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‘[:Fire station locations
4.-don’t have to be selected
i[-on the basis of

uesswork or political
pressure. This method
quantifies all the factors
‘that go into siting
.\dacmlons proving
"where stations are
needed most.

! By Pieter Sybesma
! Fire Coniracis Administrator
; Cliy of Austin, Texas

! A? a fire executive. have you
! #Mfaced a situation in which you
/- know from your professional experi-
4 .enee that it's time to build a new fire
staon to serve a growing arca, but
-~ had difficuity explaining 16 your
‘. board, commisslon or councll the
¥ need and the dming for station con-
, struction? Such was the challenge
L the Auslin {Texas) Fire Department
. laired after a booming cconomy and
- rapld growth in the 1980s.
? The firat step townrd de
' when to bulld a fire station is ident!-
fylng future sites by constructing
-+ service aoea grids, In Texas, historl-
i cally the service arca boundaries of
- 4 fire station have been measured
a8 the crow flles” from a fire station
. gite.
: The Texas State Board of Insur-
; ance, the agency formerly charged
; with evaluating (he effectiveness of
' Texas fire departments, used this
" approach es rocently as 1991 when
'l established that the criteria for
+ service area of a fire station were “1,
;‘ Distance: Every structure should
- have a station within 1% miles as
- the crow fifes; 2. Response Time: a.
' Maximum three minuies Lo com-
. mercial, industrial and heavy resi-
| dentlal (apartment complexes)
. areas; b. Maximum fhe minutes to
" single family residential areas.”
. The Tesulting service area of a fire
. slation, using this method, Is a cir-
cie with a response area of ahout
- seven square miles within a 1.5-mile
' radius of the fre atation.

1An equation
for station location

Northwest
flve zone

Diamonds, not circles

The problem with Lhis approach is
that fire engines and trucks must
usc the existing roadway nelwork
and can't rcach an emergency scene
~ag the crow flics.” Then Anstin Fire
Chief Bill Roberts decided that map-
ping the 1.5-mile distance on the
roadway grid would be a more accu-
rate method of calculating the
response areas to determine the
futurc location of fire stations. The
resulting scrvice area, using Chief
Roberts’ approach, 1s a dlamond
rather than a cirele. (Sce Figure L.
page 56.}

To help planners decide where new
fire stations should be built, the city
of Austin is divided inlo scven
zones, based on natural and
artificial features.

The approach developed by Chiefl
Roberts was affirmed by the work of
Richard C. Larson and Keith A.
Stevenscn of the Massachnsetts
Institute of Technology In their
study of firc response arcas. The mT
study was supported in part by the
National Science Foundalion at the
MiT Operatdona Research Center and
by the U. 8. Department of Housing
and Urban Development at the New
York City Rand [nstitute.
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The approach described by Lar- Natural boundaries
son and Stevensnn provides a mini- When Joeating a fire station site, it's
nmarmn average response (huce by selrlom possilile ta have the (deal sit-
mobile emergeney unis respouding  uation, Natural and artilelal barrers
from fxed locations where snpport often challenge the planper seleeting
is provided by neighboring units the fire wtatlon s, Reasonuble stting
when thie primary unit is nnavail- adfustments must e miade so thal
uble for dispatel. N0 area is (oo far oulside (he appro-
This approach works best {n areas privle Umvel response distais of the
thirt are relatively at, with perpen- tfire sladion. Likewise, the planner
dicular srreets and few, Wany, artili- sl ke +01e 10 minimbee o avoid
clal or natural barricrs.
The distance from the
center of the dizmond 10

genlogicatly classilicd as prodries
and areas west of the fanlr as
plateaus. Tre pradrie areas are i
) have erecks and streams run-
ning (hrongh then, bod rthe platean
arens e hlly and o
These natnrad barriers make il
neeessry (o establish ynigque grid
algmments within distined areas. tn
reviewing the topogmphy of Austin's
extraterriterial jorsdiciion, allowing
for bouhy nalursy|

cind harriers.

fire: Zones were erealed, A

the ouler corners is the Figure 1 — Fire station service area, thrcsusnuie  response
response distanee and 1.5-mile response distance dinmond grid templote
correlates 1o the respons: Miles wirs prepared on elear
Hme seleetsd by the come- 4 - acclace, superimposed on
munity. The unit respomd- H p» of el of the six
ing frenn Whe station in ihe . andd anchared 1o al
cenler of the diiomond 35 =} et one existing lire sta-
ahouid be able 10 reach | tion's service arci, An
any loeanion in rhe dia- - i | exaaeple of 1he resulijng
maond wirhin thal N A e LI e for one e
respons: Lhme., | is chepicted on pagte 80,
Under vily ordinance, i
the Austin Fire Depare-
ment has an anninl aver- - i / ciler el
age response e goal of 7 —fom & f_______. [nbeled as o deal Joea-
3.0 minuaies from receipt . tivn for a fire stolion,
of the eall to the thne e " -, . Whenever 305% or e of
frsl fire appanuus andves (§ - .o B I pRPDUN Y. o serviee arva ez oot he
al the seene of 1he emer- _ .- orannndelpakity’s oty -
peney, Thirty seconds . its or eximil ervitorial jurks:
“reromble 1ime” {s alladterd 1 T Rt diction. oo lre station s
1o allow pessonned 1o renet . i | N e for that e,
10 1he eall. can the appro- i ¥ \ Servies to the remaining
privle gear and star the 05~ —'ﬁ""‘“!_“‘l X1 aren of 1he dimnond will
appariaens. - ! I b ! ez provided by uljaeent
The travel speed s o . N I/ PN . ! fire stat .
asswmed Lo averaye 30 i) | f I : All v vnds who Bive
mph becanse of the need 1 1.5 .2 2.5 5 4 willHn Austins elly limils
tn drive pradenttly ancd 10 Miles are tased and receive
slow or stop at controfled complets five and police
Infersections. Theretore. the ldeal father o measiing o response Residents ol Auslin's
service area for an Austin fire sta- district “as the eroro fHes,” a chele I ] sdicton area,
tion s the delined geographic area with the statéon as ther conter and hoveanar, receive re protection from

{hat the fire appacains lovided ther destrod response distance ns
1hait sttion ean cover in tiree mine iFur ractives, e Ausiin Fire
s, abonl 1.5 miles, Departmeni uses o diconond-
ILaeh side of the dingond-shaped sheeped griel Based on existing
idenl respanse area mMcasures rociefaeetys aneed eenideal response
2. 1213 miles, resulting i an arca of dlistance of 1.5 miles, s inokes

4.5 souare miles., (Qbvionasly, il your iher aoreer sraflor caned (remel fines
commnunity has different response more realisiie, Kmergoney respored-
Ve eriteria, (e siae of Uk diiinond ers can reneh angg part of twe

will vary,) The 4.5-sqoare-mile cliomoned {1 .5 mntics or less.
responsge nren of the dinmond shape

s less Ehan two-hieds the Size of overlap of serviee area From s adji-
the 7.06G5-square-mile circular “ag vend fire stallon's service areit. Andin

the erow Hes” response aren th vertain areas, thae planner st
wses a0 L5 e racios, tlelete i petentind sladion site heeause

Develngaingg o grd template of fire 5 service aren ean'l or wanl ever e
stadion dizmoud servlee nreas, seafed deselnped, or adjust the grid syslem
In o map of the entire service aren, to fit the terrain.

allows the planner (o identify Miture "oy instance. Ansin is blessed
stadion loentions, Althouggh e orc with n variety of natir! Katn
several (ire stadion locidion compuoder  bot (this abongbiee enn eresite ehial-
progriums an (he morket. using a grd lenges in the proviston of emerseney
templaie on o map can he almost as aervices, The weslern part ol the ety
avenrale. fur less expensive and is divided by 1he alcones Fanle.
graphically Hluminaling, with wreas to the cast of Lthe fault
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1 volunleer depa 15, These
lll'il ctenenl
tracted by tha
rusponder serviees widinn an
annexed. uptl the city builds its
W ST ONS.

Chiel Taoluy
W BAEY or mere ol The
i Austhirs extrofy
tiom, then
ate. il ess d
is e Anslin's extrilecritorial juris-
diction. hutlding, A statjon would i
be Nseally justifieg,

Same of the “idenl lncations”
Pliseed st lons In the wikhilhe of
1ees or fichls on today™s
as the arcas devetop and Inlrastrue-
s, pravided, the station loes-
tions ety by aedjested o pleee the
sumions on sireets whieh wil allow
the respanse arci 1o reisonably v
resent the disnnond shape after
ceveloprment Tes aeenmved.,

L towever, The stations should oo




Ie sited more than a quarter -mile
from their original locattons. o the
dimond shape will beghin 1o shifi.

For example, in areas 1o the west
of Anstin, thwe planned e siation
loeations are further aparl than
three rawdway miles, beeanse of
winding sireets incthe hilly terrain,

Adldinomally, in the weslern areas
Bnlagically anrd environmentally
sensltive slies
will bhe or are
being =et aside
sa that an devel-
aprrent will
orcur. As these
siLes are assei-
bled into larger
cantigunons
blocks of land. it
will he weees-
sary to adjust
the lacations al’
somne of the pro-
pesed fire sta-
1lon sites aml Lo
eliminale others
cnliredy.

Only a  few
such slies in the
west aned north:
west fire zoncs
have Leen
adjusted. since
the final conlig-
tiention of the
biclogical and
cnvironmental
habital Land
holdings  has
not  yet hern
completed. One
hunilred twen-
tv-live Jfuture
lire stadon siles
were identified
fur the five-milc

of wrained personncet. (he diversify
and mimlrer of cquipment. and the
alilily lo enforee a building or e
catle are just as inporiant. response
time Is The erlierion wost peaple
Inok at for comparative pUYPOses,
Fire pretection is provided s o
iasie service of the Ciy of Austin to
strens inside 1The covporite lisndts, As
arens are anmexeil, nften the gues-

extraterrilorial
Juriscliction of Auslin as of Jan. 1,
190,

Somae factors to consider
Wil the competition for public dol-
tars becoming more intenae and eli-
zens expeciing hiith levels of serviee
throughout the commuidly, the
challenge 1o the fire chiel or fire
planner is kinowing sl i arei
kas the right combinatian ol rdevel-
opment factars 1a require funding of
a new fire statlon. Texas law
requlres that the lire protection ser-
vice provided 1o newly annexed
arcsts st not be less than Uw area
received prior (o annexatlon and
wnnst e corparnile to sinnilarly sio-
ated parcels iz other pans of the cify
{emphasis adderd).

Traditionaily., the factor compared
for a pre-anuexation scrviee level
and a post-anexation seoviee level
is responsc time. While the number
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This map showes the Wes) Pire Zone
established g fire departnen
pleenioers o decide wlwre new
sietfiems shonlild b tocatod, wsiig
this dinmond shaped pricd systen
The yellow arcas are ther eityy's
Jurtsciction: ihe hlne and purple
reas are the cify's estraterrirtoring
Jurlscicrions, Orange areas are
nther cities” juriseictions, Red dols
aeprosent exisiing stefions aned
adviter tlous are planmed sfations.
Whiler o niewe steation shondd ideally
he tacated it the center of s
srjeeareet. reetiral fecenires enel Tenel
availatiling sonwetimes meole it
ROCUSSATI) Lo Pt a siation
sorngwhere elye.

it of constmicling o fire station Lo
serve The newly aunexed arca is
raised by the residents. With land
vosts for a fire sincton slte mnging
from S300.000 10 31,5 milllon. con-

‘t "“ 3 ﬁ_\-_._aij__‘_.._o_'_:.

siruction ecosts [rom $700.000 1o

S900.000, fire engine costs of |

SI75.000, ard anoual operalional

costs of $500.000, 1 new live station '
is expensive arul o oskmilicant long- -

lerm serviee eammilinent.

The liming for 1the eonsiretion

and apertinon of a neaw e stakion is
basetl on o demand thyeshokd (hiv
s nfluenced by many factors,
ineluding:

o disiane from

lions:

o poerecnl ol the
i developed:
n lir
in the arei

o elaytime pop-
ulatlon  {com:
mereinl anel
industrial
areas):

population {resi-
dential srcos):

g square [not-
agee ol inelustriat
and conunereial
slrueiures;

a value of e
pProvenwins:

g conllgration
potendial:

o tite sinee the
e Was o ane-
nexed:

a ¢xXposures
[staeclt ax hie-
ardous materi-
als,  chemical
st leeiueing
HEN £0Im-
hustibles);

o fire Mow de-
miandd;

o cltizen
el
r other political pressnires:

B topagraphyi

o alarms responded 1o by ihe near-
cal fire statfon:

A autonnt ol tine e neares siation
s ous ol serviee beeanse of o run
ontsich 1 terrtory or serviee area;

a valime and type ol teaffie on the
roqds:

a and the wikilnd//arban intertovce
clurnwlerislies of the service area.

I another community, e faclors
afteeting the level of demand might
e different and should he deter-
ined by (he five chibef.

Chitel Roberts ankedd the follow-
iy factors in order of imporianee:
1) Distance (rom existing stafions:
1680
2) Pereontage of 1he aveax that is
developed: 1G%%

3) Fire frequicney hn uncovered ancat
15%
4) Nighttime population (residentinl

de-

existing  sla- .

requerwy

s nightlime



e

favasy: 1ot

10 Sqrare Tootage of Industrial and
mnmereial strictures: 1%

1 @Value of itaprovements: 10%

A Baylime population jeommereial
and frdusirind areas): 8%

§ Conllagration potenticl: Ht

9 Tinue: since 1he aren was annesed:
b

A0 Wildland furbie interface: 5%
SThe remaining factors were con-
skdered] to e ol secondary ar mind-
ml importance, anid tins were 1l
weigtidanl,

dpples to apples
B dermonsirate (hat newly devel-
apeed arens ol the communily are
conmparble o avens (hal emrently
reevdve slatukard fre profection
TEEPONAC thine serviee, one must
know 1lie charaeteristics ol the
existing service arens. The [irst
reyuirement is 1o determine what
the deeision analysis values are for
the servive arens of existing fire sta-
s, Of the 10 previously nen-
toaeed facturs, three ace not applon-
Ule 1o the service area of s existing
e staton: distance from existing
“slons, fre (requeney i ancovered
arca, aned tine sincee The aren was
sl

The remaining seven factors are
perlinent (o determining a decision

Tue Tor-VALUE
Rescue Dummy

iltnf™ dlunmties have heen stand-
Bin;.; up 1 the rigers of rescue
Irtining in over SO0 pelice and fire
aaeneies all ever the 1S, stnce 1973,
Aued ONLY Bitimf™ cntinries It vou
adjust thelr weight from 1634 1o
£234 for ane low price, under $500.
Tl :hlmlnu'-.--minp-. Tor tough szl

16711 Venice B = Los Angeles, CA 9003-4

1310) 836-8833 « FAX (310) 836-8843

Foe e 10tz cireln 457

I

analysis value Inr (he senvlee weis
ol exisilog re statons, but the per-
cendnge value for the cambined
seven [aclors no fenger equals
1000, Aceordingly, he pereentage:
vilhues were wljnsted lo aceonnt (sr
the remiovial of the three non-pertl-
neal etors.

The following values resale from
this adjustment: pereendage of 1he
arva thal s developed: 25 daytime
papilation (eommerelal aod indas-
trial areas): 12,5%: nightiime popu-
Iadjon (resldentind arens); 15.G:3%:
square loolage of indusirial md
conuncreial sirnctures: 15.63%:

vivhie of niprovements: 15.6GI%:

conlbagratime potenting 7.8 1% and

willlzaancd-urban interfee: 7.8 1%,
After  idenlifving 1he  issues

involved b deciding when (o buikl o
fire statton, data gailhering can
begin, To make adequate compar-
isons, daln froem each Getor is con-
vered 1o a ity fanction mumerie
seale ol 0.0-1.0, A briel discussion
af cach data [etor (ollows,

Percentage of nrea developed

Aerial photographs were 1aken in
March 1942, (he service aren of
vach slation was eteltined on (he
phetographs, and i estimaie of Hhwe
amaum of fully developed Tangd aren
was made, This dala changes with

rrw construetion sn demelition, sa
development within ciach live stalion
suerviee areh nst be reviewrd cach
lime an anabvsis is conadoactedl. The
wliliby valve for cich Tire seation ser-
Ve i1 wiss converted (ram the
pereenlage of the arca diveloped,
L, 45 development equaled In o
b5 wility vahie,

Daytime population

Obvinusly. fires usoally eceonr where
people are. and during the day,
sl adults work away from their
tennes. llu' Austin Clzimber of
Commer Direciory of Austin
Area Major Bmplovers [Juoly 9‘).3]
wirs nsed (o obin a rowgh estim,
of the rmomiber of working sieladts
thetr locattons, thongh the
lmils 0 this information., bee
nod all vmplovers report their
vinploveient data te the chamber.
The data from 1his pulilication, phes
the enrallment from public schoots
andl the University of Texas, were
combined 10 develep o davtime pop-
uldion Ngure.

The daythne population nility
value for cach fire stalion serviee
arca was cdetermvined hy finding the
radiu of selual davtime popolntion in
the serviee aren (o A daythne popu-
Iating of 55000, & vatue above 1The
highest popukallon level foune., For

17,18 L
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example, i the daytime population
in the service area of Station | is
27618, that ligure divided by
55.000 coquands 0.5.

Nighttinte population
1990 evnsus data was used 1o detes-
minge {he nighlilime population. 1
identifieed the eensus blocks Includ-
ed within each flre statlon’™s service
area, and the city planner used a
consus cosputer progiam o provide
the papulation tolals. breakdown by
age and breakeown by househalds.
The nightilme population ulitity
value Jor each fire stallon service
arca was dewermined by finding the
ralle of actual nighitime populaton
in Lhe service area to a nighitime
population of 25.000. n value ibove
the highest population level found,
Far exmuple, If Stotion | has a
nighttme population i 2,452, 1hat
number divided by 25.000 is 0.098.

Square [ootage of industrial and
commercial structures

Commercinl and Iindusteial con-
struclinn lcehniques sueh as large
open arcas or melal (nuss-support-
ctl roofs can cxposc Arefighters to a
variely of saleiy hazirds when fight-
ing fires. In addiiion, fire load.
processes, cquipment and material
stored in 4 commercial boilding <il-

fer significantly from ihose ina resi-
dential building. A quick responsc
o a commerci:d or inthistrial strue-
wre fire will make o significant dif-
Ferenee fnchow the fire will be fought
and what can be saved of the strue-
rure and its contents.
Consequently, the square lootage
of Industrial and commercial build-

When locating a fire
station site, it's seldom
possible to have the
ideal situation. Natural
and artificial barriers
often challenge the
planner selecting
the site.

ings within the service area of a pro-
posed fire statlon is o faclor in
determining when to'construct a
new fire statlon. Delermining the
amount of square foolage under roofl
was dilfleult, because these cumu-
lauve-ivpe records arc not available
from Lhe city.

Informatine was Hhen sought Mrom

the Travis County Central Apprulb.xl
District. Tax maps for cach service '
arcn were identificd and data-pro-’
cessing prrsonnel produced reports |
giving the square foutage of all |
structures for cach map. | then,
extracted data on all comimercial’
and incustrial buitdings from cach |
miag veport for cach service arca and -
Intaled the square foolage. Similer !
informallon was obtalned from e -
Willimmison Counly  Centeal |
Appraisal  Ristrict. This data.
changes annually and rt:quhcq
updating for cach fitire analysis.
Dala was alse oblalined from publlc i
tax-exempt lictlities, such-as pulbi i
schools. state kindd. universilics. ,
fecderal kand and so on.

Thee wiillty valae for cach fire sta-
Thon service arca was determined by |
finding the ratio of acload square ;
fontage of Industrial and commercial |
structures in the serviee arca loa
value above the highest square |
footnge of indusirinl and commercil |
strieclures level found, For examyple,
If there are 22,218,547 square feol
in the serviee area of Station L Huw [
number divided by 40 million ),
square feet equils 0.56.

Value of improvements
[ identilicd the tax pareel masps
assncindaed wilh cach fire stalion ser-
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vice area ot the “Travis and
Willlaimson county contral appraisal
districts, and oblained compuicr
tahalations of ath property values
assoctated wilh cach service are.
St Bl dloes not burn, anly Hie
improvemant values (structures)
were ronsidmed, This data chang
annnally and requires apedating for
cautt fufure ancdysis.

The wiility value lor cach fire sta-
ticn serviee area was determined by
faxlitag the ratio of actual bnprove-
ment values [ the service area ta
an improvemend value of S70Q mil-
lion. o waliee above the highesi
improvement value level found, For
example, i’ the Statfon 1 scrviee
area has ane Improvement, value of
514 million, that mnnber divided
by $700 million eouials (74,

Conflagration potential

The NFea Fire Protection Handbook,
12th Bditian, says: “lhere s aa uni-
versally aceepied exact definllion of
a conllywmdon. Some list as conlla-
grations all fres canstng more than
a specified amount af loss, irrespec-
tive of the extent of spread or the
mmber of buildlngs involved. The
best practice is lo apply 1he term
only 1o lins extend g over a consbd-
erabie tarea el destroving nanmbers
of buitdings.”

In Austin, Chiel Roberts identificd
huildings that are three stories or
maore in hekght, constrmeted of wood
andl 1 elode proximlity o cach olher
as potenilal conilagrations. Apart-
nwnt bunildings often fall under this
definition. Only if a conflagration
eonddition does ot exist dtea fire sia-
tlon service arca st a review be

While this method of
calculating fire station
utitity factors is
comprehensive, it is
not always applicable,

undertaken for any new constre-
tion which would change the condi-
tion for a future analysis,

M the fire stalion sorviee aceit Tk
a conllngratton potertial, 165 utiMly
value is 100 IF the fire statlon ser-
vive area does not have o conflagra-
tion potential, its uiility valuce is
0.0

wildland /urban interface
Travis Counly and the ceniral Texis
area have smany tdeveioped areas

|
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yoqeplee ayhihali, bt rniily 1I"hml-'im/ﬂnmllm-mdlude woturyahiing etythul Dedgsental iuqu[;kly:'f;'
ervie Arsondnvestigation, | Mhppln[z lRﬁ.‘aFm md Toul Firo Crillque'd[p!.r\ium

with lots of fael Tor fire, such as
brsti, 1] groesses and Trees, This s
w signiflennt lreighiing problens for
urban fire departments. beease
these departmenls are deored
Towarel Nghiing strielure fires and
penerally are equipped with lire
apparatus That musl stay on oo
paved rondway surkies heennse of
s weidhl, el drive and sguin
water at the same Hime, and
depends on a readily avadlable,
Large-volume waber sonree.

Ta fight a wildlind fire, fire
departments use smaller brush
trucks capnble of moving and
squirting s mixlure of water and
foam and waler tankers with
portable water tinks, Iaving n
developed area with hones adjacent
o s inekevelopert wilelizad aren is a
signifisant problem whenever o
wildland [ire develops,

Areas of western Travis Counly
hawve been commpared o the Malibu,
Calif.. arcn which saifered mossive
berates in 1993 s 2 result of veon-
trolabie wildliwl Broshe and gross
Nres burning in canyons and across
rolling hills where numerous hones
hasd Deen bailt oo ridae lioes, The
potentind lor i similar fre in westerm
Travis Connty 1s neknowledded by
the Federal Fmergeney Manoge-
menl Agency,

R e
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T8 Fny - i ihelbuiuting, Qg
wur quick and easy “tkerch made
Strighten it can whh fist the pualy
ot a-burjon!

s dt's Foolpeool - Dieaw everptlving
f il mensugeinents - ien’s ob
teed to cateuluse wseale, ot The Fie
Zatw do 1-for yon!
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Sums c'nf factors and.tﬁeir utility functions

Single- Ulility Unisity Utitity Unllity
Taxable Square family function of function of function function !
improvement  lootage dwelllngs  improvement commercizl  Daytime  Nighitime  of daytimme  of nighttime ¢
Station valugs®  commercial® (sq.{eat) valuos (sq.icet} populalion population population popuiation !
b
1 £514.711 se2 218 1362 0735 0555 27618 | 2452 0502 oo !
2 §205.894 515704 368 0.294 4392 52 G69 12.992 0957 0518
3 $261.747 §8.402 7.496 016 0210 38,149 -13.637 071 4545 |
4 $135.610 52.932 3173 0.193 0.073 4.519 5.826 0.0682 0233 4

5 §64.796 5813 3.295 0092 0.020 9450 9,506 0. 0350
6 $325.632 85713 9.181 0.479 012 9729 16.165 0176 o6t
7 SA5.525 S2.856 4.397 0122 0071 6.378 16,261 0.115 0.746 }
L] 8472.843 £11.403 9.764 0.675 0.285 6.335 18,665 LA RE 0.650 |
9 5148937 $1.n 4.551 0212 0.033 7.250 10,447 01N 0.7 .
10 $305.670 52.304 8.199 0436 0.057 1.33% 1,41 a.024 0.457 !

* In milions

Above: Fire stations located in

different arcas can be cornpared in Figure 2 — Ranking of expected utility !
wn eepual manner through e use of for existing and planned fire stations
utithyy functivns calendated for a
nurnber of relevart factors. The Fire station Utifity 1 - 2 3 A 5 6 T
utitity functions for cach starion Station 21 0.6818 = - - : 3§ -
then are talliced and the stazion Slation 16 06603 (oo et ey
given an overatl aniliny ranking. The Station 2 0.6383 { — : . | o
chart shows flgures _for fire stations Slalion § 06265 | : : : - )
I throught 1. Stalion 30 06047 | - : - )
Station 1 06046 | - : )
Right: Fignere 2 shotes howe el Stilion 3 0.6003 ;i " : } .
existing or planned st fine Slalion 8 05967 ¢ ‘ : ; .
stitions compare o each other and Slalion 18 0.587%
how many mect the thresholed witlig Station 11 0.5834 [ e D
value of 0.3, While 30 fiture fiee Stalion 19 0.5788 ; — .
sredion focetions haue beett Sialion 20 0.5602 : '
ilenitftied, the last 10 stations are Station 23 05557 -
the ouly ones that meet the uriting Stalion 17 0.5534 : - : )
paloe requiremenis ad this rimae. Station 28 05507 ; - = . : : 1 '
Athougit stations 26, 34 ad 37 do Stalion 24 05338 - - . :
not meet the requirements, they are Stalion 25 0.5305 :
belng bl to extend the oty soreice Station 32 D.4923 ;
area in growth directions and/or o Stalion 14 0.4864 )
safigfiy hored issne commitnunts., Sialion 12 0.4629 '
Station 27 0.4607
Tall grasshds interspoersed with Slalion 35 04528
brush in the prairie areas pose Stanon 9 0.4486
another signilicant damger in the’ Slatiun 22 0.4367 s
norithern, castern and southiern Slation 4 04165 .
areas of Travi= Counwy. A quick and Station 10 0.4100 :
massive respunse to wildlaned fres Stztion 7 {0.3965
I8 required for a reasonable conirol Sation 36 0.371< !
tme, In seme fac areas. the wild- Slation 15 0.3538
land/urban Interface may dimmaish Station 33 0.3620
over dime wnd he ellminated. IF (e Station 29 Q.3551 .
lire slation service aren is in a wild- Slation 31 0.3370 !
land Zwrhan Inlerlice area, its utili- - Siation 5 03111 :
ty value is 1.0, If the lire station Slation 26 0.2218 i
serviee area is not in a wild- Slation 37 0.1974 5
Linc /urhan interface arvea, lis veili- Slasion 3.1 0.1255 :
ty value 1= 0.0. . Northwast 6 0.5413 i
Northwost 1 0.5046 :
How it all adds up - Southeast 14 04142 i
The three-miiue/ 1.53-mille response North 2 0.3825 : ,
areas for the 32 existing statlons West 3 0.3682 \
and four other stations in varlous West 1 0.3604 '
degrees of constnaction [stations 34, Nonh 11 0.3472 !
35. 36 and 37} were: determined by Nonh 12 0.3471 '
using the grid 1emplate palter on a HNonh 1 0.3312 !
mnap and LadTrak™ Gis soffware to North 13 0.323% :
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Rt

more aecuralely measure the 1,5+
mile roacdway response distance,

Data was coliccted from the previ-
wusly referenced sources lor cach of
the seven factors, as rarreiated 1o
the existing and lunded Nre station
arens.

Information about the dayviime
and nghtshme populations. square
fontade of dusiril and rommerclad
structures. and 1he value of
improvements wis reporietd using
Exee)™, The data to1als derived
from Escel weve entered inlo Logient
Deeisions™ software lo caleulale
the utility facior values for cach sla-
liny as reported in Figure 2 oz the
facing pade.,

The same data collection and

analysis was done for 30 fulire fire

slatlon service areas. Of Lhe 30
futeere stations in areas thal could
be annexed i (e next seven years,
only 10 af the siation service arens
have a utility value thal exceeds 0.3,
the threshold number tor fire sta-
tion utillty. ‘These 10 fire station ser-
vice arcas. all of which meet the
requircrnctls of Texas annexalion
laws for funding and consiructon,

are comparerd with existing stalions i

in Figure 2

This analysis can he used o
determine and demonstrate the
neeessity af consineeting a new fire
station by comparing the wtithy fe-
wer vahies of n new fire stasion ser-
vie Area 1o the vilily (actor vilues
for existing fire statlon service
areas. Whenever 85% nf a lutare
fire station’s service area s inslde
the eorporate limlts and the utilily
factor for thin fire stadon scervice
arca ceuals or exceeds 0.0, con-

.stmetion of the new fire sLaition is

Justified,

While this method of calculating
fire statlon wlility factors Is compre-
hensive and allows Tor future plan-
ning. il {s not always appllecabie 10
every situatfon. Three oxisting fire
stattons. Stations 28, 34 and 37.

ranked below the 0.3 uatility factor

whie.

However, stations 26 and 334
have been located 1in a leapfrog
fashion to extend fire pratection
services further away from the con-
tiguous serviee areas of the eity. -
Ifl] of fire stations will be required
lo provide the three-minute/1.5-
mile response services 1o the ar
hetween 1hese 1oto auter lire s
tions and the existing contigunus
fire service area of the bulk of the
city.

‘The third fire siation, Station 37,
was Included in the 1992 Bond
Election because of requests (rom
restdeniis in the area 1o be served by
this station. anr hecanse of comimit-
ments made during the 1987

annexation process.

Using these methods, the Anstin
Fire Departmen! was able to chan
the course of irs growth for the nexo
deende, The approach used 10 Justl-
v new statlons cin also he modificd
10 assisl iy identfving a fire stuton
relocation possibility or fire sintion
consolidution options.

For other fire departments (n
Austin's situalion. this type of analy-
sls enn provide the necessarny justif-
catlon for inelnding new [ire stvtons
i bond elecilons. cxplain 1he cost (o
dovernmeninl leaders. and provide
rost-eficettve fire profection to viti-
zens when they ared il iy
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Emergencv calll You speed out to save the |

but what about vour ogwn safoty?

Save the lives of your

employees with
TRIOPAN &

es of people in danger-

VWilh TRIOPAN you bencfit from the
following fealures:

2 quick spring-loaded setup
{umbreila system}
A space-saving foldability

A TRIOPAN

A stable ir windy conditions, despite
ts lightweight construction

A allows for imprint of any
{carries up to three different
messages, e.g. FIRE, HAZARD
WARNING, DANGER, POLICE etc.)

v normal and fully refllective configura-
tions

& saves the lives of your men!

Find out why the firemen in Europe use

TRIOPAN ta save their lives,

Market-USA, Inc.

523 BenfieldRoad

Severna Park, MD 21146

Phone (410) 647-2782

Fax (470} 647-5327
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