
RE: FIRE PREVENTION, CONTROL STUDY AND MASTER PLAN 

' 

ITEM 5 

MANAGER'S REPORT NO. G2 

COUNCIL MEETING 1973 09 11 -
Following is a report from members of a proposed Technical (Working) Committee 
on a study relative to fire service in Burnaby. 

RECOMMENDATIONS: 

1. THAT a Technical (Working) Committee be established as described in this 
report and that it be co-chaired by the Director-Fire Services and the 
Director of Planning; and 

2. iHAT an Adv1sory Committee be established to advise the Technic;\l Corr.rd '.:t.t.::E: 
and to function as described in this report; and 

3. THAT the general methodology as described in the Urban Guide and summarized 
in this report be followed; and 

4., THAT authority be given to expend the 1978 funds as described in the "[3udget 
Requirements" section of this report. (Council will have an opportunity tJ 
authorize 1979 expenditures in the 1979 Provisional Budget). 

* * * * * * 

TO: 

Planning Department 
197 8 September- 04 
Our File #10. 430(2) 

FROM: 

MUJ\TICIPAL MANAGER 

AS BELOW 

RE: FIRE PREVENTION, CONTROL STUDY AND MASTER PLAN 

INTRODUCTlON 

A study of Burnaby's fire service was last undertaken in 1DG8 and thnt study 
dealt only with tho locntion of fire halls. Changes in tho conummily since that 
time point to the need for n total ovorviow of fl re prevmition and control witl1in 
the municipality, 

In this report a more compr.ohonsivo nppronch ls being ar.lvoent0d, Tho :-:1t.lld,V pm·­
posccl wlll consider not only the location and rolocutlon of fire hnlls but al::.;o wlll 
o.xnminc tho poAsibilitlos of such nlternativos ns c.ihanp;o;:.; in fire 1n·cvtmlin11 pr()­
grums nncl u roviow of llre and building codos. Tho pt11·po1w wlll be to oh!:iin 
tho best po~siblo vnluo for oxpondlturcs on fire provonti on and/01.· frnpp 1•0:;:-:; i 011 

co1H,h1tonL wlt.h tho love! or risk we nro .propin·od to noC'opt., 

His tho l11tonl. ofthls roport thnt: 

(1.) AJJ,"r.oomont bo 1:oncihod on eonch.ictlng n ::;tudy with t.hl' scn1po 
nm! mol:hodology doscribod Jn this l'llpor·t, which will lnnd tn 
the> propn1·nUon of n oomprohonAivo Fl.1.·o l'l'olc:ctfun 11nd 
Control Mni-.t.or Plnn; 
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(2) A technical working; committee be established; 
(3) . An advisory committee be established; 
(4) Expenditures of funds now in the 1978 Planning Department 

budget be authorized in order to initiate work on the study. 

BA'CI<GROUND 

At tho Council meeting of 1977 ,July 18, Council received a report from the 
Director of Planning entitled "Fire Hall Study'', dated 1977 July 13. 

The purpose of the 1977 report was to receive authorization for a grant for a 
fire hall study through the Municipal Research Support Program. Though the 
grant was not received the following general justification for a fire hall study 
is still applicable. 

stµdies of Burnaby's fire hall needs have taken place periodically over the years 
in order to give recognition to changes in the need for fire protection brought 
about by increased building, more people~ and shifts in the development pattern. 

A study undertaken initially in 1961 and then updated in 1968 proposed the provision 
of five fire halls, two of which have since been constructed, (the Central Fire Hall 
~d the East Burnaby Fire Hall). 

Though. no comprehensive study has been undertaken by municipal staff since 1968, 
in 1973 proposals were made which did not in all respects coincide with the 1968 
report and which included three new fire halls, the relocation of one fire hall, 
and the splitting of two others. In the same year the Insurers' Advisory Organi­
zationoffered suggestions which involved the relocation of four.fire halls and 
which coincided only in part with either of the other proposals. None of the 

· various proposals made since 1968 have been implemented. 

It is apparent that we should take an entirely fresh look at our fire hall plan. The 
reasons are overall growth, alterations in the development pattern, new develop­
ment concepts adopted by the municipality for cartain areas, a change in analysis 
techniques, and the high operating costs of fire halls. 

When the last study was completed in 1968, the population was about 117,500, while 
in 197~ it is about 134,000, an increase of 14%. Perhaps more significant is 
th~t this has been accompanied by changes in the development pattern which were 
not. fully anticipated. Examples ar<• the rapid increase in the number of high rise 
apartments, omphnsis on the development of condominiums und, as Burnaby has 
become more intensely urbanized, tho concentration of high value commercial 
and office buildings in certain locations. It ls reasonable to expect that these 
development trends have resulted in important chnnges in the need for fire pro­
tection and fire preventlon in various areas. 

wo' now have a much more cl.early delinoate<f plcttirn Urnn wo had in lOGI:!, of tho 
way tho community wishes to grow, and long rRngo plans nnd polf.clos huve boc~n 
ndvnnoed for spocific arons, which rei1oct this wish. A prlrno oxamplo is tho 
prtiposcd "Metrotown" which wUl lr:nd to major concontrnttons of dovelopmont nnd 
which 1vill result in needs for fire protection whl.ch hnvo not previously been eon­
slderecl. A second example of probublo ehnnp;e bi tho nood for fl ro protoetlon is 
tho, Blr~ nm1d Aron whore policl.oH ndoptod by tho Municipnlit.y should lead to some 
industrlul dovoloprnont of highor quali.ty, and honce hlglwr vnluo. 

Ovor tho inst .Cow yoars study mothodt-i hav<i cl.1nn11;od r•ndlenlly. Our lrwt sin rr study 
of fire, hull needs in 1.008 roliocl on ostablishln/{ m:,rvioe uroos IJn~iod upon ei1.•clos 
of prodetorminod rndhtA drawn nround oxh1Ung mid prnrHmod fl ro hnll sitos, Al. 
t;hnt ilmo this wn.s tho gonornlly accoptcJd n.p1.n·o1wh • 
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In recognition that techniques of study have changed considerably in the last few 
years, on 1977 July 19 staff met with Mr. Rick Dumala, a systems analyst 
specialist who works for tho City of Vancouver in order to obtain comuwnls and 
advice \vith respect to modern study methods. 

At thc above meeting, and at a subsequent further discussion with :\Ir. Duma! a, 
lw su~~csted: 

i. We should take a comprehensive look at the fire problem and 
consider not only fire suppression through the location of fir(: 
halls but also fire prevention through Code enforcement, etc. 

(The operating costs of a fire hall arc high in relation to the 
capital costs, largely because of the labour intensive character 
of fire protection. If fire halls are well located with respect lo 

all relevant criteria an optimum protection service can be pro­
vided with a minimum number of fire halls; when this happens 
operating costs tend to be kept down and annual savings can be 

'-considerable. Because of this distinctive characteristic of fire 
halls, a comprehensive approach is especially important from 
the. economic standpoint. ) 

ii. We should use a new document entitled ''Urban Guide for Fire 
Prevention and Control Master Planning", as the main basis or 
our study. This is a thorough and practical approach which can 
be supplemented by the use of three computer programs from 
the Rand Corporation. 

iii. It is important that a technical committee be set up to guide the 
progress of the study. 

NO. 2 FIRE HALL - A SPECIAL SITUATION 

The new aerial now on order for delivery this summer will be placed in No. :j" 
Fire Hall and it has been determined that the aerial now at No. 3 will fit into the 
bay at No. 2 without an addition. 

To man the aerial at No. 2 hall additional accommodation will be required, out 
the question of whether a permanent addition should be made to the No. 2 hull 
is so closely related to decisions which ~re needed with respect to other fire 
halls, and with respect to systems other than fire hall construction, thnt it cannot 
be logically studied in isolation. Since a study and master plan for the whole 
community fire suppression and protection service would take from two to th1.·cu 
years to undertake, an investigation will now be made in rognrd to tho feasibility 
of providing a temporary facility at No. 2 hnll to accommodate the stnfl' for the 
nerial, 

TJHBAN GillDE I•'OR J.i'IHE PUEVEN'l'ION AND CON'J'llOL MAS'J'EH. PLANJ\!fN.Q. 

Tho Urban Guide is a recent document whieh wns published in l!Y/7 March, It ii, 
a stop by stop mnnuul which outlines tho pt·oc<Jdm·os fol' plnnnl.ng 11ncl lmp.lomunLing 
flre provontlon nnd control mnstor plunA in urban comm1mHlos. Jt wa::; propn1·c•d 
for tho U.S. Dopnrtmont of Commorco throllp;h n Nntionnl Flvo t>rovcnllon 1111d 

Control Administrntion Grnnt. It hns boon tostocl on 1.:l communftios fn Urn u. s. 
nncl hns boon dlscussod und roviowocl by 50 stnt(ls. Thoro is II good donl nf' 
onthuslnsm for thls glliclo in tho U. S, 

Wo wroto to nll of t.110 communltlos lnvolvotl in tho tm1ti111~ whi.eh l<.ir.1 up l:o tho 
dovolopmont of tho µ;uldti, nnd nskod for oonnnontfi on ltfl offod.lvonot'ir~. 
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Tho replies included encour:igement, some words of warning and some useful 
specific advice. 

The following excerpt from the Project Leader of the Firo Services Study at the 
City of Richardson in Texas is self explanatory. 

"I am very pleased to hear that you plan to do fire master planning 
using the Urban Guide developed by NFPCA. At first glance it 
appears to be very constricting from a planning standpoint, but as 
it is followed you will find that it works very well. We had initially 

. "short circuited" some of the steps that we thought we could do 
without but later saw the importance and came back to them. 

In my opinion, the strongest part of the planning is the potential of 
developing the alternate systems which potentially have the greatest 
effect on cost effectiveness and good operation. I cannot stress too 
highly the importance of operating with department heads of various 
departments if you possibly can and making sure you have command 
of their time with regard to planning. 11 

Springfield, Illinois points out that following the Urban Guide Master Plan prin­
ciples has already resulted in substantial reductions in fire losses, both property 
losses, injuries and fatalities. They expect that in the years to come they will 
also experience a reduction in the overall cost of fire protection, They. advocate 
that we review the Urban Guide carefully and use it based on our problems and 
resources. 

Fremont, California points out that the Master Planning approach in the Urban 
Guide is an essential ingredient in community fire protection. Theywarn that 
it is time consuming, detailed and frustrating but emphasize that if commitments 
are made and if the project is carried to its logical conclusion the results more . 
than justify the expenditure in time and dollars. They stress the need for a 
strong comr..1itment both by the top administrator and the Fire Department. 

Virginia Beach, Virginia. They emphasize the need for a strong commitment 
from the top administrator for the planning project to be a success. Virginia 
Beach's opinion of the Master Planning process in the Urban Guide is encouraging: 

11 
••• , ••• Master Planning ••••• offers a unique opportunity to bring the 
fire service within the mainstream of contemporary management. It 
is a vital tool to equitable balance •••• the growing costs of providing 
fire protection. It will provide the elected officials, the city admin­
istrator and the community clearly definable choices for maintaining 
and providing reasonable levels of fire service delivery needs." 

Azusa, California suggest we follow tho Urbnn Guido carefully. 'They recommend 
that goals, objectives nnd criteria for selecting nlternntivos to approved by tho 
Mt1nleipal Council. 

Springdale, Arkansas point out that t.ho Master Planning uppronch in the Urbnn 
Guido is thorough nnd complex. Ji'or any study involving ouly siting· of future fi ro 
halls they suggest use of tho Rand Corporution's "Fit'o St:ntion Locution Modol". 

Tuls11 1 Oklnhomu npponr to linvo as~mm<H.l wo wm·o only eo11nor11nd with tho location 
of Ciro hnll sit.es nnd Sllg;J{ostod 11s0 of tho method of: 1.·olnUng rcsponso l.imo und 
rosponso dis tnnco ro.l nti vo to hnzurd nncl dons Uy rn onfH11·od ng11im1t eomnHtnlty 
crlf;orln of ncooptnblo risk, 

I•' 

·----~:.J.+ ~~ 
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Having reviewed the Urban Guide and taking into consideration the advice of the 
Vancouver Fire Department analyst and several of the U.S. communities which 
we have contacted we are proposing that we follow the methodology in the Urban 
Guide, as required by our own problems and consistent with the resources and 
time which we in Burnaby have available. We do not intend to follow it li~idl~· -
we will use it as a guide for our own particular situation. 

GEr-;ER-\L i\lETHODOLOGY AND SCOPE 

l\ll1 thodology and scope are grouped together because if the following methoclolcJ0y 
is adopted the scope of the study, potentially, may be expanded considerably 
beyond our original concept of a study the sole objective of which was to provide 
sites for future fire halls. 

The methodology in the Urban Guide essentially follows the systems analysis 
approach, along the lines indicated in the Supervision II course in the Burnaby 
Municipal Employees' Development Program. Below is a consolidated version 
of the methodology which we are proposing. A summary of the steps imol\·e~l is: 

1. Establishment of need for a new study 
2. Definition of the fire situation 
3. Establishment of goals and objectives 
4. Selection of criteria to analyse alternative concepts 
5. Definition of alternative system concepts 
6. Definition of system functions and resources 
7. Analysis of system concepts 
8. · Comparing concepts and selecting the best system concept 
9, Preparation of Master Plan 

It is emphasized that this study will not be something undertaken exclusively by 
. one department. It will be a municipal wide study, undertaken through the coop0r­

ation of the various departments. The Planning Department however will be 
responsible for. spearheading and coordinating the whole. project. 

It is proposed that two committees be used during the study process, a Tcchnic,11 
Working Committee made up of municipal staff and an Advisory Cominittec which 
would contain representation from organizations in the community which are 
likely to be interested in the fire prevention and control field, The content and 
the responsibilities of the Technical Committee and the Advisory Committee arc 
described in more detail on pages J.2 and 13 respectively. 

1. Establishment of Need for a New Study-

General justification of the need has been covered ubovo in the section 
entitled "Background". 

2, Definition of the Fire Situation-

Bo.fore goals ancl objociivos cun ho defined tho nature of tho fl ro problom 
must bo iclonUflocl and the fire situation dofim,d. In Ol'dor to clo t.hls 
certain basic data wrn bo colloctod and rocordocl in n form Uwt it cian Ill' 
unnlysctl through uso of the computor. Furthov clntn muy hnw to ho 
obtalnod nt n Inter stngo in tho study whon n doohlion hnR boon mmll' on 
tho r,ystcm to ho ndoptod l.n tho Mnstor Plnn. 

·---------------•·"••--•· 
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(a) Fire Management Areas have been established. 

(b) Response time to each fire from each fire hall, the typo of 
fire (vehicle, building, etc.), and the type of land use and 
occupnncy involved in each fire, has been tabulated and 
listings keyed to Fire Management Areas arc awaited from 
the computer. Among the uses of this data will be the deter­
mination of whether response times reach acceptable 
standards; frequency of responses will also be used to 
measure the adequacy of the existing system. 

(c) Population current and projected. Population is being 
assigned to fire management areas. This will then provide 
one of the measures of intensity of the need for fire service, 
both now and with future growth. 

(d) Land Use (occupancies) and numbers of dwelling units. This 
will be used initially to determine in which kinds of occupancies 
fires are occurring as a means of measuring the adequacy .of 
the existing system. It will also be used to project future needs 
when projections are made of future development by occupancy 
type. Data has been collected on-the basis of FMA (Fire Man­
agement Areas) and a computer listing is awaited. Land use 
occupancy data are regularly updated by Planning staff as part 
of an ongoing process. 

(e) Assessed Value. The assessed value of all buildings in each 
F.MA is being obtained. This, displayed in map form, will 
indicate the general location of high and low value areas. This 
will be part of the measure of the need for fire protection at 
present and also based on projected development. 

(f) Dollar value of fire losses. As a factor in determining the 
adequacy of the existing system the dollar value of fire losses 
is being tabulated by FMA. This also will be related to 
occupancy types fur use in estimating fire protection service 
needs with both present and future development. 

(g) Injuries, fatalities and numbers of persons in buildings which 
have caught fire. These are bein~; tabulated by FMA for 
measuring the existing system. Relating these to occupancy 
types may be of use in estimating protocti.on needs for pro­
jected development. 

(h) Zoning. Presently nvailable on our computer. Will ho used to 
forecast ft1turo development typos for the purpose of projecting 
demand for flre protection f.n the li'MA, 

(i) Vacant Lund. Obtuinnblo from tho computer ns pa1·t of tho present 
lnncl uso clnsstflcntion s.vstom. WIil b(l usod fo1• projoetions of 
futuro dcvolopmont in tho li'MA, 

I. 
I 1, I 

• I ' 
~' I' "• , r I • ', 
r'~' ' ,; ', 

' . I\• \1rt :.,r• '1 J l { 
I I 1 \•, 11' ,1•.,,,, ·'f1• ·I 

1. ·' ;J•1.·' i•'J ., ,~·· .. 1loJ 
• 1, ~ t'11~. 11:_, 11..1,".t1if\•h,l)h 

., ·-'· "" 11,a,l.1 ... i ,u.m;.,,c,,ll'.tl 
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(j) Gross Floor Arca. This is desirable to obtain as it is a measure 
of "what there is to burn" in different FMA. This has been tabu­
lated for commercial and industrial properties and will be tabu­
lated for residential, etc. 

(k) Age of Buildings. Desirable as an aid in calculating by FM.A the 
fire damage potential and need for protection. The effective age 
of non-residential buildings has been collected from the B. C. 
Assessment Authority's records, and tabulated. 

(1) Number of persons employed during the day by FMA, and in m:1jor 
commercial and industrial buildings. This is a measure of lhe 
need for fire protection to calculate the adequacy of the existing 
system. ThiE is currently being tabulated from the Contacts 
Influential Directory and assigned to Fl\,IA, 

(m) Availability of water supply. Location of fire hydrant and GP.M 
fire flow capability. Being obtained from Engineering Departmenl 
and plotted on Fl\,IA maps. 

3. Establishment of goals and objectives-

The above. basic data will be used to identify in a general way the ldnds of 
problems which now exist and which are likely to exist with projected growth. 
In this way the ffre situation can be defined •. 

. With the advice of the Advisory Committee a r.eport will be prepared by the 
Technical Committee listing the kinds of problems which have become 
apparent~ This report will also contain alternative objectives which can 
be followed with recommendations. The Technical Committee will then 
forward its recommendations on goals and objectives to Council, which 
will be asked to formally adopt them. 

To discuss goals, purely hypothetically, examination of the data mi.ght show 
that the present number of fires and the property losses, injuries and 
fatalities, ·when measured against our present Fire Department expendiim·es, 
are consistent with the degree of risk which we are prepared to accept. 

If this wore so, alternative goals might be: 

i. Malntennnce of the present level of service at minimum cost, or 
ii. Maintenance of the present level of service at reduced cost, or 

iii. Reduction of risks with no increase Jn per capita costs 
(excluding inflation). 

If on tho other hand dntu showed thnt property losses wore inordlnntoly high 
our goal could be "reduced property loss duo to fire", 

If costs so<)m vory high in rolntlon to oxistinl{ nnd proJoctml firo dnnp;er::i 
"roduced per cnpltn J'ire protection costs" could ho u gonl, 

If nftor (JXUJninlnp; tho dntn it WOl'O folt thnt tho publk i'iO(!LOI' Is l.>0111'1111~ iill 

unronsonnbly hlp;h shure of tho flro protoctlon them II gonl um1ld I.le "c:onLrol 
of publlc costs 1-hrough ost:iblhihing c1ptlmum bulnnoo l>0Lwo0n p11bllc nnd 
pl'ivnto flro p.rotoc,Uon rosponsibllltl,1s 11 , ('J'hif.l go11l coL1lcl loud to nn uxnm­
inntlon of Urn p1HH-1lhilit,v of st:rlctc1.· bttildlni~ codo onforcrnnents, rnoro 
sprinkler requh..·ornontfl, otc. ), 
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4. 

As distinct from goals, which arc fundamental and non specific, 
objectives should be specific and describe a level of service, if possible 
in a measurable way. Examples of possible objectives could be: 

* Reduction of injury rate to a predetermined percentage 
by 1983. 

* 
* 

Installation of smoke detectors in all residences by 1983. 
Provision of a certain predetermined fire flow capacity to 
all commercial, institutional and industrial properties. 

There can, of course, be several objectives (and goals) and they can be 
listed in order of priority. 

It should be emphasized that at this point we are providing just examples 
of goals and objectives in order to show how important is this step in the 
process. No decisions should be made on goals or objectives m1til the 
main problem has been identified and the fire situation defined following 
analysis of the basic data. 

Selection of Criteria to Analyse Alternative Concepts-

After the goals and objectives have been adopted by Council the next step 
is to establish criteria which will be used in the selection of the best 
fire protection system from among alternatives. 

"There is more than one way of skinning a cat." There is more than one 
way of improving the fire situation. Hypothetical examples of alternative 
system concepts could be: 

i. Concentrating on fire suppression and. relying largely on 
the construction of further fire halls and the minimization 
of response times. 

ii. Greater emphasis on fire prevention by increasing inspection 
staff and concentrating on more rigid enforcement of existing 
fire prevention codes. 

iii. A concentration on raising existing fire code requirements, 
with greater enforcement. This, by requiring built-in 
protection systems, sprinklers, alarms, etc., would have 
the effect of increasing the costs to the owners of buildings 
while at the same time reducing fire suppression requirements. 

It is at this point that we are suggesting that the scope of tho study 
be enlarged beyond consideration of only response times and the 
location of future fire h:tlls, This is the comprehensivo approach 
in the "Urban Guide". It is worth noting that Mr. Dumnla, tho 
Vancouver Annlyst recommended that we include fire prevention 
and n grontor degree of code enforcement in our study. 

In orclor to oxnmino nltornntlvo system concepts selection crltolin must be 
clooldod upon, Crltorlu nro seloctod which w111 lend townrcl tho nttninrnont 
of tho objoctlvos which wlll have boon decided upon. 

130 

'!'ho orltorin full into the ontegorios cost, benoJlt, logislatlvo, n.ffcict.ocl f{rm1ps nnd 
11 othor11 • Ifooh ob.1octtvo decided upon should hnvo nt least one crltorlon 
nppllcablo to it. Cl.'itorin mny be woightod in orclor of importnnco, 

' I', I·~ .:i I ' ' ·'1 ,.,, 1·' 
. "I ,:,, ~•,,li/,1., 

. ·-. ·., 't I ,t.,;fl ' I' •I,•·• 1~.l(t• ~/,m 
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5. 

6. 

A cost criterion could be for example "not to exceed $10,000,000". 
A benefit criterion could be "maximum reduction of fire losses". 
A legislative critct1on could be (for code amendments) "Maximum 
number of major risks affected". 
An affected group criterion could be (public reaction resulting in) 
"Minimum complaints". 

ThC' critet1a will be selected by the Technical Committee using the acl\'ice 
0f the Adyjsory Committee and then will be sent to Council for approv[;l. 

Definition of Alternative System Concepts-

The purpose of this step is to describe in some detail alternative system 
concepts which meet the fire situation, the goals and the objectives pre­
viously determined. These would include the present system and one or 
more alternative systems. A brief desct1ption of three examples of 
systems is shovm above under the section entitled "4. Selection of 
Criteria to Analyse Alternative Concepts". 

The kinds of things which could be included in the description of.alternative 
concepts could b.e: 

* 

* 
.. * 
* 
* 

Fire suppression strategy and tactics - minimum response 
times to fires. 
Fire prevention programs and methods - the number and 
types of inspections for each occupancy (land use) categ-ory •.. · 
The use ofwell proven fire suppression or prevention technology . 
Mutual aid policies. 
Use of fire and building codes. 

.The alternative system concepts, which will be later analysed in great . 
detail, _ate at this point submitted by the Technical Committee to the. Councff 
for approval. 

Definition of System Functions and Resources-

The purpose of this step is to define the fire protection system and resources 
of each of the alternative system concepts which has at this point been defined 
and approved. 

The "Urban Guide" provides a detailed step by step description of this process,· 
In brief' summary form taldng each system concept separately the basic 
functions and sub-functions (what has to be done) and the basic resources 
(how much it takes to do what needs to ho done), aro defined. 

Taking each selected objective separately the primary funcitions (sup1)rossion, 
provonllon, nnd support) arc shown nnd tho various sub-functi<Jns, u, g. fire­
fighiing·, code enforcement., trainJng, otc., uro shown undor tho primnry 
functions in tho form of u "Funcitional Troe", Tho sub-functions nre further 
broken clown ns necessary until tho rosourco fuctors required for omd1 sub­
function cnn bu iclontiflcd und cornputcd. Thoso rc1,mn·ct1 fnctot·s nro Porsnn 
Ilours, Firo Flow (GJ.lM) nnd Rosponso Tlmo (Mlnutos), 

'l'ho .functlonnl troo for ouch objoetlvo lH u1-1od to prepare II compo:~llo f111wtln11nl 
tree for tho whole system eoncopt undor conflJdo1·nt.lnn, 'l'ho r0Ht1lt of this ls 
t:hnt. for ouch syst.<.1m ccmoopt tho porson hmn·F.1, n ro flow and ros1wmw tlmo 
roquiromo11tf1 nrc known. 

'.l'hon,ror onch systorn concopt II rosoureo 1mnly~il::; i.s porfornH11.l, This lden­
tlfios tho wutor ·1·osotn'cos nvuilnblo and f.ho oxtont to whloh t.hoy HCH}ornnwdnt.o 
or fnll short of provldln1.~ tho GPM flre flow 11nodnd, '.l'ho oxtont lo which tlw 
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present fire station locations accommodate the required response times or 
fall short of requirements is calculated. The extent to which the apparatus 
and equipment resources moet or fall short of response time and fire flow 
requirements is calculated. A similar analysis is undertaken to determine 
the extent to which personnel meet or fall short of the needs for each 
system concept. 

The end result is a comparative tabulation of the personnel, apparatus and 
facility requirements for each of the system concepts under consideration. 
This data will be used in the nerd step, the analysis of the system concepts. 

7. Analysis of System Concepts-

Each system concept is subjected to: 

* A cost and revenue analysis 
* A benefit analysis 
,t A legislative analysis 
* Analysis of reaction of affected groups. 
* Other analyses as required. 

The criteria previously used, with their predetermined weightings, are 
applied. 

In the cost and revenue analysis the costs are broken down into characteristic 
criteria determined in step No. 4. "Selection of Criteria". All costs of 
developing and operating each system over the planning period are included, 
both public .and private •. On the revenue.side the sources, kind and amounts 
of funding which are available for each system throughout the planning 
period, are determined. 

Similarly, previously determined criteria are applied to perform a benefit 
analysis, a legislative analysis, and an affected group analysis. 

An "uncertainty" analysis is undertaken by assigning values to technological, 
environmental, operational and implementational factors. 

Priorities are then assigned to rate the importance of the different analyses 
undertaken. The relative importance (weighting) of the cost, benefit, 
affected group and legislative criteria have previously been determined under 
step No. 4 "Selection of Criteria". The relative importance of.the uncer­
tainty still would hnve to be determined at. this stage. 

Lastly, the results of all the above analyses are tabulated showing, for each 
system the criteria or analyses factors (o. g. capital cost), the weighting or 
relative importance of each criterion and tho selcclion measurements (c. g. 
not to exceed $1 O million). 

8. .Q2mearing Concepts nnd Selecting tho Bost S,ystcm Concept-

Tho purpose of this step is to C()mpuro the altornutivo system concepts, nncl 
to sol.oat tho bo1:1t nltornutivo. Ench system is runl<ed with respect to ouch 
criterion and tho rankf.ng number is then multiplied by tho provlomily dotor­
minod woight.lng of tho rolovunt critorlon. AggroguUon of tho procillcJts 
ostnblishos tlw rnnking, with tho highest number indicating tho "bast" system. 

A roport: would at thls stage !Jo propnrocl by tho 'J'cohnicnJ Committoo fo1• 
Councll, 
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9. Preparation of Master Plan-

The "Urban Guido'' prnvides a list of sugg;r!slcd chapter hcading;s for a two 
vol_ume Master Plan. Much of the plan w:> uld consist or 11 clesc rip! i "f! 

.,vPfc_sentation of material, analyses, results, etc. obtained during the lllld(!l"­

takrng of all the previous steps listed above. In summary, thL' Master Pinn 
would contain in the rirst volume: 

* 

The fire protection goals and objectives of the: Community 
A time phased description, both in toxt and tabular fol'm, 
of the program formulated to achieve the goals and objective;-; 
through implementation of the selected fire proh:ction system, 
and the funding required to support the pl :m. 
Assignment of authority and responsibility and descrii>tion of 
procedures for carrying out and updating the pl an, 
A synopsis of special projects and programs within the plan. 

Tho second volume would contain the reference data for tho Master Plan. 
This data would be continuously updated dm;ng the coming years to 
modify the plan as necessary. 

THE USE OF COMPUTER MODELS 

In connection with the element of the study which will deal v.1th the location of l'i re 
halls, descriptions of several computer models dealing primarily with response 
times wore obtained from- the Rand Corporation. Following are the models !-wing 
considered: 

1. Square Root Model to Measure Average Travel Distances-

This des~ribes and compares response distances in different areas. It can 
be used to establish the sites required to achieve a c_ertafo respon>'c distaneo 
standard. The effoct of adding or subtracting units on response clistancos 
can be determined. Units (fire hall locations) can be assigned to diffcre11t · 
areas to achieve a desired level of average response distance. 

This model is useful for obtaining rough estimates of general areas where 
11re halls are needed to meet predetermined rosponse distance standards. 

2. Travel Time Analvsis Model-

a. 

This model is really like an extension of tho previous one. Foi·mulnc• t'n:iblc 
one to obtain average travel times if one knows average distnncos and ha:, 
c.letorminecl n constant for influencing factors (congest.ion, etc. ). This model 
would appear useful as u follow up on the previous model to nrrivc nL uvc•rnl);(' 
travol times for cllf/'orcnt nrons. 

Patnmotric Allocntlon Model-

This model cnn ho used to compare nvorngc travel Utnoi:l rmd world.rmrls 
among- rop;lons of n city to Hoo whothor or rwt tho cm·txmt distt'Jbutlon Pl' J'i 1·0 
compnnios is satisrnctory, If lmbnlanoos are l'mtncl U1t1 modol cun IJL• m;ud to 
clctorml.no how to ronllocnto tho oxlsllng unltr:1 nr. ·J11p; tho rogl.nns tu p1·nvld11 
more balnncocl firo protcotlon. If proposnls l'oi.· uddl.tl.nnal firo co111p:1nioA 
or for fowor fire c.:i'Jmprrnios a1·0 boing eo1rnldoro<.1, tho rnorlol enn lw 111wcl lo 

cl<)tormlnc tho roglons Lhnt should p;aln ot· loso Llw eornpnnlos, 

Tho pur11mot.do model ls LJsocl 1~OIw 1·1.il ly fo 1· rough nppl i.caiJrnHi 1•ntho r thnn 
Apooiflc sitc:1 nlloontlon:-;. 

__ _.....,,...__ .......... ._, ,,..,,.,.,.u .. • ... ~"~' ••·•••t• ••••" ,o-.,,.._,,.,, . .,,-, ,.,,,...,~,, ••"•'• , ... -..,,~_ .. ..,., ... hf••••~•••••~•••• ''°''' '' 
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4. Firehouse Site Evaluution or Siting Model-

This is a somewhat more sophisticated model than the previous three. It is 
used to compare various altornative arrangements of fire companies, using 
a variety of travel time and workload characteristics which have been defined 
as the relative criteria. 

Mr. Dumala, Vancouver Fire Department analyst, suggested that we use Rand 
Computer models to supplement the basic work which would be undertaken along the 
li:qes of the "Urban Guide" methodology. He advised that we first experiment ,vith 
the travel time and distance models and then the parametric. At this point we 
could determine whether the parametric model would suffice for our needs or 
wl}ether we would find it advantageous to proceed to the rather more sophisticated 
Firehouse Site Evaluation or Siting Model. 

U~e of these models will it is expected require the outside services of a commercial 
data processing firm for programming and comP.uter use. 

Tlµs part of the report concludes the consolidated description of a very broad and 
comprehensive scope for the study, along the lines described in considerably more 
detail in the "Urban Guide" and supplemented with the models referred to. An 
earJy commitment is required if we are to take this approach, .since obviously the 
number of man hours spent will be considerably greater than if we confine ourselves 
to a study of future fire hall sites. . . 

ESTABLISHMENT OF TECHNICAL (WORKING) COMMITTEE 

· · The Urban Guide and other sources, including Mr. Dumala, stress the need to 
establish a Technical Committee at an early stage in the study process. 

The following membership is proposed: 

Director - Fire Services 
Director of Planning 
Municipal Treasurer 
Municipal Engineer 
Chief Building Inspector 
Municipal Manager 
Planner II 

Mr. T. Nairn (Co-Chairman) 
Mr. A. L. Parr (Co-Chairman) 
Mr. B. McCafferty 
Mr. E. Olson 
Mr. M. Jones 
Mr. M. J. Shelley (Ex-Officio) 
Mr. C. R. Lowther 

Staff from the above nnd from any other department will be asked to attend the 
Committee as required. Representation from the .Insurers' Advisory Orgnnizntion 
will also be requested from time to time. 

Tho Technical Committee will bo roRponsiblo fot• data collection, data analysis, 
ostnblishment of goals and objectives, selection of criteria for ranking nltornntivo 
system concepts, formulation of alternative system concepts, system concept 
fot1mulat1on, and plan propnrntion. There mmit bo u commitment thnt this work 
will bo undertaken on a prlorlty bnsis by tho dopnrt:montul stnff of tho commlttoo 
mo,nbors. 

Onco tho Advisory Corn mHtc.,o hus boon sot up lho 'fcchnicnl Committoo will consult 
it qn mnjor policy cloclsJons such us tho so cloHc rlbod. 'J.'ho Tochnicnl Committco 
wlll however bo ontiroly sopnrnto in Hs funotlcm nml in its roi:,ponsibll f.tfos, from 
tho Advisory CommltttJo. 

Lm1Uy, tho C. r. P. CommHtoo will bo brot11!;ht Into tho pidm:o only who11 tho study 
nncl/or mnstor plnn donwnds dool~ilons on spod.fl() enpital oxpomllturos bcif.ng proposocl, 
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and reports for the Technical Committee. He will request information and cl:1t:i rron 
the other committee membtn-s who will, through the t:laff of tlwir depannwnls, 
supply such requested ctata for the purposes of the study. 

The T~'clmicnl Committee \\•ill report to Council, through tlw .'.\lanage1·, :t1 :d 1 

m:1.i~'l' ,.:(,1~es of !ht' r0port. 

E,,TABUf.lL\IENT OF ADVISORY COl\Il\'IITTEE 

'.t is proposed that in ucldition to a Tuchnical (Working;) Committ(•<' un Ad\'i.-;.:ury 
Committee be establishert. This Committee will assist the Technical Committee 
hy advising it on broud policy matters. It will be separate in its function fl'nm tlw 
Tec1mical ConnT.ittee. It will provide advice on: · 

1.. Goals and objectives 
2. C~;iterift for analysi3 of alternative concepts 
3.. Afiernati ve system concepts 
L Selection ·:,f 11 best" system concept. 

Tl,c ndyice referred to above would. follow presentation of spcc.:ific 1·ticon'nwnrlaLi.1in~ 
made on the above hy the .Technical Committee. The TechnicnlCommHlt\~~ will 
r-eport' t'1 Council. · ' · 

lt is su~gested that. the. Advisory Committee be ·made up by extendinf! i11 vi.tminn.--' 
to representatives from; · · · 

I . · The Cha111ber of Commerce (Industrial Reµrnsentati vc~ 
2. U. D.I. / HUDAC 
3. Provincial Fire Marshall's Office 
4. Insurers' Advisory Organization of Canada 
5; Real Estate Board 
6. Firefightcr's Union - Local 023 
7. B. C. PAt1·oleurn Association 

1. Assistant to Information Clerk-

Above has been listed the data which we would like to obtain in orclo1· to 
"Dcfi.ne the Pirc Situation". In order to complettJ this stage und to move inlo 
fllrther stages of the study a part time assistant to the pro~cnl Infornrntion 
Clerk is req11i reel to work three clays p1;,r week fot• a period of six mont.hs. 

Tho Planning Department 197.8 Annual Bndgot called for tho omploymont or a 
Clerk 2 for one ,voar Ht 11 salary of $851/month (lD77 rntoB), EIAht ni.inl-hr- of 
this employmont wns ullocatod io 1978 at a cost of $G(M8, Howcvol', a µ;nod 
proportl.011 of tho dntn nocunrnltit:lon has b,!en eomplotccl c.lln•inA the st1:mnu r Ii.) 

::ltutlents and other part tlmo help, Aud 1-10, wo aro now roqllcsllng- onlv II pn t'I. 

tlmo stuclont ai lhe Plannlnp; Assistant 1I luvol, In pay p;l'ndo 17, fo1• sL-< 111011!!1,; 

nt a cluys por wook, This would cost $4,Hm. ~lO nt 1078 rat0;; nr $1.•J•l'l 'rnnnth. 

/\pproprlnto ncljttstmonts will ho rnadn i.n tho 1.078 roonst l.>t1dg()t t:o roflcel 
tho s tnff roductlon lndlcntod ubovo. 

rrhls pnrt t.lmo assfi,tnnt. to tho Jnl'nrmation Clol'k will: 

1, Acm,nrnlnto cfatn from man11nl J'C!nurd1, nnd tnhulnto lt on ot11' 
rocorcllng· f'ot'ml'l ln nrrlor to rnak1i II Hultubl.o for koyprnwhlnp;. 

··--·--~···'-··~,,,. 
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ii. Undertake 1,ome liason withthe Fire Department, Building 
Department, B. C. Assessment Authority and the Fire Pro­
tection Sm.--vey Services in connection with the obtaining of 
the source data. 

iii. Undertake liason with the Municipal Data Processing Division 
in connection with arranging for programming of data. 

iv. Undertake some drafting work in order to provide visual 
display of data as required. 

Use of Commercial Computer-

This report has described the proposed use of some of the Rand Corpor­
ation computer models as an aid in determining the best location of future 
fire hall sites. 

This has been discussed with the data processing division. The programs 
could not be handled by our present computer systems and we have been 
advised to make allowance for having work undertaken by an outside source. 

The Planning Department budget included an estimate of $10,000, $5,000 of. 
which was allocated to 1978. However, it has since become evident that we 
will not in 1978 be at U1e stage of the study where we will require these 
computer models; accordingly, the whole $10,000 allocation is n~w assigned 
to 1979. 

RECOMMENDATIONS 

It is recom1nended: 

1. THAT a Technical (Working) Committee be established as described 
in this report Co-chaired by the Director - Fire.Services and the 
Director of Planning. . . 

2. THAT an Advisory Committee be established to advise the Technical 
Committee and to function as described in this report. 

3. THAT the general methodology as described in the Urban Guide and 
summarized in this_ report be followed. 

4. THAT authority be given to expend the 1978 funds. as described in the 
"Budget Requirements" section of this report. (Council will huvo un 
opportunity to nttthorize 1979 expenditures in the 1979 Provisional.) 

......... ) 

.-.~y/4h 
,,/ -_,.,~~ 

' 7 ·-----T. Nnirn, :Plrocto1· - Fl re Services 
/' 

__ ,·....,_ ~~'rfl;.;;...::;..Jo~--
B, McCnfferty, Municip}iJ 'I.'ronsurcr 

f' E, Olson~­

CRL/hf 

-~ vnl Englnoor V 

w, 
M, ,Jonos, 
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