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Surrey 



Surrey	BC	
•  12th	largest	City	in	
Canada	

•  Fastest	growing	
City	in	Canada	

•  17	Fire	Halls	
•  317.4	km2	
coverage	

•  502,000	residents	
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Beginning	with	the	End	in	Mind	

Fire	Service	-		Key	Issues	IdenRfied:	

•  There	is	no	apparent	fact-base	view	of	trends	,	
issues	or	best	pracRces	in	Fire	Services	

•  No	quanRtaRve	risk-evaluaRon	model	exists		

Source	:	Transforming	BC	Fire	Services:	FSLG	Sept	2009				



Beginning	with	the	End	in	Mind	
•  Canadian	residenRal	home	fires	can	be	reduced	in	half,	by	simply	be	making	sure	there	is	a	

working	smoke	alarm	in	homes,	evidence	elsewhere	indicates	we	can	do	beYer.	Seniors	
most	at	risk	,32%	of	the	deaths	in	BC	,	In	the	UK	smoke	alarms	are	working	88%	of	the	Rme.			

•  Fires	and	Crimes	are	predictable	,	they	occupy	the	same	place	and	effect	the	same	people.		

•  ConstrucRon	material	type	has	no	influence	on	death	/	injury	or	fire	spread.	

•  NFPA	–	response	Rmes	can	they	be	more	or	less?		

•  Facing	the	Future	–	the	UK	experience.		

•  NFPA	Total	Cost	of	Fire	.	

•  Business	tools	that	make	good	predicRons.		

•  SelecRng	the	best	people	/	measures	of	success.			

•  PredicRng	risk	for	fire	safety	inspecRons					



Serious	Business		



Every	Day	Heroes	…	Right	?		



What	Drives	US	?		

•  Public	ExpectaRons		
•  City	Manger	ExpectaRons		

•  Council	ExpectaRons		
•  Employee	ExpectaRons		/		Union			

•  Insurance	(IAO)	ExpectaRons		
		



Problems	that	Drive	Fire	Services		Expressed		
by	the	Following:		

•  ConsolidaRon	Issues	
•  Budget	Cuts	
•  StaRon	LocaRon	/	

RelocaRon	/	Closure	
•  Apparatus	Deployment	
•  Live	move	ups	
•  Staff	/	Management	Cuts		
•  Dispatch	OpRmizaRon		
•  Mutual	Aid	Interoperability		

•  AccreditaRon	/	Standards		
•  Standards	-	NFPA	1710		
•  UK	standards	of	Cover	
•  OpRmize	Aher	Budget	Cuts		
•  Disaster	Response	SoluRons	
•  Staffing	Strengths	/	Weakness		
•  Pros	/	Cons	AutomaRc	aid		
•  Reform		

Because	We	Have	Always	Done	It	This	Way	!	



Home	Safe:	
	Why	we	did	what	we	did,	how	it	worked,	and	

what	we’re	doing	next	
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Where	did	Home	Safe	come	from?		

•  2008:	McCormick	(UFV)	completed	a	20-year	
independent	review	of	fires	in	Surrey	

•  Key	findings:	
– Where	fires	were	occurring	and	their	causes.		
– Smoke	Alarms	were	present	more	ohen.		
– Smoke	Alarms	were	not	funcRoning	over	Rme.	
– The	impact	of	smoke	alarms	on	fire	spread	
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Fires	by	property	type	(88-07)	
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Smoke	alarm	status	(88-07)	

13	

•  For	2007	fires,	80.7%	had	a	smoke	alarm	
•  However,	NOT	Ac3vated	63%	of	the	3me	

•  Overall	propor3on	of	2007	fires	with	Func3oning	Smoke	
Alarm	-	30.0%	



The	NaRonal	Score	Card	is	Very	Poor…	

14	

Total	sample	n	
=	47,555	fires	
from	AB,	BC	&	
ON		

Avg.	=	36%	 Avg.	=	17%	 Avg.	=	22%	 Avg.	=	25%	

n	=	47,555	fires	

Enforcement?	



Research	findings	from	elsewhere	

•  Smoke	alarms	save	lives	
•  Fire	risk	is	non-random	

– High-risk	people	
– High-risk	areas	
– High-risk	dwelling	types	

•  Fire	prevenRon	educaRon	does	make	a	
difference	

•  Fire	safety	home	visits	do	make	a	difference	
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Building	on	what’s	worked	elsewhere	

•  Home	safety	visits	undertaken	in	the	UK,	
Australia,	New	Zealand,	and	some	isolated	
examples	from	the	US	

•  Home	safety	visits,	with	a	range	of	styles,	
focusing	on:	
– Fire	prevenRon	educaRon	
– Smoke	alarm	presence	and	funcRon	
– Development	of	fire	escape	plans	
– Focus	on	high-risk	households/individuals	
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What	Do	We	Know	About	Smoke	Alarms?	First,	
They	Definitely	Save	Lives…	
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Total	sample	
n	=	47,555	fires	
from	AB,	BC	&	
ON		

Avg.	74%	Greater	

Es3mate	69	preventable	deaths	per	year	across	Canada	



Finding	new	high-risk	locaRons	

IdenRfy	high-risk	areas	–	top	
10%	for	the	following:	

•  High	proporRon	of	elderly	
ciRzens	(over	64	yrs)	

•  High	proporRon	of	young	
children	(under	6	yrs)	

•  Disadvantaged	
–  Unemployed	
–  Single-parent	families	

•  High	residenRal	mobility	
•  Combined	with	hot-spots	

for	recent	fire	incidents	



Moving	forward	

•  We	visited	40,000	dwellings	idenRfied	as	high-
risk	in	the	city.	

•  We	conRnue	to	monitor	the	heath	of	these	
areas	through	our	records	management	
system.	

•  This	is	one	of	our	performance	measures.			
•  Because	we	know	over	Rme	the	benefits	of	
these	40,000	visits	will	lose	effect.	

•  We	need	to	look	at	how	to	maintain.				
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What	impact	has	Home	Safe	had?	
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Fipng	this	into	the	Bigger	Picture?	
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28%	increase	

17%	increase	

60%	decrease	

15%	increase		



Also	Fewer	Fire-Related	Deaths/Injuries	
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24%	increase	

71%	decrease	

15%	increase	



Overall	results	of	evaluaRon	

•  Fewer	fires	than	expected	without	Home	Safe	
•  When	fires	did	occur	

– More	fires	confined	to	object	of	origin	
– More	smoke	alarms	acRvated	
– Lower	$	damage	

•  EsRmated	savings	of	13	house	fires	and	
$1.3Million	dollars	in	damages	

•  Likely	implicaRons	for	death	and	injury	
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Fewer	Fires		

24	

24%	increase	



Our	Nearest	Neighbors	Have	Not	Observed	an	
Equivalent	Decline	in	ResidenRal	Fires	
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72%		



26	

10,180	residen3al	dwellings	
3,403	mul3-family	dwellings		



QuesRons…	

27	

12,831	1-or	2-family	dwellings	
2,344	mul3-family	dwellings		



This	has	Predictability…	
Fire	is	Just	Like	Crime…	
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•  ResidenRal	Structure	Fires	(2006)									/														B&Es		(2006)	



Predictability…	
Fire		/		Crime	share	similar	Rme		
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Not	Just	Talking	About	Smoke	Alarms	
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•  US	Fire	AdministraRon	research	(2008)	

– Fire	sprinklers	alone	–	chances	of	dying	in	a	fire	
decrease	by	69%	(compared	to	no	sprinklers)	

– Smoke	alarms	alone	–	chances	decrease	by	63%	
(compared	to	no	alarm)	

– Sprinklers	AND	smoke	alarms	–	chances	decrease	
by	82%	

•  Fire	risk	is	non-random	

•  Not	advocaRng	for	blanket	approaches	–	more	thoughtul	and	
risk	driven	

L



Does	ConstrucRon	Type	make	a	difference	?		

31	

•  Looking	at	(	n	=	11,875	)	
–  Frequency	of	fires	,	deaths	and	injuries	by	general	construcRon	type	
		
–  Extent	of	fire	spread	by	general	construcRon	type	

–  Frequencies	of	fires,	sprinkler	protecRon,	smoke	alarm	acRvaRon	and	
injury	rate	general	construcRon	type	

	
–  	Extent	of	fire	spread	by	general	construcRon	type	and	protecRon	

type	

J	



Does	ConstrucRon	Type	make	a	difference	?		
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Conclusion	
	We	found	causaliRes	by	construcRon	type	in	the	presence	of	a	working	

smoke	alarm	and	sprinkler	protected		
	

–  Had	no	deaths	across	all	construcRon	types		
–  Had	an	Injury	rates	that	was	similar			
–  The	fires	spread	were	remarkable	similar	with	no	disRnguishable	

differences	by	construcRon	type,	most	fires	were	confined	to	the	
room	of	origin.				

	

J	



Does	ConstrucRon	Type	make	a	difference	?		

33	
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Does	ConstrucRon	Type	make	a	difference	?		
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No	Deaths		

Protected	Combus3ble				Injury	Rate	63	/	1,000	
Non	-	Combus3ble											Injury	Rate		52	/	1,000	



Some	of	the	Drivers	are	Standards			

•  NFPA	Response	Times		
•  PrescripRon	6	minutes			
•  Equivalency	=	Evidence	???		



Standards	of	Cover				
Australia	Fire	Engineers		



Standards	of	Cover				
Australia	Fire	Engineers		



Surrey	Experience	1000	Fires			
(1988	–	2001)	

Response Time Impact on Fire Growth
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United	Kingdom	Reforms	Fire	Services			
2002	Sir	Edward	Bain		

•  Shih	staRons	based	on	demand	on	social	
economic	probabiliRes	and	call	occurrences		

•  Staff	staRons	Deployment	to	calls	change		

•  Fire	Services	Act	–	Changes	

•  Regulatory	Reform	–	Fire	Safety	Order		

•  Smoke	Alarm		Ownership		

•  AYendance	Management			



Popula3on	Demographics		

•  United	Kingdom	–	62.74	Million		

•  United	States	-	313.9	Million			

•  Germany	-	81.8	Million		

•  Canada	-	34.48	Million		

•  Australia	–	22.32	Million				

•  Bri3sh	Columbia	–	4.6	Million			



Facing	the	Future		
Findings	from	the	review	of	efficiencies	and	operaRons	in	fire	and	

rescue	authoriRes	in	England	May	2013		



Facing	the	Future		
Findings	from	the	review	of	efficiencies	and	operaRons	in	fire	and	

rescue	authoriRes	in	England	May	2013		



Facing	the	Future		
Findings	from	the	review	in	BC			



Facing	the	Future		
Findings	from	the	review	in	BC			



Facing	the	Future		
Findings	from	the	review	in	BC			



Popula3on	Cost			



Popula3on	Firefighter	Trends		



How	Much	does	ProtecRon	Fire	Cost?		

L



NFPA	Report	on	Cost	of	Fire	



NFPA	Report	on	Cost	of	Fire	/	
2007	



Hall	(	2012	)	/	NFPA	Challenges		

•  156%	-	increase	in	Fire	Department	Costs	

•  130	%	-	increase	Building	Costs	for	Fire	
ProtecRon			

•  67	%	-	increase	in	Net	Insurance	Premiums		
aher	Insured	Loss	Paid			

•  13%	-	decrease	in	Economic	loss			



Challenges		

•  Research	Evidence	Based	Policy	

•  Select	Policies	and	PrioriRes	that	show	promise	

•  Create	Performance	Measures		

•  Collect	data			

•  Conduct	Event	SimulaRon	/	predicRons	with	
posiRve	outcomes		

•  Evidence	of	success	has	to	be	apparent		



Business	Tools		

•  Deccan	Modeling	Sohware		

•  Event	SimulaRons	of	Actual	Data		

•  Move	or	Add	Resources		

•  Forecasts	Outcomes	90%	Confidence		



						
Current	 Workload	 Future	



Performance	To-Day		

Percentage of Calls Meets Target
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Municipal	Firefighter	
Competency	Profiling	System	Started	12	

Years	Ago		

A.  W.     F  R  A  S  E  R     &      A S  S  O  C  I  A  T  E  S

INDUSTRIAL  PSYCHOLOGISTS       MANAGEMENT  CONSULTANTS



Steps	In	The	Process	

1.  Profile	department	on	16	duty	clusters	
2.  Establish	departmental	weights	for	20	

competencies	needed	to	do	the	job	
3.  Applicants	complete	a	test	baYery	

A.	W.	Fraser	&	Associates	 57	



Municipal	Firefighter	
Competency	Profiling	System	



Surrey	Fire	Fighter	Evalua3on			
Results			



Case	Study	Staffing	Issues	
	

•  AYendance	Management		

•  Staffing	Issues		

•  Management	of	Resources			



Ajendance	Management	/	Staff	Absences		



Ajendance	Management	/	Staff	Absences		



Dynamic	Staffing	
	

•  Move	up	or	Cover	

•  Nearest	Neighbour		

•  Leap	Frog		

•  Bump	and	Cover		

•  Probability		



Probability	
	

•  The	 system	 employs	 what	 is	 known	 as	 the	
Bayesian	 approach	 to	 probability	 –	 a	 simple	
mathemaRcal	 formula	 that	 determines	 the	
probability	 of	 an	 event	 occurring	 based	 on	
past	incidences	of	the	event.		



Probability		
	

Percentage of Risk Missing A Call 
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Simulate	Structure	Fire	Sun	16:00	hrs	
	



Probability	of	an	other	event		
greater	than	25%		



Simulate	Structure	Fire		
Monday	02:00	hrs	



Fire	Preven3on	Policy		

•  Local	Government	will	provide	a	system	of	
regular	safety	inspecRon		

•  Frequency	of	InspecRon	is	influenced	by	:	
History,	NFPA	,	Stakeholders	–	More	is	
beYer	

•  Usually	once	a	year,	every	18	months	or	
once	every	two	years		

	



73	%	0f	our	12,632	Inspecatble	Proper3es	are	
Compliant			



63	%	of	the	157	Inspecatble	Proper3es	that	had	a	fire	
were	non-compliant				

7	years		
157	Fires		
	63	%		/	98	were	non	–	compliant		



Predic3ng	Risk			



Predic3ng	Risk	/	Low	Compliance			



Property	Risk	Assessment	Ra3ng				



Re-thinking	Approach	to	Fire	Safety	Inspec3ons		

•  Marjory	of	ProperRes	inspected	are	
Compliant		

•  Majority	of	Items	inspected	are	Compliant		

•  ProperRes	that	Experience	Fires	Have	a	
greater	Incidence	of	Non-Compliance			

	



Finally	The	Future	

•  NFPA	/	UK	standards	of	cover		

•  Performance	measures	are	inevitable	

•  Evidence	lead	decisions	that	can	provide	
beYer	outcomes:		

•  The	inevitable	path	into	the	future	for	Fire	
Service	delivery		

	



Transforming	the	Fire/Rescue	Service	
SoluCon	seek	a	new	organizaCon	that	will	be	tasked	with		

	
Research:		
• Fire	
• Emergency	&	rescue	trends	
• Issues	&	best	pracRces	

Develop:	
• Fact-base	effecRve	decision-making	
• SystemaRc	process	to	share	best	pracRces	
	



Ques3ons	?			


