 | 274640| 260350 -5.2% -14,290
1524 | 318655| 333515 4.7% 14,860
2534 | 385925| 413015 7.0% 27,090
3544 | 415615| 387805 -6.7% -27,810
4554 | 362425| 398915 10.1% 36,490
5564 | 257585| 303495 178% 45910
6574 | 178995| 188630 5.4% 9,635
7584 | 131350| 133845 1.9% 2,495
85+ 43100| 54965 275% 11,865
StatCan Population Change 20@D11 111,775
Call Growth that Should Occur if Per Capita Hypothesis is T 1559
Actual Call Change 2002011 (Chart 2) -1535
*Non-medical, noralarm calls per capita 2011

I OO2NRA Y3
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0.015 in 2006. If one assumes that incident volume is directly related to population, then the
fire service should have seen an increase of 1,559 incidents between 2006 and 2011
(population growth of 111,775 x 1.39% = 1,559). In actuality there was @akeciof core
calls (nommedical, noralarm) of 1,535 during the same period.Z Fire Service®ata and

Statistic3.

Therefore, we concdude, in thease of TFS population growth does not translate into an
increase inincidents.

Operations

Structural firefighting operations are complex in nature and require both simultaneous and
sequential tasks to be performed for safe and successful interventionnaitigation of an
incident. Structural fires can range from small detached sheds or storage facilities te multi
storey, multtuse highrise buildings or huge commercial/industrial facilities. The larger the
building, the more complex structural firefighggnoperations become, and greater become
the number of tasks that have to be performed. Fires in small structures as well as large
structures require sustainability of required tasks in order to achieve the objectives of
rescue, control and extinguishmenand protection of property and the environment. In
order to be able to operate safely, an organizational structure (Incident Command/Incident
Management) is put into play at each and every event involving the fire service. The critical
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tasks are assignedotteams as part of the overall plan established by the incident
commander. The timely and coordinated performance of the critical tasks determines the
level of success of firefighting operations. Time is always the enemy when dealing with fire.
The fire epands exponentially from the point of origin to the room of origin; from incipient
stage to flashover; from room of origin to multiple rooms; from contents alone to contents
and structural components. Fire does not stand still and wait patiently for attenand
intervention.

G¢KS hF¥FFAOS 2F (GKS CANB al NEKIf 6hcCal NBO2
offensive approach to fire suppression as the most effective strategy to mitigate a fire,
therefore potentially reducing the loss of life and properThis strategy is based upon the
OFM Fire Progression Curve (See graph below). A fire grows upon itself exponefitradly
versus fire growth.
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ILLUSTRATION OF TYPICAL TIME / FIRE GROWTH RELATIONSHIP

—>

TEMPERATURE —»

NOILONYLS3A AL¥3d0dd

< TIME VARIES »<€TIME CONTROLLABLE BY FIRE DEPARTMENT-)»

‘ . . - ] . ]
Detection Report Dispatch Preparation Travel Time Set-up Time  Intervention
of Fire ofAlarm  Time Time

NOTES: The fire progression curve is subject to variation due to a number of factors such as
the type of material and volume of material involved.

The various factors, from the time the fire begins until intervention takes place, are
all subject to variation.

Preparation time for full-time fire fighters means the time to dress and depart
the station.

Preparation time for volunteer fire fighters includes the time to respond to the station
as well as to dress and depart the station.
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The impact of time on fire growth cannot be underestimated and an understanding of the
timeffire growth relationship is essential when assessing risks and developing response
a0FyRINR&aYX LINRG202fa YR FANBINRdzyR Gl OGAOa
Matching Resource Deployment and Risk, January 24, 2011)

TFS operates out of 82 fire stations irc@mmand districts. The mapping of residential fire
locations over the past 3 years shows that fires have occurred in every command and
virtually every station district. Similar mapping for commercial/industrial fires shows that
these fires occur within ezn of the commands and in most station districts over the perod.

Currently TFS is sending sufficient resources as first response to single family residences in
suburban setting areas based upon the NFPA 1710 Standard (since the addition of the extra
vehicle in July of 2012). It should be pointed out that the NFPA 1710 standard is based upon
a suburban setting response to a single family,-starey residence of 2,000 square feet or

less with no basement and no exposures. Where there is a basement, egppsore than

2 storeys and or a larger dwelling, adjustments in response must be made to address the
additional task requirements. Where TFS is responding to urban single family dwellings with
any of the additional conditions there should be an increasdirst response resources.
NFPA 1710 states:

5.2.4 Deployment

52.4.11¢ KS FANB RSLI NIYSyidiQa FTANB adzZlINBaaAz2y NBaz2d
of anpumper company within a 248econd travel time to 90 percent of the inciderts established

in Chapter 4.

5.2.4.1.2*Personnel assigned to the initial arriving company shall have the capability to implement
an initial rapid intervention crew (IRIC).

5.2.4.2 Initial Full Alarm Assignment Capability.

5.2.4.2.1The fire departmentshall have the capability to dgloy an initial full alarm assignment
within a 480second travel time to 90 percent of the incidents as established in Chapter 4.
5.2.4.2.2*The initial full alarm assignment to a structure fire in a typical 2000 ft2 (186 two-story
singlefamily dwelling without basement and with no exposures shall provide for the following:

(1) Establishment of incident command outside of the hazard area for the overall coordination and
direction of the initial full alarm assignmenttivia minimum of one individual dedicated to this task

(2) Establishment of an uninterrupted water supply of a minimum of 400 gpm (1520 L/min) for 30
minutes with sup ply line(s) maintained by an operator

(3) Establishment of an effective water flow apation rate of 300 gpm (1140 L/min) from two
handlines, each of which has a minimum flow rate of 100 gpm (380 L/min) with each handline
operated by a minimum of two individuals to effectively and safely maintain the line

(4) Provision of one support persdor each attack and backup line deployed to provide hydrant
hookup and to assist in laying of hose linesjtytdontrol, and forcible entry

(5) Provision of at least one victim search and rescue team with each such team consisting of a
minimum of two indviduals (6) Provision of at least one team, consisting of a minimum of two
individuals, to raise ground ladders and perform ventilation
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(6) Provision of at least one team, consisting of a minimum of two individuals, to raise ground ladders
and perform vetilation

(7)If an aerial device is used in operations, one person to function as an aerial operator and maintain
primary control of the aerial device at all times

(8) Establishment of an IRIC consisting of a minimum of two properly equipped and trained
individuals

5.2.4.2.3*Fire departments that respond to fires in higimedium, or lowhazard occupancies that
present hazards greater than those found in the domzard occupancy described in 5.2.4.2.2 shall
deploy additional resources on the initial alarm

5.2.4.3 Additional Alarm Assignments.

5.2.4.3.1*The fire department shall have the capability teptby additional alarm assignments that
can provide for additional command staff, personnel, and additional services, including the
application of water tothe fire; engagement in search and rescue, forcible entry, ventilation, and
preservation of property; safety and accountability for personnel; and provision of support activities
for those situations that are beyond the capability of the initial full alassignment.

5.2.4.3.2When an incident escalates beyond an initial full alarm assignment or when significant risk
is present to the fire fighters due to the magnitude of the incident, the incident commander shall
upgrade the IRIC to a full rapid intentem crew(s) (RIC) that consists of an officer and at least three
fire-fighters who are fully equipped and trained in RIC operations.

5.2.4.3.3An incident safety officer shall be deployed to all incidents that escalate beyond an initial
full alarm assigment or when significant risk is present to fire fighters.

5.2.4.3.4The incident safety officer shall ensure that the safety and health system is established as
NEIljdANBR Ay {SOUGA2Y comdé

¢CKS NIy3IS 2F ONRGAOFT G &l a fidgid Gudg to MaNGRING G h LIS |
Resource Deployment and RiskVI y dzF NB HnX Hnmmé AdadzsSR o6&
following page. The matrix illustrates the complexity and magnitude of tasks that may need

to be performed by firefighters, in many cases simodausly, in order to minimize the

impacts of a working fire on people, property and business.
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Critical Task Matrix (Form 300A)

Low Risk

Moderate

Risk

High Risk

Extreme
Risk

Fireground Criticallasks

LERI

UERL

LERI UERL

LERL

UERL

LERI

UERL

Incident Command*

1

1

1

1

1

1

1

1

Pump Operator

1

Attack Line  (Confine
Extinguish)

2

Additional Pump Operator(s)

6

Additional Attack Line (Confine
Extinguish) + Backup

[
N

Search & Rescue

ol 0 |~ N [P

Nl 0 |~ N [

(o]

Iniial Rapid Intervention Tea
(IRIT)

=
(o))

=
N

N
N

Incident Response
(Note: Where zero ot

Ventilation

no number has been

Water Supply; pressurized

assigned, the task

Water Supply, non-pressurized

may be performed af

Forcible Entry Team

the direction of the

Utilities

incident

Laddering (Ground Ladders)

commander.)

Laddering (Aerial or elevatr
device operator)

O ([O|Oo|0o|o|o|o| © | O (O N |k

O |IN(FP|OW[FLIN| O |O|] O |0l N |k

Exposure Protection

Incident Safety Officer

Accountability

Entry Control

Rehabilitation

Salvage

OlO(O|r|O|0] O (O|FR|O|IFR|IFLIN] &M IN] O O N |k

N R[N R[] N MR |o|R R[N o [ BN N [

Lighting

Directing Occupants

Scribe

Sector Officers

PR |IOIOIN|FR(FR|FRPIFR[IN] © [O|IFR|[OIN|FRIN] 0 [N & [N N |-

NG TN NG O [ S] TSN N Y TN oY B R VNG TR FE e )l PN I

Air Management (air refillin
station, etc.)

PR r(olovdkrkrkr|kdv o ok |ols kN

N |BRIRPIRININ]RPRRPIP[O N |0k || ([N

Logistics @cer

Administrative and/or Financ
Officer

Other or Additional

Planning Officer

Response

Evacuations (large scale)

Considerations

Communications (dispatch)

Public Information Officer

Overhaul

Additional Firefighters

Incident Response Range

13

16

43

36

83

49

108

Summary

Total Fire Department includir
External

Fire Call Incident Resnse Rang

(+,¢, within)
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Critical Task Matrix (Form 300A)

. Moderate . . Extreme
Low Risk Risk High Risk Risk
Fireground Criticalasks | LERL UERL LERI UERL| LERL UERL LERL UERL

Notes:

LERL = Lower Effective Response Level & UERL = Upper Effective Response Level, [together form the cri

range]

This tool provides eange of staffing requirements only. Actual numbers may vary depending on the fire risk tha

in the municipality. Tasks performed on fireground based on decisions made by Incident Commander.
Planning moderate, high and extreme risk occupancieafions will further validate staffing requirements.

Simultaneous events will require further consideration due to additional personnel requirements beyond the s

this matrix.

*Incident Command will assume responsibiliies of the incident safdiyenf accountability and entry control whe

no person has been assigned.
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AppendixH ¢ An Examination of Ambulance Offload Times at Hospitals

Terminology and Concepts

The following terminology and concepts are used throughoutdiseussion of ambulance
offload times:

Ambulance offload times the total time between ambulance arrival at the hospital and
ambulance departure from the hospital.

Transfer of carés the process (or point) at which patient care is transferred from thiS E
staff to the hospital staff.

Pretransfer timestarts when the ambulance arrives at the hospital and ends wlaarsfer

of caretakes place.

Posttransfer timestarts whentransfer of caras completed (hospital accepts responsibility
for the patient)and ends when the ambulance leaves the hospital.

Transfer of care times the time required to compete the transtei-care process.

Concepts of Ambulance Offload Time

Ambulance offload time can be divided into two segmernige-transfer timeand post
transfer time Pretransfer timeis typically dependent on the performance of the
hospital. Posttransfer timeis typically dependent on the performance of the EMS staff
(Figurel3, below).

Figurel3- Schematic showing how ambulance offload time can&®alyzed
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DelayedAvailability

The ideal ambulance offloading scenario would include a clear transfer of patient care at
the transfer of cargooint. In other wordstransfer of care will take place once the hospital
reports via the Patient Destination Syst®nthat transfer has occurred. However, it has
been reported, and we have observed that paramedics sometimes continue to be delayed
after transfer of care has been reported because a report still has to be given to the
receiving nurse or other reasons forldg occur. Theoretically, onceansfer of careis
completed, and reported, EMS staff would be free to prepare their ambulance and
equipment for the next assignment and leave the hospital. That is not always the case.

Realistically, and in most current bfading scenarios, the hospital and EMS share
accountability duringransfer of careTransfer of carés a process, not a point in time, and
this can delay availability of the EMS staff.

What do EMS Staff do During Pe$tansfer Time?

Oncetransfer of cae takes place, the EMS staff afree to leave. However, they must also
complete a number of tasks before they can respond to the next call. These tasks can
include: cleaning and making up the stretcher after the patient disembarks, recovering and
cleanig EMS equipment that could be with the patient, restocking the ambulance,
completing patient care records, and more. Some of these tasks can be accomplished by
one paramedic during the wait time while the second paramedic monitors the patient.

When posttransfer timeis measured, errors can occur. For example, the emergency
department may have pushed the button that notifies thi&€MSlispatch that the patient

has been accepted, but the patient may not have been transferred to an emergency
department strettier. The patient could be on a hospittetcher but the nurse who will
care for the patient has not yet received the transfer report from the paramedics. When
falseposttransfer timeswere noted, they were not included in the analyses.

Ambulance OffloadlimeversusPre-Transfer and PosT ransfer Times

The data indicates a relatively linear correlation between ambulance offload time and the
pre-transfer time(blue points) which are both at a 90th percentdalculation Chart 16).

This suggests that the ambulance offload time is directly correlated toptiegtransfer
time. In other words, the longer th@re-transfer time the longer the ambulance offload
time.

The data also shows thagposttransfer time(red points) is not linear with the ambulance
offload time. The data is clustered around 80 minutes of ambulance offload time. However,
there are some outliers with 100+ minutes of ambulance offload time (at a 98tbemtile
calculation). Hence, the relationship between ambulance offload time posktransfer

% An interconnecting systerhetween TEMS and Toronto area hospitals which suggests patient destination
based on hospital activity and patient severity. Emergency departments also use the patient destinaton
system to report, to the TEMS communicatientre, when transfer of care haaken place.
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time is not linear. Moreover, theosttransfer timeshave a narrower range, with some
outliers. The overall impact opre-transfer time and posttransfer time on ambulance
offload time deserves further review.

Chart 16 - 2011 Correlation between ambulance offload time verspsetransfer time and posttransfer
time by station area level (i.e. location of the call)

Note: Station 59 not included in the plot due to low volume
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Ambulance Offloadlimes at Toronto Hospitals

We note that the five hospitals with the longest ambulance offload times in 2011
(measured at the 90th percentile), are also hospitals that have an RN offload initiative
(Chart17). The RN offload initiative makes RNs available at a hospital to facilitate the
ambulance offload process. In these five hospitals, the RN initiative may not be achieving
the results expected

There are Toronto hospitals, however, that have had successes with the RN offload
initiative. A contributing factor, particularly in the average ambulance offload time for all
hospitals, is the change to thBayForResultsperformance initiative by theMinistry of
Health and the Local Health Integration Network (MOH/LHIN), where overall emergency
wait times have improved significantly. A reduction in overall emergency department wait
times assists in reducing the time that paramedics have to wait tosteartheir patients to

the care of emergency departments. Therefore, it is possible that the combination of the
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PayForResultsperformance initiative and the RN offload initiative have contributed to
reduce emergency department wait times.

Chart17 - 2011 Data Showing the Five Toronto Hospitals with the Highest Ambulance Offload Times and
the Average Ambulance Offload Times for all Hospfals
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Transfer of Care Time

The time to complete théransfer of cargprocess was analyzed amgphospitals. Currently,

hospitals indicatdransfer of cardime in the Patient Destination System (PDS) by pushing a
button which sends a signal to the ambulance communicaiors y § NEB Q& O2 Y LJdzi S
dispatch.Transfer of cardimes are considered invalid wheimansfer of cares captured

after the ambulance leaves the hospital. Additionally, calculationmétransfer timesand
posttransfer timeswill be incorrect if thetransfer of cardimes isnot correctly captured.

Table46 - Number of transports in 2011 with valid and invalidansfer of care timesshows that

78% oftransfer of caretimes are valid among the 173,8Qransport records captured in

2011. But the level of compliance for capturing vdli@nsfer of careimes varies among
hospitals, with Etobicoke General and Humber Finch having 44.0% and 75.3% compliance
rates respectively, below the average of 78%. Skhevo hospitals are also among the five
Torontohospitals with the longest ambulance offload tin@h@rt17).

Currently, TEMSsends monthly compliance reports to each hospital that shbassfer of
care times,and this practice encourages improvements in data capture compliance.

¢ The All Hospitals calculation includes all hospital transports in the Patient Destination System (PDS)
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Capturing validransfer of care timess critical to understanding the performance jpfe-
transfertimesandposttransfer times
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Table46 - Number of transports in 2011 with valid and invalicansfer of care times

% Inclusion of Pre

Invalid | Valid Institutions transfer time and post-
Transfer | Transfer | Without Total transfer time Calculation
of Cardof Carg Transfer of Car| Transportq Based on ValidTransfei|
Time§” |Times |measuremats | Captured |of CareTimes

Ajax 40 40

Brampton 23 23

Branson 2 2

Credit Valley 23 23

East General 3,179 11,686 14,865 786

Etobicoke General 5,412 4,254 9,666 440

Humber Church 2,937 10,062 12,999 774

Humber Finch 2,377 7,234 9,611 75.3

Markham Stouffville 143 143

gﬂ:’\‘ég - Mssissaug 1 505 | 990 2195  |451

Mount Sinai 1,419 10,357 11,776 88.0

North York General 2,818 10811 13,629 793

Scarborough Centenar| 1,766 8,426 10,192 827

Scarborough General | 3,124 10,099 13,223 764

Scarborough Grace | 1,940 7,254 9,194 789

Sick Kids 633 1,818 2,451 742

St Joseph's 4,641 11,091 15,732 705

StMikes 1,707 10,831 12,538 864

Sunnybrook 2,900 9,871 12,771 773

Toronto General 1,090 9,022 10,112 892

Toronto Western 845 11,141 11,986 93.0

Women's College 2 2

York 135 135

Grand Total 37993 (134947 | 368 173,308 |Average =78.0

®7|f either thepre-transfer timeor posttransfer timeis negative, then that record for thgre-transfer timeor
posttransfer timecalculationis notincluded.
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Pre-Transfer Times and Podtransfer Times

Pretransfer Times

The five Toronto hospitals with the longemtbulance offload timesvere also examined

for pre-transfer timeand posttransfer timeperformance.Chart18, Chart19, andChart20,
below show that hospitals with the longest ambulance offload times also have longer than
average pre-transfer times Four of the five hospitals (with Sunnybrook being the
exception) hadpre-transfer timesmuch higher than the 90th percentiembulance offload
timesof all hospitals. Etobicoke General had the highgsttransfer timeat 72.35 minutes
(90th Percentile).

Chart 18 - 2011 90th Percentilgretransfer timesfor all hospitals and the five hospitals with the highest
pretransfer time$®
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% Calculations include all hospital transports in the PDS system. The five individual hospitals have the RN offload initiative.
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PostTransfer Times

An analysis oposttransfer timesshows only two out of five hospitals hgubsttransfer

times higher than that of all hospitals. This suggests that longer ambulance offload times
are not necessarily attributed to longgrosttransfer timesChart 16 - 2011 Correlation
between ambulance offload time versygre-transfer time and post-transfer time by station area

level (i.e. location of the calland Chart19. InterfS&a G Ay It 83X {dzyyeoNR 21 Q&
time is influenced more bgosttransfer timethan pre-transfer time Etobicoke General had

both longerpre-transfer timesand posttransfer times indicating both time categories are
contributing to longer ambulance offload time€lfart 18, page 271, and Chart 19 page

273.

As noted earlier, Etobicoke General and Humber Finch hospitals had a low rate of capture
for transfer of caretimes (Table46 - Number of transports in 2011 with valid and invalid
transfer of caraimes). Hence the smaller sample size of vatahsfer of cardimes should

be considered in thenterpretation of pre-transfer timeand post-transfer timeanalyses.

In general, longepre-transfer timesimpact ambulance offload times. Here, EMS staf
dependent on internal hospital processadichreduces their ability to control or limit their
wait ime. There are@me cases, however, wheposttransfer timesseem to contribute to

the ambulance offoad time, especially at Etobicoke General and Sunnybrook hospitals
(Chart19).

Some observations suggest that this may be due to the EMS staff being involved in a
K2alLAdGrfQa LI GASYG Ft2g LINROSdZaSa &adzOK Fa N
then there may be a shared accountability between hospitald BMS staff duringost

transfer time This is in conflict with the idealcenario where the EMStaff isrelieved of

patient care immediately aftetransfer of care

Ideally, in order to verify the apparent conflicting observation and results, hospitals should
conduct work flow mapping to better understand and define the work load of each party
during posttransfer time.Our observation notwithstanding, we also recogmithat work

Ft2¢6 YIFILWAY3I FYodz yOS 2FFE 2R GAYS Yleé& y2i
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Chart19- 2011 90th Percentilgpost-transfer timesfor all hospitals and the five hospitals with the highest
pretransfer time$®
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RN Offloal Coverage

The RN offload initiative is a MOHLTC initiative launched in the fall of 2008. The initiative
includes funding for RN support at each of the participating Toronto hospitals for specific
hours of the day. Some hospitals receive 16 hours/dayNos&pport while other hospitals
receive 12 hours/day of RN support. The goal of the RN offload initiative is to expedite the
patient offload process, thus reducing the ambulance offload time.

For the discussion below:

e Chart20 comparespre-transfer timesto RN offload coverage usingd@th percentile
analysis

e Chart 21 comparesposttransfer timesto RN offload coverage using average
value analysis

e Chart 22 compares posttransfer times to RN offload coverageising a 90th
percentile analysis

e Chart 23compares pretransfer times to RN offload coverage using an average value
analysis

% Calculations include all hospital transports in the PDS system. The five individual hos pigatseh®N
offload initiative
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Again, the hospitals listed in these charts have the highest ambulance offload times of the
hospitals considered in this study.

The data appears to show there is no significant difference between having RN offload
coverage and not having RN offload cowgaas it relates tgpre-transfer timesand post
transfer timeswith the exception of Humber Church hospit@hart20and Chart22).

Since funding for offload registered nurses is aimed at those times with peak emergency
department volumes, it is possible that offload delays would be significantlgelonf
offoad RNs were not available. In Humber Church, the RN offload initiaive seems to
reduce thepre-transfer timesignificantly from 88.0 minutes during no RN offload coverage
to 58.1 minutes during RN offload covera@hért20).

Chart21andChart 22
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Chart 23 shows a greater than expected difference betweavwerage an®0th percentile
calculations, with average offload values appearing to be significantly rloWeis is
explained by the fact that average calculations included outliers where very short durations
offset very long durations. For 90th percentile calculations, some outliers are excluded.

Out of ten transports, at 90th percentile, nine transpowtsuld have certain offload values.

For example, irChart22, at Etobicoke General, wait time durimpge-transfer timeis within

74.4 minutes nine of te times during RN offload coverage hours. Thus, it is useful to view
the data at 90th percentile, where the calculations include a majority of the offload
durations in realistic terms rather than simply looking at average values where outliers may
skew theanalysis.

Chart 20 ¢ A comparison ofpretransfer timeswith and without RN offload coverage from January to
September 2011 (90percentile analysis)

90.0 4

80.0

70.0 4

60.0 -

50.0 4

40.0

30.0 4

20.0 4

90th Percentile pretransfer time (minutes)

10.0 -

0.0 - -
Etobicoke Humber Churct Scarborough Sunnybrook Humber Finct
General Grace
mYes- RN Offload 74.4 58.1 65.3 47.7 53.7
mNo- RN Offload 69.4 88.0 63.8 37.9 45.9
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Chart 21 - A comparison ofposttransfer timeswith and without RN offload coverage from January to
September 2011 (averages analyzed)

90.0

80.0

70.0

60.0

50.0
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30.0

90th Percentile postransfer time (minutes)

20.0

10.0 4

0.0 4
Etobicoke Genere| Humber Churcl | Scarborough Grac| Sunnybrook Humber Finck

mYes- RN Offloa 65.8 59.8 55.9 69.8 54.8
BENo- RN Offload 58.5 541 543 67.3 495

Chart 22 - A comparison ofposttransfer timeswith and without RN offload coverage from January to
Septenber 2011 (98 percentile analysis)
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Etobicoke Genera| Humber Churct | Scarborough Grac Sunnybrook Humber Finck
mYes- RN Offloa 327 28.3 36.8 222 27.4
mNo- RN Offload 275 38.2 36.5 441 33.8
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Chart 23 - A comparison ofpredtransfer timeswith and without RN offload coverage from January to
September 2011 (averages analyzed)
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Etobicoke Genera| Humber Churcl | Scarborough Grad| Sunnybrook Humber Finct
mYes- RN Offload 39.0 37.0 31.8 17.7 256
mNo- RN Offload 35.9 30.6 29.6 42.6 293

Summary of Results

An analysis of the datnables us to make the following general observations:

1. The longer thepre-transfer time the longer theambulance offload timglogical
observation).

2. There was no linear correlation betwegosttransfer timeand ambulance offload
time. With a couple of eseptions, longemposttransfer timesdid not consistently
result in longemambulance offload times

3. Some hospitals have improveainbulance offload timedy participating in the RN
offload initiative. The five hospitals with the longeatmbulance offload mes
however, also participate in the RN offload initiative.

4. There does not appear to be a significant difference between having RN offload
coverage and not having RN offload coverage as it relatpsettransfer timesand
posttransfer timeswith the ex@eption of Humber Church hospital. However, since
funding for offload registered nurses is aimed at those times with peak emergency
department volumes, it is possible that offload delays would be significantly longer
if offload RNs were not available.

5. Recoding validtransfer of care timesan provide valuable information for process
improvement. Of 173,308 transport records captured in 2011, 78 percent of the
transfer of caretimes @ f AR KA OK YSIya (0KFd wHw: | NBY

6. Establishment of a rigorous Leamnagment review process for all elements and
factors of the pre and posttransfer of care time intervals at each of the involved
receiving hospital sites would likely be of value.
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Appendixl ¢ TEMSStaffing Analys Supporting Documentatiorg 10 Minute Travd
TimeTarget(Not including 2 Minute CallTaking andDispatch Time)
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TEMSStaffing Model by Hour of Day and Day of Week:

Planned Staffing Pattern

SourceTEMSAlan Craig August 2012)

Station | MONDAY | TUESDAY| WEDNESDAY THURSDAY FRIDAY | SATURDAY SUNDAY
0001 | 525 525 525 525 525 4725 47.25
01-02 |525 525 525 525 525 47.25 47.25
0203 | 42 42 42 42 42 42 42
0304 | 42 42 42 42 42 42 42
0405 |42 42 42 42 42 42 42
0506 | 42 42 42 42 42 42 42
0607 | 42 42 42 42 42 42 42
0708 | 63 63 63 63 63 525 525
0809 | 63 63 63 63 63 525 525
0910 | 63 63 63 63 63 525 525
1011 [ 735 735 735 735 735 57.75 57.75
1112 | 735 735 735 735 735 57.75 57.75
1213 [ 735 735 735 735 735 57.75 57.75
1314 [ 735 735 735 735 735 57.75 57.75
1415 | 84 84 84 84 84 63 63
1516 | 84 84 84 84 84 63 63
1617 [ 84 84 84 84 84 63 63
1718 | 84 84 84 84 84 63 63
1819 [ 84 84 84 84 84 63 63
1920 | 63 63 63 63 63 525 525
2021 | 63 63 63 63 63 525 525
21-22 | 63 63 63 63 63 525 525
2223 | 525 525 525 525 525 47.25 47.25
2324 | 525 525 525 525 525 4725 4725
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Total Responses 12501060 968 853 711 759 9881402 2003 2485 2629 2500 2524 2425 2273 2149 2254 2161 22431968194717631826 1337
Min 100 107 97 8" 3" 47 77 127 18" 197 207 267 28" 24" 20" 247 24" 217 18" 9" 217 23" 157 11
Max 517 547 377 30" 227 26" 32" 44" 727 71" 78" 92" 69" 81" 737 58 62" 81" 69" 56 727 537 547 48
L4 r r r r r L4 r r r r r r r r L4 L4 r r r L4 r r
Mean 24.0720.4718.6716.4'13.7714.619.0727.0" 38.5" 47.8" 50.6° 50.0° 485 46.6° 43.7 413 43.3 416 43.1737.8'38.2734.6'35.8" 26.2
Median 23" 19" 18" 16" 137 14" 18" 25" 36" 48" 525 505 48" 465 43" 42" 435 417 437385 377 347 357 26
Mode 257 177 207 19" 127 13" 18" 24" 36" 43" 55 557 377 50" 537 477 457 457 43" 427 32" 357 297 19
StDev 87 80 627 49" 46 44" 6.0 80 114 97 126 1277 94" 1127 85 83 89 101 103 96109 7.0° 90" 75
Avg high 37.131.4 27.6 23.2 20.2 20.8 27.4 382 53.1 622 68.3 695 63.3 613 565 548 58.3 551 58.249.653.8 44.8 49.3 36.8
90th Percentile Rank 32.2" 31726.2723.2" 20719.227.2738.4" 54.2" 584" 652" 624" 63" 61" 542" 537566 5127 56.250.2" 53743.3" 48 35.9
TMT Multiplier 1.08 1.08 1.06 1.04 1.11 1.12 1.04 1.21 1.21 1.23 123 1.22 122 127 128 129 124 120 1.101.301.17 1.14 1.16 1.13
Avg Peak 40 34 29 24 22 23 29 46 64 77 8 8 77 78 73 71 72 66 65 65 62 51 57 42
2x StDev + Mean 41.4 36.3 31.1 26.3 22.8 235 31.1 429 613 67.1 757 754 67.4 69.0 606 58.0 611 617 63.657.060.048.553.7 412
Smoothed Average Peak 39.62 34.2 29 24.7 22.924.2 31 46.3 63.2 75.76 82.8 83.22 78.965 76.62 73.26 71.6 70.94 67.22 65.266 64.4 60.2 54.5 53 43.1
Blended Demand 37.833.8 28.8 24.7 21.922.3 29.8 425 59.6 67.1 746 737 69.8 689 627 609 629 600 61.757.257.748.751.6 40.1
UH Adj/Eff Buffer 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Staff To Level 60 54 49 45 43 44 51 66 83 96 103 103 99 97 93 92 91 87 85 84 8 74 73 63
Adjust from Current Statf 7 2 7 3 1 2 9 3 20 33 29 30 25 23 9 8 7 3 1 21 17 11 21 11
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 84 84 63 63 63525 525
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Service Efficiency Revi@iroronto Fire Services & Toronto EMS

Tuesday#\nalysis Summary and Chart

Total Responses " 1164 997 881 794 656 697 8591361 1911 2466 2599 2603 2478 2430 2400 2332 2345 2182 22622197198919501881 1354
Min "o12" 9" 6 77 77 57 67 137 137 327 28" 267 307 217 32" 247 30" 26" 25" 26" 21" 177 227 15
Max " 34" 32" 34" 267 247 257 337 46" 517 717 76" 737 71" 68 707 66 697 68 65 717 71" 60" 84’ 42
Mean " 22.8719517.37156712.9713.7716.526.2" 36.8" 47.4" 50.0" 50.17 47.77 46.7" 46.2" 44.8" 4517 42.0° 43.542.3738.3737.5736.2" 26.0
Median " 23" 19" 187 15" 127 14" 157 26" 37" 465 507 507 467 465 44" 46" 43" 417 44" 417 377375355 26
Mode o257 19" 197 127 107 117 157 277 377 41" 50" 507 467 49" 42" 48" 40" 307 46" 35 40° 35 317 30
StDev " 50 47 54" 46 35 44 56 59 80 87 107 98 98 1020 94 94 1027 98 89 97 93 92106 509
Avg high 30.0 26.8 23.8 22.5 17.8 19.9 25.3 345 47.6 620 67.3 64.8 61.6 609 599 561 60.6 56.3 56.855.152.150.551.4 34.5
90th Percentile Rank " 29" 257223721.3" 18718.3724.2" 347 482" 58" 6527 64.27 62.47 6127 5827 56.27 60.2" 54.2° 5327 56747.6749.2746.2" 34
TMT Multiplier 1.10 1.07 1.08 1.06 1.04 1.16 0.97 1.25 1.23 1.25 124 124 123 130 126 1.23 120 116 1.021.081.151.09 1.15 1.11
Avg Peak 33 20 26 24 18 23 25 43 59 77 8 8 76 79 76 69 73 66 58 59 61 55 59 38
2x StDev + Mean 32.929.0 28.1 24.8 20.0 22.4 27.7 38.0 52.8 64.7 715 69.7 67.3 67.2 650 63.6 655 615 61.361.656.856.057.4 37.9
Smoothed Average Peak ~ 33.8C 28.9 25.9 23.2 20.5 22.5 28 42.6 59.3 74.71 81.25 80.06 77.5S 77.96 75.095 71.02 70.51 65.43 59.66€ 59.4 59.4 57 54.2 41.9
Blended Demand 31.9 27.6 25.4 23.1 19.5 21.1 26.6 38.2 53.4 658 72.6 71.3 69.1 68.8 66.1 63.6 654 60.4 58.059.054.654152.6 38.0
UH Adj/Eff Buffer 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Staff To Level 54 49 46 43 40 42 48 63 79 95 101 100 98 98 95 91 91 8 80 79 79 77 74 62
Adjust from Current Staffing 1 -4 4 1 -2 0 6 0 16 32 28 27 24 24 11 7 7 1 4 16 16 14 22 9
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 8 84 63 63 63525 525

Supply / Demand Matching - Tuesdays
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Service Efficiency Revi@iroronto Fire Services & Toronto EMS

Wednesday#nalysis Summary and Chart

Total Responses " 11751067 863 802 718 664 9791294 1971 2432 2615 2508 2496 2352 2318 2266 2290 2225 24382139211719021821 1361
Min " 100 9f 8 77 8 47 77 100 247 257 337 347 26" 267 307 247 307 197 207 20" 24" 22" 19" 14
Max " 39" 36" 38" 277 347 23" 33" 39" 65 84 70 66 79 68 737 627 70" 65 66 71 63" 54" 86 46
Mean " 226720516.615.4713.8712.8718.8724.9" 37.9" 46.8" 50.37 48.27 48.0° 452" 44.6" 43.6 44.0° 42.8° 46.9741.1740.7736.6"35.0" 26.2
Median " 22" 201557155125 12" 197 25" 365 477 49" 47" 467 457 45”7 415 425 425 455 417395 367345 26
Mode " 18" 13" 147 18" 127 107 207 28" 307 507 477 47" 40" 417 46" 377 38" 397 42" 30" 45" 337 28" 24
StDev " 64 64 59 45 48 42" 57 717 84" 11.8 89 727 1077 89 93 83 92" 89 1097111 88 7.2'11.2" 6.9
Avg high 31.8 29.8 24.8 21.4 20.6 17.8 26.5 36.0 51.4 62.1 64.7 60.8 63.8 59.0 60.0 557 60.1 550 64.557.354.6 46.8 50.4 36.3
90th Percentile Rank " 312" 29" 237 2171827 20" 267 327 477 60 612" 59.6° 60.4° 60" 56.4° 55.6 5627 53 63.2'52.653.2" 45 48" 33.6
TMT Multiplier 112 1.03 1.04 1.03 1.09 1.11 0.94 1.22 1.25 1.20 1.23 121 126 129 128 1.23 122 116 1.021.101.121.091.13 1.15
Avg Peak 3 31 26 22 22 20 25 44 64 74 79 74 8 76 77 69 73 64 66 63 61 51 57 42
2x StDev + Mean 35.4 33.2 28.3 24.5 23.521.2 30.339.0 547 704 68.1 627 695 63.0 632 60.1 625 605 68.763.458.351.057.4 39.9
Smoothed Average Peak =~ 35.28 30.8 26.1 22.9 21.8 21.3 27.7 44.1 62.2 73.37 77.15 75.9¢ 77.97 77.01 75.241 71.58 70.67 66.2 64.82 63.159.4 54 52.7 42.9
Blended Demand 34.0 3.0 25.8 22.8 21.1 20.8 28.0 38.4 54.6 67.9 68.8 66.1 69.3 667 649 624 63.1 59.9 65.659.757.050.052.7 38.8
UH Adj/Eff Buffer 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Staff To Level 55 51 46 43 42 41 48 64 82 93 97 95 98 97 95 92 91 8 8 83 79 74 73 63
Adjust from Current Staffing 3 -2 4 1 0 -1 6 1 19 30 24 22 24 24 11 8 7 2 1 20 16 11 20 10
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 8 84 63 63 63525 525

Supply / Demand Matching - Wednesdays
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Thursday#\nalysis Summary and Chart

Service Efficiency RevieiM oronto

Fire Services & Toronto EMS

Total Responses 11271024 890 752 613 73710331507 2132 2558 2687 2628 2502 2532 2499 2499 2208 2142 23572188195020101909 1575
Min "oo12" 57 77 6" 47 77 77 13" 277 2587 28" 317 30" 317 277 337 28" 26" 28" 21" 25" 19" 18" 13
Max " 36" 34" 33 237 22" 257 34" 56" 65 84 81 8" 79" 720 757 727 717 71" 76" 68" 67 66 68 49
Mean " 21.7719.7717.1714.5711.8714.2719.9729.0" 41.0" 49.2" 51.77 50.5° 49.8" 48.7" 48.17 481 425 412" 45.3742.1737.538.736.7" 30.3
Median 21" 19" 167145 127135 207 277 40" 495 52" 48" 475 475 477 49" 41" 417 45" 407 38" 397 377 30
Mode 17" 16" 167 127 137 12" 167 277 38" 48" 40" 577 63" 43" 44" 537 41" 367 42" 397 43" 397 34" 32
StDev " 56 64 64 42" 43 46 60 7.5 86 111 111 103 120 103 108 82" 81 89 1107106 83 9.0 9.0 7.6
Avg high 29.8 28.1 25.3 19.9 18.2 20.2 27.9 40.3 54.8 67.2 69.7 665 67.7 643 631 618 550 54.2 60.257.449.7 51.1 49.0 41.9
90th Percentile Rank 27" 28" 25" 20" 177 20726.2736.47 54" 60.6° 632" 62.4° 642 64" 624 60 51 527 604°57.4 477 49746.2" 40.2
TMT Multiplier 1.09 1.03 1.05 1.08 1.14 1.13 0.94 1.21 1.24 1.20 122 122 123 124 124 123 119 114 1.011.111.17 1.08 1.11 1.05
Avg Peak 32 20 27 21 21 23 26 49 68 8. 8 8 83 8 78 77 65 61 61 64 58 55 55 44
2x StDev + Mean 32.932.530.022.9 205 23.3 31.8 44.0 583 714 739 712 737 693 69.6 645 58.6 58.9 67.263.254.156.754.7 45.6
Smoothed Average Peak =~ 33.5529.2 26.1 22.3 21.3 23 30.1 48.2 66.9 78.82 82.3€ 81.32 81.842 80.07 78.042 74.69 66.88 62.08 61.386 61.9 58.6 55.7 52.6 44.5
Blended Demand 31.129.9 27.0 21.7 19.6 22.1 29.4 429 59.7 70.3 73.1 71.6 733 711 700 66.4 58.8 57.7 63.060.953.353.851.2 43.4
UH Adj/Eff Buffer 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Staff To Level 54 49 46 42 41 43 50 68 87 99 102 101 102 100 98 95 87 8 81 8 79 76 73 65
Adjust from Current Staffing 1 -3 4 0 -1 1 8 5 24 36 29 28 28 27 14 11 3 -2 -3 19 16 13 20 12
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 8 84 63 63 63525 525
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FridaysAnalysis Smmary and Chart

Service Efficiency RevieiM oronto

Fire Services & Toronto EMS

40

=

18

19 20 21

22

23

Total Responses " 1272712141146 848 736 74910011322 1901 2369 2479 2476 2521 2587 2472 2377 2267 2353 23472213209819912016 1697
Min " 14" 13" 8 8 57 8 6" 127 217 30" 277 327 277 18 207 30" 22" 21" 28" 25" 23" 22" 257 2
Max " 46" 52" 36" 267 247 257 36" 40" 577 81" 75 64 71" 777 102" 747 81" 89 65 76" 65 64" 64" 61
Mean " 2457233722016.3714.2714.4710.3725.47 36.6" 45.6° 47.7 47.6 485 49.8 475 457 43.6° 453 45.1742.6740.3738.3738.8" 32.6
Median 235 227215165145 147185 25 36" 44" 477 475 48" 507 46" 455 42" 44" 44" 407385 38" 377305
Mode "o29" 227 20" 197 177 157 217 227 377 377 477 43" 48" 397 477 38" 39" 407 44" 40" 377 49" 44" 28
StDev " 70 81 68 43 44 41 62" 56 87 94" 1017 92" 108 115 126 94 11.3 131" 105106 89 85 9.3 8.2
Avg high 35.0 34.3 31.7 22.8 19.7 20.0 27.9 33.8 484 57.7 623 61.8 650 645 66.3 609 605 618 60.458.154.050.8 50.9 45.9
90th Percentile Rank 31.2732.2"31.2722.2" 197 20" 277 34" 404" 577 602" 60" 6227 636 598 54" 56.8" 60.4° 59.2° 54750.2" 49" 51" 44.4
TMT Multiplier 1.021.04 1.02 1.02 1.08 1.150.93 1.26 1.25 1.23 123 121 124 123 124 125 123 111 1.041.091.10 1.14 1.15 1.07
Avg Peak 3 36 32 23 21 23 26 43 61 71 78 75 8 79 8 76 74 68 63 63 59 58 59 49
2x StDev + Mean 38.4 39.5 35.6 24.9 22.9 22.6 31.7 36.6 53.9 644 67.8 66.1 70.2 728 728 645 662 714 66.263.858.255357.5 49.0
Smoothed Average Peak =~ 37.42 35 31.1 24.7 21.9 23.1 28.8 43.3 59.1 70.17 76.02 76.86 79.311 80 80.31¢ 76.89 73.5€ 68.52 63.9€ 62.2 59.6 58.4 56.8 51.6
Blended Demand 35.7 35.5 32.6 23.9 21.321.9 29.2 38.0 54.1 63.8 68.0 67.7 706 721 710 651 655 66.8 63.160.056.054.255.1 48.3
UH Adj/Eff Buffer 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Staff To Level 57 55 51 45 42 43 49 63 79 9 96 97 99 100 100 97 94 89 84 8 80 78 77 72
Adjust from Current Staffing 5 2 9 3 0 1 7 0 16 27 23 23 26 26 16 13 10 5 0 19 17 15 24 19
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 8 84 63 63 63525 525
Supply / Demand Matching - Fridays
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Service Efficiency Revi@iroronto Fire Services & Toronto EMS

Saturday#\nalysis Summary and Chart

Total Responses " 181771563716911363" 990" 819" 95471104" 1403 1767 1882 2088° 2142" 2229" 2178" 2098 2131 20367 22452176208820892045 1876
Min " 19" 117 14" 147 77 6" 107 8" 177 19" 237 147 217 257 257 28" 217 22" 20" 18" 23" 23" 18" 13
Max " 81" 85 777 717 377 307 29" 32" 417 537 5855 677 75 78 797 65 777 64 69 75 65 71 66 59
Mean " 34.37295731.925.7718.7715.5718.0720.8" 26.5° 33.37 355 390.4° 40.4° 4217 41.17 39.6" 40.2" 38.4° 42.4741.1739.4739.4738.6" 35.4
Median " 33" 277 31" 25" 18" 15" 18" 217 26" 32" 34" 377 38" 41" 38 377 39" 397 41" 38" 40" 38" 38" 36
Mode " 27" 237 28" 29" 18" 14" 157 26" 28" 29" 34" 377 34" 41" 317 377 38" 397 41" 35 34" 38" 40" 27
StDev " 1041117119 88 577 45 53 59 55 85 7.1 107 1100 107 1100 92" 11.77 87 917106 96 95101 9.9
Avg high 50.1 44.2 47.8 36.3 26.3 21.5 25.4 28.3 34.7 468 469 53.8 543 568 580 532 57.3 50.1 55.957.652.7 52.6 55.8 50.3
90th Percentile Rank " 446" 38743.6732.27 257 217 257 28" 344" 46" 442" 537 5827 56.87 54.47 512" 5227 48.47 542" 58750.6'50.4° 50" 46
TMT Multiplier 1.04 0.96 0.93 0.94 1.04 1.04 0.88 1.16 1.19 1.12 1.15 1.13 109 113 1.11 1.10 1.09 1.06 0.93 1.04 1.07 1.05 1.09 1.04
Avg Peak 52 42 44 34 27 22 22 33 41 52 54 61 59 64 64 59 62 54 52 60 56 55 61 52
2x StDev + Mean 55.1 51.8 55.6 43.2 30.1 24.5 28.6 325 37.4 50.3 49.7 60.8 624 634 631 580 63.6 558 60.662.3 58.6 58.4 58.7 55.1
Smoothed Average Peak =~ 49.42 44.7 41.9 34.7 27.7 23.3 24.4 32.4 41.9 50.54 54.93 58.9 60.243 63.05 63.071 60.48 59.9 55.02 53.63¢ 57.4 56.8 56.7 58.1 52.7
Blended Demand 49.7 44.8 47.0 36.7 27.6 22.9 26.0 31.0 37.9 489 496 57.6 60.3 611 602 56.6 58.6 53.1 56.159.255.355255.6 51.3
UH Adj/Eff Buffer 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Staff To Level 69 65 62 55 48 43 44 52 62 71 75 79 80 8 8 8 8 75 74 77 77 77 78 73
Adjust from Current Staffing 17 12 20 13 6 1 2 -11 -1 8 1 5 7 10 -1 -4 -4 -9 -10 14 14 14 26 20
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 8 84 63 63 63525 525
Supply / Demand Matching - Saturdays
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Sunday#\nalysis Summary and Chart

Service Efficiency RevieiM oronto

Fire Services & Toronto EMS

Total Responses " 17771700172814211024 807 9751042 1260 1693 1867 1997 2015 2017 1975 2008 1954 1869 19862102191618021629 1493
Min "oo17m 167 127 127 87 8" 8" 9 117 200 227 257 207 177 247 177 22" 18" 17" 207 21" 177 147 13
Max " 70" 54" 64" 60" 377 277 38" 32" 38 63 60 64 66 58 627 63 56 597 60 64” 52" 60" 51 51
Mean " 34.2732.7733.9727.3719.7715.5718.8720.0" 24.2" 32.6" 359" 38.4° 38.8" 38.8° 38.0° 38.6 37.6 359 38.2740.4°36.8734.731.3" 28.7
Median " 34" 31" 347 26" 207145 18" 19" 24" 33" 36" 36" 38 38" 355 385 377 35 37 407 38" 36 327 27
Mode 41" 26" 347 26" 207 11" 147 18" 277 38" 38" 35" 307 44" 35 36" 35 337 377 33" 38" 377 33 24
StDev " 96 96101 94" 56 43 60 58 59 79 84 87 83 81 93 93 74 85 847104 87 84 82 0.32
Avg high 47.1 44.8 47.0 39.8 27.8 21.7 27.4 29.3 32.7 442 493 529 50.8 495 524 516 48.9 49.1 49.055.6 50.3 47.6 42.0 39.8
90th Percentile Rank 41.6749.2747.6'35.4726.2" 217 25727.2" 322" 40" 44" 486" 482" 517 504" 494 472" 477 5075227 4874327 427 414
TMT Multiplier 0.98 0.95 0.90 0.92 0.99 1.05 0.90 1.17 1.23 1.17 1.14 114 115 116 115 114 1.12 1.10 0.94 1.051.101.09 1.13 1.11
Avg Peak 46 43 42 37 27 23 25 34 40 52 56 61 59 58 60 59 55 54 46 58 55 52 48 44
2x StDev + Mean 53.4 52.0 54.1 46.1 30.8 24.2 30.7 31.6 36.1 484 526 559 554 551 565 57.2 524 53.0 55.061.254.351.547.7 47.3
Smoothed Average Peak = 46.6C 43.4 41.3 35.8 28.1 24 26.3 33.6 41.4 50.32 56.21 59.48 50.424 58.8¢ 59.584. 58.36 55.31 52.42 50.27355.5 55.3 51.8 48 43.9
Blended Demand 47.2 48.2 47.7 39.1 28.4 23.1 27.3 30.8 36.6 462 50.9 547 544 550 555 550 51.6 50.8 51.856.3 52.548.8 45.9 44.2
UH Adj/Eff Buffer 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Staff To Level 67 63 61 56 48 44 46 54 61 70 76 79 79 79 8 78 75 72 70 75 75 72 68 64
Adjust from Current Staffing 14 11 19 14 6 2 4 -9 -2 7 3 6 6 5 4 6 -9 -12 -14 12 12 9 15 11
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 8 84 63 63 63525 525
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Note: Yellow Drop Bar represents staffing gap, Blank Drop Bar represents potential surplus capacity
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Service Efficiency Revi@ioronto Fire Services & Toronto EMS

AppendixJ¢ TEMSStaffing Analysis Supporting Documentatian8 Minute 59 Second
Response Target
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ExistingTEMSStaffing Model by Hour of Day and Day of Week:
Planned StaffingaRtern

Staton MONDAY

0001
01-02
02-03
0304
04-05
05-06
0607
07-08
0809
0910
1011
11-12
1213
1314
1415
1516
1617
17-18
1819
1920
2021
21-22
2223
2324

SourceTEMSAlan Craig August 2012)

Service Efficiency Revieworonto Fire Services & Toronto EMS

TUESDAY WEDNESDAY THURSDAY FRIDAY  SATURDAY SUNDAY
525 525 525 525 525 4725 4725
525 525 525 525 525 4725 4725
42 42 42 42 42 42 42
42 42 42 42 42 42 42
42 42 42 42 42 42 42
42 42 42 42 42 42 42
42 42 42 42 42 42 42
63 63 63 63 63 525 525
63 63 63 63 63 525 525
63 63 63 63 63 525 525
735 735 735 735 735 5775 5775
735 735 735 735 735 57.75 57.75
735 735 735 735 735 5775 5775
735 735 735 735 735 57.75 57.75
84 84 84 84 84 63 63
84 84 84 84 84 63 63
84 84 84 84 84 63 63
84 84 84 84 84 63 63
84 84 84 84 84 63 63
63 63 63 63 63 525 525
63 63 63 63 63 525 525
63 63 63 63 63 525 525
525 525 525 525 525 47.25 47.25
525 525 525 525 525 47.25 4725
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Service Efficiency Revi@ioronto Fire Services & Toronto EMS

MondaysAnalysis Summary and Chart

Mondays
Period Start Date Jan12011
Period End Date Dec 312011

MNumber of Days In Period: 52

Hr Ending ----> 1 2z 3 4 5 6§ 7 8 9 W0 1 12 18 11 15 16 17 18 19 20 21 2 23 24 Iotal

Total MPDS Responses 12501060 968" 8537 711" 759" 9281402 2003 2485”7 26297 2599" 2504”7 2425”7 2273”7 21497 225a” 21617 204371968"19471763 1226 1237 42577

Min " 10" 10" 9" 87 37 4" 77 w2 187 197 20" 26" 28" 247 297 2" 24" wu” 187 9" mn| 1" 5" n 617
. s L e e L e et — ) . . . — ) . S

Max 51" 54" 377 30" 2" 26" 2" " " 1" w" " e 817 7137 8" 6" 81" 60 56" 727 537 54" as 1020
. D e P B Dt — . . . — . ey

Mean 24.0720.4"18.6716.413.7714.6"19.0 27.0” 385" 47.8” s0.6” s0.0” 485" 466 437" a13” 433" 416’ 43.1737.8738.27346 35,87 26.2 819
. o e R e T ) S S ) . . . ) . oS S T A

Median 23" 197 18" 167 137 147 187 257 36" 48" 5257 5057 48" 465" 437 a2 435’ a1 a3'3es” 377 a4 357 25 227
. S S — . . . — . e

Made 25" 177 207 197 12" 137 187 24”7 367 43" 557 557 377 507 537 477 a5’ as”  a3” 42" 32" 357 297 19 789
. e B e e L —) . . . — ) . e e I B

StDev 27" 8.0 627 49" 46" 44" 60" 207 104" 977 1267 1277 94" 1127 85" 83" 89" 101" 103" 967105 70" 90" 75 20

Avg high 37.1 314 27.6 23.2 20.2 20.8 27.4 38.2 53.1 622 68.3 69.5 63.3 6L3 565 54.8 583 551 58.2 49.6 53.8 44.8 49.3 36.8  963.2
. I e S S PR SR TR SR el ) . . . —y . s

90th Percentile Rank 322" 31726272327 20719.2727.2"32.4" 540" 584" 650" 624" 637 617 542" 537 566" 5127 56275027 s537a3a” 48”359 904

TMT Multiplier 121 1.20 119 116 124 1.25 116 135 136 137 138 136 136 142 143 145 139 134 110 130 117 114 116 113 131

Avg Peak 45 38 32 27 25 26 32 51 72 8 94 95 8 87 8 79 81 74 65 6 62 51 57 42 1260

2 StDev + Mean 414 36.3 311 26.3 22.8 23.5 311 429 613 671 757 754 674 69.0 60.6 580 611 617 63.6 57.0 60.0 48.5 53.7 41.2 979

Smoothed Average Peak  44.41 381 32.4 27.6 25.6 27 3.6 51.6 70.6 84.57 92.43 92.9 82.145 2554 81.779 79.93 79.12 73.53 66.806 64.4 60.2 54.5 53 43.8 1453

glended Demand 39.4 352 29.9 257 22.8 23.2 310 44.3 620 70.0 77.8 769 729 718 655 63.6 656 621 622 57.2 57.7 48.7 516 40.3 1258

UH Adj/Eff Buffer 27 27 27 27 27 27 27 27 27 27 27 27 27 37 27 27 27 27 27 27 27 27 27 27 648

Performance Staffing 71 65 53 55 53 54 62 79 98 112 119 120 115 113 109 107 106 101 84 91 87 81 80 71 2101

Adjustfrom CurrentStaffi 19 13 17 13 11 12 20 16 35 49 46 46 42 33 25 23 22 17 10 28 24 12 28 18

Current Staffing 525 505 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 84 84 63 63 63 5.5 525 1512

Supply / Demand Matching - Mondays

140 120
120 —
X
N
—
100 1
[ 080 Smoothed Average Peak
E m— Avg Peak
£ =0
= / s Performance Staffing
[}
2
E_ F 060 ss=Current Staffing
n
- = Current UHU
= 60
&
r 0.40
40
r 0.20
20
o - 0.00

Note: Yellow Drop Baepresents staffing gap, Blank Drop Bar represents potential surplus capacity
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Service Efficiency Revi@ioronto Fire Services & Toronto EMS

Tuesday#\nalysis Summary and Chart

Tuesdays
Period Start Date Jan 12011
Period End Date Dec 312011
Number of Days In Periods 52
HrEnding 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 2 22 23 2 Total
v T e Tt Tl et Tt S v rs v v v ro v i it et 4
Total MPDS Responses 1164 997" 881" 794 656" 697" 85971361 19117 2466  2599” 26037 2478" 2430”7 2400 23327 2345” 2182" 2262219771989 1950 1881 1354 42788
Min " o12” 9" 6" 77 77 57 6" 137 137 327 287 26”7 30" =" 32" wm” 30" 26" " 26" mn" 17" w1 685
- e e e S - oy v v v e - i S e
Max 3a” 327 34" 267 24" 257 33" 46" 51”7 m” v’ 17 71" e8” 1" 66’ e 68" e 717 717 60 84" a2 989
v TN T T SR T O T T v y Ty v v v y o v r e e e Ty
Mean 22.8719.5717.3715.6 12.9'13.7 16,5 26.2” 36.8° 4747 500 5017 477 467 462 448 451 420 4357423383375 36.2 26.0 823
v e i L v oy v v v oy v po T e,
Median 237 197 18" 157 127 147 157 267 377 4657 so” so” 467 465’ aa” a6’ 437 41" aa” a1 37737573557 26 826
v T T S Tt Tl T - yo Ty v r v r o - o T,
Mode 257 197 19" 127 100 117 15" 277 377 a1 so” so” 46 a9’ 42" a8’ a0’ 30 a6’ 35 a0 35 31 30 861
v T v Ty v v v oy v R
StDev 507 47" 54" 467 357 24" 56" 597 80" 877 1077 98" 98" 102" 94" 947 1027 98" 89797 93" 9.2 106" 59 62
Avg high 30.0 26.8 23.8 225 17.8 19.9 25.3 34.5 476 620 673 648 6L6 609 599 561 60.6 563 56.8 55.1 52.1 50.5 514 34.5 942.8
- i T v oy v v v oy v R i e S
90th Percentile Rank 29" 25722372137 18718372427 347 282" 587 6527 642" 624" 612" 582" s6.2” 60.27 542" 5327 56747.6749.2746.2" 34 889
TMT Multiplier 121 1.20 119 116 1.24 1.25 1.16 1.35 1.36 1.37 1.38 136 136 142 143 145 139 1.34 123 145 130 1.27 1.30 1.26 1.31
Avg Paak 36 32 28 26 22 25 29 47 64 8 92 8 84 8 86 81 84 76 70 80 69 64 67 44 1236
2x StDev + Mean 32.9 29.0 28.1 24.8 20.0 22.4 27.7 38.0 528 647 715 69.7 673 67.2 650 63.6 655 6L5 613 616 56.8 56.0 57.4 37.9 946
smoothed Average Peak 36.59 32.2 28.6 25.8 23.5 25.2 31.9 46.8 65.1 82.35 89.82 88.08 85.3 85.73 84.907 82.62 81.85 76.2 72.977 75.6 70.2 65.8 61.7 47.2 1466
Blended Demand 32.8 28.7 26.4 24.0 20.5 22.0 27.9 39.6 554 684 755 740 7.7 714 69.4 675 69.2 64.0 625 64.4 58.2 57.0 55.1 39.7 1245
UH Adj/Eff Buffer 27 27 27 27 27 27 27 27 27 27 27 2 27 27 27 27 27 27 27 27 27 27 W 7 648
performance Staffing 64 59 56 53 50 52 59 74 92 109 117 115 112 113 112 110 109 103 100 103 97 93 83 74 2114
Adjust from Current Staffing 11 7 14 11 8 10 17 11 29 46 43 42 39 39 28 26 25 19 16 40 34 30 36 22
Current staffing 52.5 525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 84 8 63 63 63 525 525 1512
Supply / Demand Matching - Tuesdays
140 1.20
120
I 100
100 /) M FA
[ 080 Smocthed Average Peak
E m— pvg Peak
£ =0
= s Pe rformance Staffing
o
E [ 0.60 smm=Current Staffing
i
S 60 — s Current UHU
&
I 0.40
40
+ 0.20
20
0 L 000
1 2 3 4 s & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Note: Yellow Drop Bar represents staffing gap, Blank Drop Bar represents potential surplus capacity
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Service Efficiency Revi@ioronto Fire Services & Toronto EMS
Wednesday#nalysis Summary and Chart

Wednesdays

Period Start Date Jan 12011

Period End Date Dec 312011

Number of Days In Periods 52

Hr Ending 1 2 3 4 5 6 7 8 8 10 1 12 13 W 15 1 17 18 18 20 2 2 23 24 Total
v T e e e e S r sy r r r rr r S o i s

Total MPDS Responses 117571067 863" 802" 718" 664" 979"1204” 1971 2432" 2615" 2508”7 2495”7 2352”7 2318 22667 2290” 2225”7 2438721392117"1902 1821 1361 22813

Min " w97 8" 77 8" 4" 77 10" 247 35" 337 3" 26" 26" 30" 2" 30”7 197 297 207 24" 2" 157 12 735
r ——— r — ¥ r ¥ — r ——

Max 30" 36" 38" 277 3a” 23" 33" 39" 65 sa’ 7w e 797 68 737 62° 70 e 66 71 63 54" 86 46 o785
. i e B e e e . — y y y — . e e Tad S

Mean 22.6'20.5716.6 154 13.8712.8 18.8 24,9 3797 468 503" 482" 480 452 446" 436 440" 428" 4697411407 36,6 35.0  26.2 823
. e e e e S ¥ - — ¥ ¥ ¥ —— . e

Median 2" 207155"155712.57 127 187 257 3657 47" ag” 477 46" 45" 45" m15” 4257 4257 455’ 4173957 3673457 26 312
. e e e L B . — y . y ) . e I e Kt B

Mode 187 137 14”7 187 127 10" 207 28" 30" s0” a7’ 477 40" a” 46" 377 38" 39”7 42" 30" 45" 33" " 857
. P i e B e e S ¥ . — ¥ ¥ ¥ — . et e S T

stDev 6.4 64" 59745 28" 242" 57" 717 84" 118" 887 727 1077 89" 93" 537 92" 89" w9111 88" 7271127 69 57

Avg high 3.8 29.8 24.8 214 20.6 17.8 265 36.0 514 621 647 60.8 638 590 600 557 601 550 64.5 57.3 54.6 46.8 504 36.3 958.7
- e e e s r — ¥ ¥ ¥ — r e e

90th Percentile Rank 312" 297 237 2171827 207 267 327 477 60 6127 596" 604" 60" s’ ss6” 562" 537 63275265327 as” as” 336 900

TMT Multiplier 121 120 119 116 1.24 1.25 116 1.35 136 137 138 136 136 142 143 145 139 134 123 145 130 127 1.30 1.26 131

Avg Peak 39 36 29 25 2 22 31 49 70 85 83 83 87 84 8 81 83 73 79 83 71 59 65 46 1255

2x StDev + Mean 354 33.2 28.3 24.5 23.5 21.2 30.3 39.0 547 704 681 627 63.5 630 632 601 625 605 687 63.4 58.3 510 574 39.9 038

smoothed Average Peak 39.02 35.1 29.7 25.9 24.8 24.6 32.6 49.2 68.6 52.86 87.01 54.94 85.486 B54.72 54.484 §2.65 81.03 76.61 78.81 79.8 7.2 63 60.3 47.7 1480

Blended Demand 35.0 324 27.0 23.8 22.1 21.9 29.7 40.1 568 711 721 691 7L8 69.2 68.0 661 666 634 70.2 65.3 60.9 53.0 55.2 40.4 1252

UH Adj/Eff Buffer 27 27 27 27 27 27 27 27 27 27 27 27 27 27 21 27 2 2 27 27 27 27 7 27 648

perfarmance Staffing 66 62 57 53 52 52 60 76 9 110 114 112 112 112 111 110 108 104 106 107 9% 90 87 75 2128

Adjust from Current Staffing 14 10 15 11 10 10 18 13 33 47 41 38 39 38 27 26 24 20 2 44 35 27 35 22

Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 84 81 63 63 63 525 525 1512

Supply / Demand Matching - Wednesdays
120 120

Smoothed Average Peak

I Avg Peak

s Performance Staffing

mm— Current Staffing

= Current UHU

Daily Response Volume

Note: Yellow Drop Bar represents staffing gap, Blank Drop Bar represents potential surplus capacity
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Service Efficiency Revi@ioronto Fire Services & Toronto EMS

Thursday#\nalysis Summary and Chart

Thursdays
Period Start Date Jan 12011
Period End Date Dec 312011
Number of Days In Periods 52
Hr Ending 1 2 3 a4 5 6 7 & 9 W 11 12 13 14 15 16 17 18 19 20 2 22 22 24 Total
v i i o TS S S v v v r r r v v v L SR A 4
Total MPDS Responses 112771024 890 752 613 7371033 1507 2132 2558 2687 2628 2592 2532 2499 2499 2208 2142 2357 2188 1950 2010 1909 1575 44149
Min Too1” 5" 77 6" am 77 77137 277 " 287 s 30" 31" 277 337 28" 26" 28" :m” 25" 187 187 13 728
- T T S S i S - - - , - , v - - i i S S
Max 36 347 330 237 227 257 34" 56" 65 84’ s 82 1w w2 75 7127 1 o7n 76 68 67 66 68 49 1033
v T o e e T v v v r v r v v v R e S e
Mean 21.7'19.7 17.1 145 11.8 14.2 19.9 29.0 4.0 43.2 517 50.5 49.8 487 481 481 425 412 453 42.1 37.5 387 36.7 30.3 849
- o e e s e - - - r - - , - - A e S
Median 217 197 1671a5" 1271357 207 277 40" ass” 52" as” a7zs” azs 477 a8’ a1’ a as” ao” 38" 28" 37" 30 836
v T S T N S T T S - v v - - - - - - S S
Mode 17" 16 16 12 13 12 16 27 38 48 40 57 63 43 44" 530 4 36 427 39 43 39 M 3! 791
- T S S - - - r - - , - - P o e e
Sthev 56 64 64 42 a3 a6 60 75 &6 1117 111" 103" 1207 1037 108" 827 81" 897 11.0"we6 83 90" 90" 76 65
Avg high 29.8 281 253 19.9 18.2 20.2 27.9 40.3 54.8 672 697 665 677 643 631 6L8 550 542 60.2 574 49.7 511 49.0 419 982.2
- N A i S e S S - - - r r r , - - e e St
90th Percentile Rank 277 287 357 207 177 20726273647 547 606" 6327 624" sa2” 64 e247 60 517 527 60.4"574" 477 497462 a0 941
TMT Multiplier 1.21 1.20 119 116 1.24 135 1.16 1.35 1.36 137 138 1.36 136 142 143 145 139 134 123 145 1.30 1.27 1.30 136 1.31
Avg Peak 3 34 30 23 23 25 32 54 74 92 %4 90 92 91 %0 90 7 72 74 83 65 66 64 53 1286
2x StDev + Mean 32.9 325 30.0 229 20.5 23.3 31.8 440 583 714 739 712 737 693 69.6 645 586 589 67.2 63.2 54.1 56.7 54.7 45.6 979
smoothed Average Peak 37.57 33.5 29.4 24.3 23.2 26.2 354 53.9 73.9 89.05 9296 91.04 91.497 91.13 90.377 87.39 78.29 73.33 75.397 77.6 68.6 65 619 529 1524
Blended Demand 32.5 314 281 224 20.2 23.2 311 448 621 737 767 749 765 748 741 706 62.6 614 67.7 66.1 56.6 56.9 54.3 46.2 1289
UH AdJ/Eff Buffer 27 27 27 27 27 27 27 27 2 2} ¥ 27 17 7 27 27 27 27 27 27 27 27 7 27 648
Performance Staffing 65 61 56 51 50 53 62 & 101 116 120 118 118 118 117 114 105 100 102 105 96 92 89 80 2172
Adjust from Current Staffing 12 8 14 9 & 11 20 18 38 53 4 45 45 45 33 31 2 15 18 42 33 29 36 27
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 T35 T3S 84 84 B84 84 84 63 63 63 52.5 525 1512
Supply / Demand Matching - Thursdays
140 120
120
I 100
100 —
[ 080 Smoothed Average Peak
g — vg Peak
£ a0
= s Performance Staffing
o
H
E [ 0.60 ssm=Current Staffing
2
& J—
5 60 Current UHU
&
I 040
a0
I 020
20
0 L 000
i 2 3 4 s & 7 & 8 10 11 12 13 14 15 16 17 18 19 20 21 322 23 24

Note: Yellow Drop Bar represents staffing gap, Blank Drop Bar reprgestatgial surplus capacity
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Service Efficiency Revi@ioronto Fire Services & Toronto EMS

FridaysAnalysis Summary and Chart

Fridays
Period Start Date Jan 12011
Period End Date Dec 312011
Number of Days In Periods 52
Hr Ending 1 2 3 a4 5 6 7 & 9 W 11 12 13 14 15 16 17 18 19 20 2 22 22 24 Total
PR R P p p o p oy oy = gy T g e e o e T e e
Total MPDS Responses 1272712141146 848 736 749 10011322 1901 2369 2479 2476 2521 2587 2472 2377 2267 2353 2347 2213 2098 1991 2016 1697 44452
Min " o1a” 13" 8" 87 57 8" 6" 127 ;" 30" 277 327 277 18" 297 307 227 =" 8 " 3" »” T 685
e e e e T S 4
Max 46" 52" 36 26" 247 257 36 40 57 8 75 s4 71 77 1020 74 81 89 65" 76 65 64 64 61 1013
i e e S T e T T S
Mean 24.523.3 220 163 14.2 144 19.3 254 36.6 456 477 47.6 485 49.8 475 457 43.6 453 451 42.6 40.3 383 38.8 326 855
i i i i S S e 4
Median 235° 22721571657145" 1471857 257 36" a4’ a7 475" a2’ =0 45’ 455 427 a4 22" ao"3z5” 28" 277 305 260
T i i CE S i T T N S it St
Mode 297 220 20 19 17 15 21 22 37 37 47 M 48" 39 477 38 3@ a0 4" a0 37 43 a4 28 846
T i i e S T N S S
Sthev 70" 81 68 43 44" 217 62" 567 877 94" wa” 927 w8 1157 126 9.4 1137 1317 1057106 89" 85" 93" 82 66
Avg high 35.0 343 317 22.8 19.7 20.0 27.9 33.8 484 577 623 618 650 645 663 609 605 6L8 60.4 58.1 54.0 50.8 50.9 45.9 987.1
P L T T ST R, TR, S, e T, TR, T, T e, T, e e e e T T,
90th Percentile Rank 31.2'32.2731.272227 197 207 277 34" 294" 577 e02" e0” 6227 636 5987 547 568’ 604’ 5927 5475027 497 517 aaa 944
TMT Multiplier 1.21 1.20 119 116 1.24 135 1.16 1.35 1.36 137 138 1.36 136 142 143 145 139 134 123 145 1.30 1.27 1.30 136 1.31
Avg Peak 42 41 38 26 24 35 32 46 66 79 8 84 89 91 95 88 84 82 74 84 70 65 &7 58 1293
2x StDev + Mean 38.4 39.5 35.6 24.9 22.9 226 31.7 36.6 53.9 644 678 661 702 728 728 645 662 7L4  66.2 63.8 58.2 55.3 57.5 49.0 238
smoothed Average Peak 44.23 40.7 36 28.2 24.9 26.3 33.7 47.4 645 73.04 B4.97 85.73 88.269 91.33 92.757 88.62 84.53 81.13 77.844 79.3 TL6 66.1 64.5 60.2 1541
Blended Demand 38.0 37.5 34.3 251 22.3 23.0 30.8 39.3 559 665 71O 70.6 735 759 751 69.0 69.2 71O 67.7 65.7 60.0 56.8 57.7 51.2 1307
UH AdJ/Eff Buffer 27 27 27 27 27 27 27 27 2 2} ¥ 27 17 7 27 27 27 27 27 27 27 27 7 27 648
Performance Staffing 71 68 63 55 52 53 61 74 91 105 112 113 115 118 120 116 112 108 105 106 99 93 92 87 2189
Adjust from Current Staffing 19 15 21 13 10 11 19 11 28 42 38 39 42 45 3 312 228 21 43 36 30 39 35
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 T35 T3S 84 84 B84 84 84 63 63 63 52.5 525 1512
Supply / Demand Matching - Fridays
140 120
120
L 100
100
r 080 Smoothed Average Peak
H — Ayg Peak
£ s0
= e Pe rformance Staffing
o
2
i [ 060 e Current Staffing
2
&
- e Curre nt UHU
z 60
8
b 040
40
o200
20
o L ooo
i 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Note: Yellow Drop Bar represents staffing gap, Blank Drop Bar represents potential surplus capacity
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Service Efficiency Revi@ioronto Fire Services & Toronto EMS

Saturdays\nalysis Summary and Chart

Saturdays
Period Start Date Jan 12011
Period End Date Dec 312011
Number of Days In Periods 53
Hr Ending 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 2 2 23 2  Total
v S A S S e e S et v v v r r r v v v LR S A
Total MPDS Responses 18171563 1691 1363 990 819 954 1104 1403 1767 1882 2088 2142 2229 2178 2098 2131 2036 2245 2176 2088 2089 2045 1876 42774
Min "oo1s" " 1am 14" 77 6 1w 87 177 19" 237 1" 21" 25" 25" 28" 27 22" 20" 18" 23" 37 187 13 583
- T R S e e - - - , - , v - - i i S S
Max 81" 85 777 71 3 3 2 312 s 53 550 67 750 78 79 65 77 64 60" 757 65 71 66 5 1046
v i S e S v v v r v r v v v T S e
Mean 34.3 29.5 319 257 18.7 155 18.0 20.8 26.5 33.3 355 394 404 421 4L1 39.6 40.2 384 424 41.1 394 39.4 38.6 354 807
- N i e e - - - - - r , - - S e i i
Median 33’ 277 317 257 18" 15" 18" 217 26" 327 ma” 37" 3’ a 18 37 3 3 21" 38" a0” 28" 28" 36 703
v e S S o T T i - v v - - - - - - i R S
Mode 27’ 23 28 29 18 14 15 26 28 29 34 37 34 4l 31° 37 38 39 41" 35 34 38 a0 27 745
- i N T - - - - - r , - - P S S s
Sthev 104711171197 88" 577 45" 53" 59" 557 a5’ 7al w7 10" 1077 107 92" 1177 877 91" 96 95T10a" 99 84
Avg high 50.1 44.2 47.8 36.3 26.3 21.5 254 283 347 468 469 53.8 543 568 580 532 573 501 559 57.6 52.7 526 55.8 50.3 945.3
- T i e e S - - - r r r , - - N S e e
90th Percentile Rank aa6’ 3874363220 257 217 257 287 3447 a6’ a12” 537 ss2” ses’ saa” 5127 5227 asa” 5427 sg's06 504" s0” 4e 908
TMT Multiplier 1.21 1.20 119 116 1.24 135 1.16 1.35 1.36 137 138 1.36 136 142 143 145 139 134 123 145 1.30 1.27 1.30 136 1.31
Avg Peak 61 53 57 42 33 27 30 38 47 64 6 73 73 81 8 77 80 68 68 83 69 67 73 63 1238
2x StDev + Mean 55.1 51.8 55.6 43.2 30.1 24.5 286 325 374 503 497 60.8 624 634 631 580 63.6 558 60.6 623 58.6 58.4 587 55.1 976
smoothed Average Peak 58.59 55.4 53.1 43.1 33.4 28.6 30.7 38.2 487 60.88 66.26 7L.62 74.346 79.55 81119 78.59 76.74 70.34 71.283 77.4 TL3 634 69.6 o4 1472
Blended Demand 52.% 43.4 50.8 39.5 29.5 24.7 28.1 329 402 524 534 618 651 66.6 662 62.6 642 582 62.0 659 60.2 59.1 59.4 55.0 1259
UH AdJ/Eff Buffer 27 27 27 27 27 27 27 27 2 2} ¥ 27 17 7 27 27 27 27 27 27 27 27 7 27 648
Performance Staffing 8 82 80 70 60 56 58 65 765 8% 93 99 102 107 108 106 104 97 98 104 98 95 97 91 2120
Adjust from Current Staffing 33 30 38 28 18 14 16 2 13 35 20 25 28 33 4 2 20 13 14 41 35 32 44 38
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 84 84 63 63 63 52.5 525 1512
Supply / Demand Matching - Saturdays
120 120
100 LN A 1.00
a0 1 1] | o0
St . Smoothed Average Peak
 Avg Peak
I s P rform ance Staffing

Daily Response Yolume
3

‘{
k\‘ 060 e Cyrrent Staffing
| === Current UHU
40 0.40
20 0.20
0 0.00
1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Note: Yellow Drop Bar represents staffigap, Blank Drop Bar represents potential surplus capacity
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Service Efficiency Revi@ioronto Fire Services & Toronto EMS

Sunday#\nalysis Summary and Chart

Sundays
period Start Date Jan12011
Period End Date Dec 312011
Number of Days In Periods 53
Hr Ending 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 2 2 23 24 Total
- e e e e Sy e r = ¥ ¥ ¥ = r B e e o
Total MPDS Respanses 1777717001728 1421 1024 " 807" 9751042 " 1260 1693”7 1867 1997 20157 2017”7 1975" 2008”7 1954” 1369” 19862102 1916 1802 1625 1493 20057
Min To17T 16" 127 127 87 8" 8 9f 1" 207 27 257 207 177 247 177 27 18" 177 207 2" 177 14" 13 0
, — e = r — ¥ ¥ ¥ —— r e
Max 70" sa” 6a” 60" 377 277 38" 32" 38" 63" e 62" 6 58 62 637 56 59 60 64 527 60 517 51 925
. P i e e e P T e ¥ . — ¥ ¥ ¥ — . e
Mean 34.2732.7733.9727.3719.7715.5718.8720.0" 242" 3267 3557 3847 388" 3387 33.0” 386 376 3597 38.2720436.8734.7731.37 287 756
. o B Sas S e S S, e . - y y y ) . e
Median 3a” 31" 34" 26" 2071a5" 18" 197 247 33" 36" 36 38 38 355 =85 37 35 37 a0 38 36 32 27 764
. T e e e e St ¥ . —— ¥ ¥ ¥ — . P
Mode 21" 26" 3a” 267 207 117 12" 187 277 38" 38" 357 30" aa” 357 3" 37 33 377 33" 38" 377 33" m 718
. e i B e e F e . — y . y — . e L et &
StDav 9.6 9.6 101 94 56 43" 60 58" 597 797 84’ 87" 83" 817 93”7 93" 747 85" 84’104 87 84 82 932 123
Avg high 47.1 44.8 47.0 39.8 27.8 21.7 27.4 29.3 327 442 493 529 50.8 495 524 516 489 491  49.0 55.6 50.3 47.6 42.0 39.3 892.5
v e i S g S r r Oy r r r r oy r e T
90th Percentile Rank 216749.27476735.4726.27 217 2572727 322" 40" 44" 286" 482" 517 504" 494 472" 477 s07s22” 487a32" 42 mia 851
TMT Multiplier 121 1.20 119 116 1.24 1.25 116 1.35 136 137 138 136 136 142 143 145 139 134 123 145 130 127 130 1.36 131
Avg Peak 57 54 56 46 34 27 32 40 44 61 68 72 70 71 75 75 68 65 61 80 66 61 55 50 1169
2x StDev + Mean 53.4 520 54.1 46.1 30.8 24.2 30.7 316 361 484 526 559 554 551 565 572 524 53.0 550 6L2 54.3 515 47.7 47.3 1002
Smoothed Average Peak 57.68 55 53.7 45.7 35 294 325 39 466 5878 67.21 70.9 70.936 7193 74183 73.33 68.73 64.9 65.686 73.6 67.5 60.6 55.3 49.8 1388
Blended Demand 50.9 521 518 424 30.7 249 29.4 32.6 383 49.0 546 585 582 593 604 600 561 550 569 623 56.6 517 48.3 46.2 1186
UH AdJ/Eff Buffer 27 27 27 27 27 27 27 27 27 27 27 X7 27 27 27 27 27 27 X 2 27 27 27 27 648
performance Staffing 85 8 81 73 6 55 59 66 74 86 94 98 98 99 101 100 96 92 93 101 95 88 82 77 2036
Adjust from Current Staffing 32 30 39 31 20 14 17 3 11 23 21 24 24 25 17 16 12 8 5 38 32 25 30 24
Current Staffing 525525 42 42 42 42 42 63 63 63 735 735 735 735 84 84 84 84 84 63 63 63 525 525 1512
Supply / Demand Matching - Sundays
120 1.00
/\ -
100 ] —
{ 0.80
LA \/ L 070
a0 - /) - \
Smoothed Average Peak

- 0.50 W Avg Pezk

e Perform ance Staffing

0.50 emm=Current Staffing

=== Current UHU

Daily Response Volume
3

r 0.40
40

r 030

r 0.20
20

r 0.10
0 - 0.00

Note: Yellow Drop Bar represents staffing gap, Blank Drop Bar represents potential surplus capacity
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Service Efficiency Revieworonto Fire Services & Toronto EMS

AppendixK ¢ Case Study: Uniteingdom

In the past 10 years emergency services in the United Kingdom have been subject to working
within a progressively shrinking financial envelope yet have been able to maintain effectiveness
and service to the publidn the case ofire serviceschanges were precipitatedy a thirty to
thirty-five percent four-year staged loss of nationajovernment grant revenue which
accounted for seventy percent (70%) miunicipal fire servicdbudges. We became aware of
GKS !'yAGSR YAy 3IRz2cessiag efdeividasd Sngd @edlucink yeostd irough
seminars on risk and probability provided ltile Public Entity Risk Institute Several
presentations on value initiatives were offered by teater Manchester Fire and aie
Service(GMFRS)From a budgt of one hundred and ten milliopounds(£110M) the service

was compelled to function wiih eighty million pounds (£80M).

Manchester is not the only municipality in the United Kingdom that has found ways of
maintaining a strong level of emergency sergicprotection within diminishing financial
circumstances. Many other municipalities have accomplished the same successes as
Manchesterby using data effectively and basing performance objectives on that data. W
made a 5day visit tothe Greater ManchesterFire and Rscue Servicen July 2012 to
understand the scope of their accomplishmersd have been in frequent contact for follow

up and clarification purposes.

¢KS !'YAGSR YAY3IR2 YOfectivBnésS ldd@dnpliShinents Sebjddied @ Shift in
philosophy and a change in culture towards focusing on information gathering, prevention, and
protection efforts. This included initiatives such as Home Safety Check (HBgdting, and
engaging suppressn staff in prevention and public fire safety awareness efforts.

al yOKSaiSNnRna OKIFy3aS Ay UGKSANI I LILINRFOK G2 TFTANB
transparency a management will to assert their legitimate authority when necessamg a

busiress model approach to providing a vital community service that is more than emergency
based.

The Greater Manchester Area

¢KS DNBFGSN) al yOKS&adSNI ! NBF A& GKS !'vYQa GKAN
amalgamating ten boroughs in April of 197@reater Manchester Fire and Rescue Service

covers an area of approximately277squarekilometres (vs. 641.45 in Toront@nd serves a

local population of appraxnately 2.6 million residents. As in Torontbete is significant

diversity (90 languages spokgénand a considerable number of people who work in
Manchestemut live elsewhere.

"PERI provides public entities, small businesses, and nonprofit organizations with enterprise risk management inforniaitign,deda, and

RFEGIE Fyrfegarad towLQa 3J2FtX | & aatliséedmiby BsyrindipalSustoiness dradstakahslders asiheli 2 6S |y
independent thought leader and definitive resource in the field of risk management; as a constant innovator; and as eLnezdgfpractical

and highly valued products (Wikipedia)
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Manchesterdoes not have the predominance bfighrise buildings common in Toronto and
there are agreater number of impoverished areas ahidjh unemployment rate due to theff-
shore relocation of its textile and manufacturing ba3ée streetscape and rush hour traffic
patterns, for the most part, are not unlike that of Toronwth areas in both cities posing
accessibility challenges.

The GMFRS has 1,794 uniformaad 423 wmn-uniformed staff at41 fire stations, responding to

55,000 emergency calls annually. KA & A& O2YLI NI o6fS (2 ¢2NRBy(2Qa
YSRAOFE OFrtta FINB y20G AyOf dZRSR Ay ¢2NRy(2Qa
events.Thecity has not hired any new fire fighters since 2009 andportedly,has no plango

do so in the foreseeable futurélhe city is anticipating an overakduction of 50% in the

number of fire fighters from the start of the austerity measures to its completioanather

five years

Change strategiesre vetted with key stakeholders arfdequentpublic consultation®ccur.
These include

e Ongoing use ofisk analyses datthat revealedthe predictability of fire occurrences,
resulting in variable staffingf stations andapparatus.

e Response standardwhich are available to the public, and performance in meeting
those standards is publicly reported each quarter.

In Greater Manchestethe determination of local risks is enhanced by the usa ebmmercial
off-the-shelf software program calle®hoenix’. The keyinputs to the program include three
years ofhistoricalfire incident data such as theumber of occurrences, time of dalpcation,
and whether the incident was accidental or deliberaisk levels are theassigned based on
station location and political wardsidR leveldeterminationalso serves to drive fire prevention
initiatives such asHome Fire Risk Assessmentsthatthe higher the risk the greatehe fire
prevention initiatives. But it alsdefinesstaff levelsand the number of apparatus that are
service at certain times of the day.

There are over 1.1 million domestic properties across Greater Manchester (vs. 516,000 address
point in Toronto), and each year approximately 60,000 Home Fire ASskssments are
completed. The emphasis on the activity is driven by research on domestic fires that indicate
fires occur primarily as a result of lifestyle choices, attitudes and behaviours, rather than by
pure accident. To gain more access to the magnherable populaton, GMFRS has partnered
with other services, established a volunteer prograand hired a@ridging Cultures Coordinator

Since April 2003 Fire and Rescue Services in England have been required to produce Integrated
Risk Management PlandMPs) that outline:

e How a Fire and Rescue Service identifies risk
o Strategies for reducing the risknd
e How resources are deployed to an emergency

™ Active Iformaticsc P heonix FRBitp://activeinformatics.com/separate/downloa ds/PhoenixF RS.pdf
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DNBFGSN) al yOKSaGSNDa CANP t NBOSyilAzy
2012-2015Prevention Strategy Consultation Documewtessible on their wedite’.

{GN} G838

While the GMFRS has a statutory responsibility and considers itself to have a moral obligation

to undertake a community safety rol& A NB  AriiiZes i® $is @gard were enhanced by
legislation in 2005 that shiétd considerable responsibilitio property ownersg particularly
commercial property owners; to manage their own fire riskFire service prevention and
protection personnel will @l and adise in the creation of fire safety amqtevention measures

odzi A0 Aa GKS NBalLkRyairoAtAde 2F GKSrt#we2gsgy SND
measures. Prevention andrqtection personnel then wilexamine that the measures are in

place ancenforcethem.

The following chart shows an associative decline in accidental dwelling fires in the Greater
Manchester Area as Home Fire risk Assessments increased.

Chart1l4- Home Fire Risk Assessment Chart

Accidental Dwelling Fires & Completed HFRAs in
Greater Manchester (2005/06 - 2010/11)
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In a six year peria during which initiatives were being implementeéal shift the fire service
focusto fire preventionas much as fire response

o Dwelling firesare reported tohave decreased 40%nd
o Fire fatalitiesare reported tohave decreased 50%

Summary

The Greater Manchester Fire and Rescue Service, like other emergency services in the United
Kingdomhas responded creatively to3% budget reduction, with additional cuts expected by
2015, whilemaintainng firefighter health and safety standards aradlevd of service to the
community as before the loss in funding.

The process has been a gradual and data informed one. Many efficiency strategies were pilot
tested and every initiative is monitored by objective means. For example, targeting high risk
areas with fire prevention strategiess reported toreduce risk status categorization, amaore

is being done with less mostly because of fire preventind educationinitiatives, and shifting
responsibility, when appropriatdp property owners.

Toronto and Machester are dissimilar in many ways and we are not suggesting that the
changes implemented in Manchester and the United Kingdom can be simply transferred to
Toronto. Butthe efficiency and effectivenesprocessesand practicesthat were used in the
UnitedKingdom can be adapted to any jurisdiction.
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AppendixM ¢ Team Background
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which lead the project, it included Berkshire Advisors, MGT of America, and Stantec.

Our team is composed of individuals wiixtensive experience and qualifications in their
respective fields. We have decided to include a short team summary here because we consider
it important for readers to understand the qualifications, effort and expertise that went into
this project.

Patrick R. BurkelL.B retired as the Fire Marshal of Ontario in November of 2010. His career in
community safety spans well over 40 years. Pat joined the Windsor Fire Department in 1968,
working his way up through the ranks as a firefighter, lieutenant actchg captain, and being
promoted to Deputy Fire Chief in 1994. In February of 2002 Pat was appointed Fire Chief of
Niagara Falls, and served in that capacity until his appointment as Fire Marshal. He has
coordinated all activities of fire services indad firefighting, fire prevention, communications

and training. In addition to the duties of Fire Chief, Pat has served on numerous Boards and
Committees. Pat also pursued a law degree at the University of Windsor, and was called to the
Ontario bar in 1992In addition to his law degree, Pat also has a Bachelor of Arts in Sociology
from the University of Windsor and a diploma in Labour Studies from the Labour College of
Canada at the University of Montreal.

Jim Kaywas General Manager and Chief of the H&oni Ontario Emergency Services. As Chief,

he was responsible for the direct oversight of fire and EMS services, administration, emergency
management, and the corporate radio system, as well as a staff of 1,150 at 31 work sites,
covering an area of over 200 square kilometers. Jim received his Diploma in Public
Administration from the University of Western Ontario in London, Ontario, and is currently
working on a Public Administration Degree at Ryerson University. Jim has over 30 years of
demonstrated fire service experience and an overall understanding of the delivery of
emergency services.

Winston Minorof Berkshire Advisors served as a leader in the Atlanta, Georgia Fire Department
F2NJ Y2NB GKIFY Hdgp @SFENAR |yR &SNIDSduars bndil his Gt I yi
retirement. He managed an annual budget of approximately $60 million and strove to continue

0KS RSt AGSNE 2F KAIK ljdz-rft AdGe& aSNIBAOSa 6KSy (K
of considerably fewer resources. Chief Minomooanded over 900 employees and 35 fire

stations.

Dr. Karen Wanger MDCM, FRCPC, FACEP, is a Royal College Board certified emergency
physician with subspecialty expertise in EMS Medical Direction and 13 years of experience
providing medical oversight andirdction for the BC Ambulance Service, the largest single
provider service in Canada. Her training in both Canada and the US gives her a solid knowledge
of EMS across North America and hedapth understanding of EMS operations in addition to
medical ovesight makes her unique in the industry. She has a record of successful completion
of multiple complex, multstakeholder projects. Most recently Karen served as the Acting Vice
President, Medical Programs for the Emergency and Health Services Commms&@n Dr.
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Wanger is an active promoter of EMS across Canada and the US and is a frequent speaker at
national and international conferences. She serves as physician meati#ge on the Board

of Directors of the National Association of EMS Physiciandasdecently been elected for a
second term. Karen has twenty years of clinical experience in the Emergency Department of St.
thdzf Qa 12aLAGHEE || R26yG26yZ | OFRSYAOZ GSNIUAL
Michael Sanderson MStJ, MHSc, BA,MAE, is an internationally recognized Emergency
Medical System administrator. With an extensive background gained during more than 38 years
of EMS service, his experiences include hospital, government, and volunteer service delivery in
Ontario and BritishColumbia. As a member of the Ontario Land Ambulance Transition
Taskforce Michael was actively involved in the development of palicy, legislation, and direction
related to the transfer of land ambulance responsibility to Upper Tier Municipalities in Ontario
His experiences include both operational and professional executive board positions at local,
provincial, and national levels. He has chaired numerous national and provincial committees
including ones dealing with EMS and health care integration actesitg first responder
activities. Michael recently completed 11 years of service as the senior operational leader for
the Lower Mainland Region of the British Columbia Ambulance Service, one of four operating
regions in BC. In this role he was responsibieldnd ambulance and dispatch operations of
one of the largest EMS operations in Canada, covering more than 90,000 square kilometers
with a population of 2.6 million people. A graduate of the University of Toronto MHSc (Health
Administration) program, Mitael has also completed a BA (Sociology) at Wilfid Laurier
University, and is a graduate of the Humber College Ambulance and Emergency Care Program.

JoEllen Walker BA, MS, MBArom Berkshire Advisors is an expert in quantitative and
gualitative data anbysis and process improvement, am@ds extensive experience using GIS
databases to evaluate fire and EMS deployment strateg&® has conducted numerous
technical studies that focused on using mathematical programming and statistical tools and
metrics to analyze complex problems. She has modeled staffing needs for numerous public
safety agencies including the Flornda Highway Patrol; Phoenix, Arizona; Oklahoma City,
Oklahoma; Memphis, Tennessee; Raleigh, North Carolina; West Palm Beach, Florida; Kansas
City, Missouri; Lake County, Florida; Scottsdale, Arizona; Philadelphia, Pennsylvania;
Wilmington, Delaware; Hamilton, Ohio; Ocala, Florida; and Dallas, Texas.

Prior to joining Berkshire Advisors, Ms. Coe spent nearly 15 years working in Telcordia
TechnologP & v dz f A (Rer profigedcg Mbludes GIS mapping, 1SO 9000, linear
programming, Malcolm Baldrige quality assurance, process analysis, queuing analysis, and Six
SigmaMs. Walker is certified by the American Society of Quality as a Certified Ctradjiigeer,
Certified Reliability Engineer, and Certified Quality Auditor. JoEllen holds a B.A. degree, cum
laude from Hiram College; an M.S. degree from the University of Florida; and an M.B.A. degree
from the Wharton School of the University of Pennsylgaan

Bryna Rabishaw RN., MBifom Stantec Inc. has over 25 years of experience in healthcare. Her
area of expertise includes strategic planning and management of clinical services and systems,
including utilizing LEAN methodology and processes to maxieficgency, effectiveness and
provide optimal patient experience. She has integrated health services for regional and tertiary
clinical programs. As a Director of Regional Programs in Ontario, Bryna formed an appreciation
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of utilization of EMS for acutegtient transfers, such as Code STEMI, and the reliance on high
functioning nonurgent patient transportation to sustain patient flow through repatriation.
Bryna worked in collaboration with Local Health Integration Networks and other healthcare
centers todevelop signed repatriation agreements to sustain responsibilites, achieve MOHLTC
targets, and address wait time volumes. Bryna was also involved with the Critical Care
Secretariat Surge Capacity planning which required the orchestration of EMS to enisume

and moderate surge planning in collaboration with Criticall.

Amy Hayashi MBA, MSc. Physioleleurosciencd FNBY {GlFlyidSO LyO® ! Y&Q
strong analytical and problersolving skills using both clinical health information and financial
RFGFrolraSasy ¢KAfS ARSY(GAFeAy3d YR LINBaSyaay3a 2
experience includes acting as the Project Lead for the Ministry of Health andTlesngCare,

Critical Care Secretariat, which involved implementing a surgeagement strategy across

Ontario hospitals. This initiative included building partnerships with stakeholders, including

EMS, hospitals and Local Health Integration Networks, identifying strengths and barriers, and

the development and rollout of an electranistrategy toolkit. She has worked with decision

support for major trauma centers with critical care, emergency and trauma portfolios.

Michael Walker, BA MBAhe President of Berkshire Advisers has 26 years of experience
evaluating the organization, managent, and operations of government operations including
scores of fire and emergency departments. He has conducted studies for more than 100 local
and state governments, including fire and EMS operations in Philadelphia, Pennsylvania; Dallas,
Texas; Mempls, Tennessee; West Palm Beach, Florida; Ocala, Florida; Newport, Rhode Island;
Arlington County, Virginia; Auburn, New York; Newport, Rhode Island,; Ottawa, Ontario;
Pensacola, Florida; and Texas City, Texas.

Linus Li, MBA, CPA, CMA, CFM, €bin MGT of Anericahas over 20 years of experience
conducting audits and reviews of state and local government entities. He has a broad knowledge
base in conducting financial, compliance, and operational reviews of government agencies in
diverse areas, such as public safetgiucation, and health care. Mr. Li received his undergraduate
degree in Accounting and Information Systems from the University of Washington, and his
Master of Business Administration from California State University, Sacramento. He is a Certified
PublicAccountant, a Certified Management Accountant, a Certified Financial Manager, a Certified
Internal Auditor, and a member of the Institute of Internal Auditors and Institute of Management
Accountants.

Mr. Li served as an Audit Supervisor/Senior Auditofuzser for the California State Auditor. In

that role, he conducted numerous financial, compliance, and performance audits of various
state agencies such as the California Department of Motor Vehicles, the California Department

of Transportation, and the BAS Ny 2 NRa hFFAOS 2F tflyyAy3d IyR
financial auditor for a public accounting firm, where he was responsible for conducting external
financial audits of local governments and other entities.

Alex PolgaiPh.D., R.S.W. is aiuipal of POMAX Consulting. In a thifitye year career span he

has applied his clinical and extensive assessment skills to addressing challenges such as
organizational and operational environments and the related impact on job performance, and
assessing YR 2LIGAYATAY3I 662N] LI I OS LISNF2NXIyOSod I |
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such as change management, organizational and operational structure, and their role in service
delivery; creating a positive and productive work culture; environmentalysnato define work
culture; organization specific recruitment and selection policies, procedures and training in the
application of the methods; strategic planning; policy and procedure auditing; and, developing,
implementing and evaluating orientatiomd in-service training initiatives.

Glen Miller, BSc, MBAg Partner at Pomax, specializes in Information Technology & Telephony
Systems for Public Safety. He has an extensive 25 year international background in Fire, EMS
and Police communications and Kst&ms in government, nonprofit, and vendor organizations.

He was the Chair of the Association of 911 Service Providers ofvB&Zqbc911.cg Chair of

the British Columbia Chapter of NENA; and the former president ofOAP&hada. Glen has a
Bachelor of Science degree in Computer Science from the University of Western Ontario, and a
alaldSN) 2F . dzaAySaa ! RYAyAadNrGA2yY FTNRY GKS
Technology to Affect Organizational Changdsth L YLINE S CANB wSalLkyas

Glen has been most recently employed as the Director of Information Technology for
Emergency Communications for Southwest British Columb{@of&m), in Vancouver-Eomm
provides 911 emergency cdalking and consolidated sipatch services to police, fire and
ambulance agencies in southwest British Columbia serving a population base of over 2 million
people. As a member of the Executive Leadership Team, Glen was responsible for the
management of an IT Department of 40 people has implemented a number of mission
critical systems including computarded dispatch, telephony systems;19, Police & Fire
Records Management, and Emergency Management Systems as well as upgrading telephone
switching equipment to next generatioR based 94-1 telephony.

Keith Meldrumof POMAX has over 15 years of local government public safety administration
and operations experience. His expertise is in fire service administration, governance, and the
operations and management of large centratiZee dispatch and communications systems. He

has extensive experience in Computer Aided Dispatch and Records Management Systems,
human resources and technology management. Until recently, Keith was the Chief
Communications Officer for the Prince Georgee FRescue Service. As part of the senior
management team, he was responsible for the management and operation of the centralized
fire dispatch as well as radio, data, and technology systems for the fire department. The Prince
George fire dispatch centres ithe largest in western Canada in terms of agencies served and
geographical service area, providing service to 82 fire and rescue agencies throughout 300,000
km®. He has extensive experience in fire service operations including Emergency Operations
Centre (EOC) management. Keith is an Applied Science Technologist (AScT) in engineering
technology, a Registered Technology Manager (RTMgr), and a member of the Applied Science
Technologists and Technicians of Briish Columbia. He is certified to the Incidemada
System 300 level and is completing a Bachelor of Technology degree.

Prasenjit Roy, MASc., P.Enig a Senior Associate at POMAX Consulting. Prasenjit is a licensed
professional engineer with over 14 years of experience. Prasenjit has successfytiletsam
and reviewed many complex response time analysis models, traffic engineering, transportation
planning and travel demand forecasting projects, and has worked both as a consultant Project
Engineer in one of the largest multinational firms, and inplblic sector approval authority as
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computer models that simulate travel times on the road network and optimizes those travel

times, system wide. He has-codinated and nanaged a number of major multisciplinary
assignments, incduding environmental assessments for road and transit projects. Prasenjit is
Ffa2 | O2yNRodziAy3a FdziK2NJ 2F /I YFERALFY [ | LI O
experience includes mieipal planning, demographics and their effect on municipal resources.

Gopa Pal, MScirom POMAXs a municipal planner and experienced in demography and its
AYLIE AOFIGAZ2Y 2y YdzyAOALI f NB&A2dzNDODSad D2LI KI &
largest transportation consulting firms. She is an expert on planning compliance related issues,
transportation planning in the urban environment and has extensive knowledge and experience

in Geographic Information Systems (GIS) traffic impact studies, traffic operations, circulation,
access, parking analysis and management, noise impact studies, noipéance certifications,

field work, data collection and design tasks. She is also proficient in SYNCHRO traffic analysis
software, along with AutoCAD, and various Noise analysis software.

Terry Owen, B. Commof POMAX was, until recently, Chief of Emerge Systems for the City

of Edmonton Fire and Rescue Services and responsible for managing all public safety
technology used by Fire Rescue Services, and dispatching technologies, including radio systems,
mobile computer technologies and related telecomnuations.

Jon Hambidesa principal in Pomax, led the project. Jon Hambides haepth knowledge of

the operation and administration of emergency services throughout North America as well as a
strong knowledge of best practices and benchmarking in th&ed®E Sy 08 & SNIIA OSa Ay
30 year career includes experience in key senior management positions in emergency services
prior to consulting.

Formerly the Manager of Resource Development for Emergency Medical Services with the
Ministry of Health, he wa NX alLl2yaArofS F2NJ £ SI RSNEREKALI 27
response preparedness program; leadership of education and training programs for 5,000
paramedics and communications staff; system wide occupational safety and health; system
wide evaluation, tesng, and purchase of advanced life support and basic life support patient
care equipment used in 1200 Ambulances and support vehicles; the widely referenced Ontario
Pre-hospital Advanced Life Support Study; paramedic certification progm@misexams; and
strategic leadership for the operation and amalgamation of 21 EMS Communications Centers in
the largest state run EMS system in the world at that time.
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