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An equation 
for station location 
; Fire station locations 
•don't tiave to be selected 
on the basis of 

i guesswork or political 
'̂pressure. This method 

i quantifies all the factors 
ithat go into siting 
rdecisions, proving 
jwfiere stations are 
•needed most. 

By Pieter Sybesma 
I Fbe Contracts Administrator 
5 Ctty ofAuslin, Texas 

Jl s a flre executive, have you 
MTaccd a situation In which you 
know from your professional experi-

' ence that it's time to build a new flre 
; station to serve a growing area, but 
: had dliTlculty explaining to your 
. board, commission or council the 
1 need and tlie timtng for station con-
stmclion? Such was the challenge 
the Austin tTexas) FTre Department 
lared after a booming economy and 
rapid growth in the 1980s. 

The first step toward determining 
when to build a flre station is identi
fying future sites by constructing 
service urea grids. In Texas, histori
cally the service area boundaries of 
a fire station have been measured 
"as the crow flies" from a Drc station 
site. 

The Texas State Board of Insur
ance, the agency formerly charged 
with evaluating the efleetiveness of 
Texas fire departments, used this 
approacJi as recently as 1991 when 
It established that the criteria for 
service area of a flre station were " 1 . 
Distance: Every structure should 
have a station within VA miles as 
the crow flics: 2. Response Time: a. 
Maximum three minutes to com
mercial, industrial and heavy resi
dential (apartment complexes) 
areas: b. Maximum live minutes to 
single family residential areas." 

The resulting service area of a fire 
station, using this method, Is a cir
cle with a response area of about 
seven square rallc-s within a 1.5-mlle 
radius of the Ore station. 

Northeast 
fire zone 

Diamonds, not circles 
The problem with this approach Is 
that flre engines and trucks must 
use the existing roadway network 
and can't reach an emergency scene 
"as the crow Dies." Then Austin Flre 
Chief Bill Roberts decided that map
ping the 1.5-miIe distance on the 
roadway grid would be a more accu
rate method of calculating the 
response areas to determine the 
future location of flre stations. The 
resulting service area, using Chief 
Koberts' approach, is a diamond 
rather than a circle. (Sec Figure 1. 
page ,56.) 

To help planners decide where new 
Jire stations should be buttt, the ctty 
of Austin Is divided into seven 
zones, based on natural and 
artificial features. 

The approach developed by Chief 
Roberts was affirmed by the work of 
Richard C. l^rson and Keith A. 
Stevenson of the IVlassachuselts 
Institute of Technology in their 
sttidy of fire response areas. The Mrr 
stuc^ was supported in part by the 
National Science Foundation at the 
w Operations Research Center and 
by the U.S. Department of Housing 
and Urban Development at the New 
York City Rand Institute. 
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Mites 

The appronc l i cIosrril:)Cci by Lar
son n iu l Sipvenson provides a m f n j -
i i n i m nvp.ra^e response t i m e by 
mobile enier^iency xiiiUs res ix i iKl ln j i 
f r o m Hxetl loealions whertr support 
is p r o v i d e d by ne i . i i hbor in i ' u n i t s 
when the prl i i iarv ' uni t is unava i l 
able for disp;»teli. 

This npprnj ich works best In areas 
that are relatively Hat, w i t h per}jeii-
d i ru l a r streets and lew. U'aJiy, a r t i f i 
c ia l or n a t u r a l ba r r i e r s , 
T l i e d i s t ance f r o m the 
eentcr ol' the f l la rnond lo 
the ou te r co rne r s Is the 
response d i s t ance a n d 
eorn;lates to the rtrspoiisi: 
t ime selet;ied by the coi i i -
m u n l i y . Tlie i m i t reiipond-
ini^ (nnn t l ie station in the 
cen te r ol ' the d i a m o n d 
s h o u l d be :d)le lo reach 
any l o o a i l o n i n rhe d(a 
m o n d w i r h i n t h a i 
rosponst: l ime. 

U n d e r e i l y o r d h u u i e e . 
the A u s t h i Ti re I>ep :u i -
meni. hns nn annual nvor-
age response time jioal o f 
n.r> minu tes I rom receipt 
ol' Ihe eall to t l ie l ime the 
first Wrc appaiiilLis anives 
at the scene of the emer-
fj ,cucy. T h i r t y seconds 
"scramble l ime" is allotted 
to allow |M?rsonneI l o reatrt 
lo Ihe call, don the uppro-
priule f*ear. and s l i i r t the 
apparatus. 

T h e t r ave l speed is 
a s s inned to average :iO 
m p h because of the need ^ 
to dr ive pn iden t ly and lo 
slow ()r slop at eontront;d 
Interseet ions. Tl ie re lore . the Ideal 
servieii area lor an A u s t i n fire sta
t ion is the defined j ieof imphie area 
that Ihe l i re a p p i i r a l u s loealed at 
t l i a l station can cover in i b n t - n i i n -
nles. alx>ut 1.5 miles. 

Kaeh side of Ihe dininond-shapf^d 
ideal response area measures 
2.1213 miles, resuhini* in an area of 
-1.5 square miles. (Obviously, i f your 
eon i in imi ty has d i f f e r c n i response 
time erlUTia. t l ie size of the diamoiul 
w i l l vary . ) T l i e 4 . r j -Rf )ua rc -ml l e 
response area of the dinmonff shape 
Is less t h a n two t h i r d s the size o f 
the 7,065-square-mlle eireidar "as 
the crow Hies" resjMmse area tha i 
uses a 1.5 mile n id i i i s . 

Developlnj^ a iJrUl leinplaie of Hre 
Klalion dianvinri servUv areas, sealed 
to a map of (he entire scr\'iee area, 
allows the planner lf> identify future 
stali(Hi locations. Allhoutlti there a 
se\'rral tin; Ktatlon location eomputcr 
proj^nims on Ihe mnrkel. uslnj* a jirld 
tem])lalc on a map can be almost as 
aeciiraie. far less e.\pensive and 
0-Api 11(-ally (11 n 111Inat Irifl. 

Natural boundaries 
WliLHi loeaiinj^ a fire .mation site, it's 
selftom possible to have the Ideal sit
uation. Natural and ai l l l iclal b imiers 
often challengv: the planner seUx'tinji 
the tire stiition site. Reas<)n:ible silini^ 
adjustments na is l be made so that 
no ruva is too far outside the appro-
prliUe travel resjxjnsc (lisianif^ ol tlie 
f i re s tn t ion . Likewise, ihe p lanner 
must cake erne lo miitimlTe or avoid 

Figure 1 — Fire station serv ice area , 
I .S-mile response d istance 

3.5 

2.5 

I.S • 

1 

0.5 •• 

- i 
, 1 
. i 

\ / - i 
, 1 
. i 

! A 
y i • • 

k s 
•• i 

i 
/ 

/ 

i 

l\' / 
€.— 

i • •• i • • j M 

. I . I . 0.5 1 1.5 2 2.5 3 
Mites 

RtiduT tlinrt mi'ftsiirinfj ft nrsjtonst? 
tUairict 'as the cnur fhi's,' a circU: 
milli the sfntinn as tlw ccnlcr and 
iJw clr'iln?cl n.'sponso (tistanrv ns 
ilic racthts, tlw Aiisiii\ Fire 
Dcfyiilmcni uses a diamoiul-
shn/x'f/ (jrUl based on fxislijuj 
nxuUvaiia and an idcat response 
distance of 1.5 nnlcs. 77ns makes 
the area stnaller and Iran'l times 
more realistic, Enwrf/rnrtj resi^nnd 
rrs can react} n/it/ jxiri ofthe 
dinniojicl in .'i./5 mimdcs or less. 

nverlii]) of seivkx* -.xren Irom an adja
cent lire station's serv'ice riix';i. And in 
cer t :dn nrt^as. ih<; phiruun- must 
tlelele a pf)ten1ial station site Ijceause 
lis s(^n.'Iei* :irea ean'l or woii ' i e\'er Iw.̂  
develojM'd. or adjust di<.' ,Urld system 
to fit tJic teiTOln. 

I 'or ins tance . A u s t i n is blessed 
w i t h a variety of na tu ra l features, 
hut this ahnndaiietT can creale <rli:tt-
leniles In the provision t)l'emer^*ency 
sen'lees. The western part of l l ie city 
Is d iv ided by l l i e Daleones Tau l t . 
w i t h areas to (he cast of the faul t 

I jen lo^lea l ly e lass ihed as p rn i r ies 
; u K 1 areas west o f l i re I'rniIt as 
plateaus. Tlt(! j i i^ i i r ie areas are Hat 
and Uiwr. creeks and streams r u i i -
n in i i lhmn<<h thetu. but the plateau 
arcjis :a-e hilly and n^rkA'. 

These n a t u r a l l ) a r r i e r s make il 
neecssnry to establish unique ^-ritl 
nlli*nments w i l h i u dist im l an*as. In 
rc^linvinfi the l<t(>o*;i"aphy of Austin's 
e.KtralerrilOTlal jrnis<iretion, allowing 

for lx>ib natural ; ind art i l i-
eiai harr iers , six t l i s l ine l 
l ire :^nni's were iTe:iled. A 
t h r e e - m i n i n e r<-spt)nse 
d i a m o n d j:*ri{l l empln te 
was p repar t ' d on eleiir 
aeetatti. superimixised on 
a maj ) o f each ol the six 
areas and anchored lo al 
least one existing lire sta
t i on ' s service area. An 
o\*ample of the resull i i i . t i 
t l r id p i i t l i ' r n for one area 
is depicted on pait*' GO. 

Once the ;fr ld |X i t l r rn Is 
es tabl is luf l lor each area, 
the eenler of cucli •<i1d is 
labeled as an ideal loe.'i-
t i o n f o r a f i r e s t a t i on , 
\Vlieix-\'er ii^Vt\ or mojt* of 
a S(,'r\'li'e area Js In anoth
er inunieipali iy 's city l im
its or exlni te i r i tor ia l Juris 
d i c t ion , no lire s tat ion is 
jtlantied for l l ia t diamond. 
Sen ' i iT In ih<; ri^iiiaiuiii.n 
ar<>a of the d i amond will 
be provitU.'tl by adjace i i l 
lire statit^ns. 

AM r c i s i d f u l s who live 
'•^ w i t h i n Ai is i in ' s i-iiy limits 

are la.xed a n d receive 
eompNUt; f i r e and police 

services . k<:sidents o f Aus t in ' s 
e x t r a l e r r l l o r i a l Jnris<!ictIon arei i , 
how<:\'er, receive lirt ' prf)teelion Irom 
small vo l i tn l i t ' r dc iu i r i i i ic i i t s , Thrsi-
d i ' p a r l m e n t s are soim-linu-s con
tracted by Ihe city lo proviile l l r s l -
i"espond*'r sciA'ices wlicm ar«-:is arc 
anne.ved. u n t i l Ihe e i ly bu i ld s its 
own stations, 

Cli ief Urjlnrrls 'Jndumeul was that 
it' !>.'">% or more ol" itic st-ivii-*- i irc. i is 
in Austin 's ext ra ler r l lor ia l Jurisdic-
l ion, then a llrcr .sialion is approfirl-
nte. b i l l i t less l l i : i n ('>r>"'i> of (hr :ircii 
is in Aust in ' s cNtralcrrritorial Jnris-
dicl ioj) . Ini i tdinu a siati(Mi would ii 'it 
Ik' fiscally jus t ih i 'd . 

Some of the ' i f l e a l locat ions" 
filaeed slarious In l l ie middle of pas-
inr(!s or f i r lds on today's map, but 
as the areas dewlop and Infraslnic-
l u r e is provided, the s ta t ion locn-
t ions can be adjusle<I lo place the 
s iai ions on sireeis which wi l l allow 
the resjvjnse area lo iH-asonably rep 
resent the d i a m o n d sha[>e al'lcr 
development has occurred. 

However, IIH'^ stations should nol 
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bo sited more ihan a quartei'-mile 
Irom their orijfinal locations, or die 
diamond sliape \\,1ll bejlln lo shll'l. 

I'or example, in areas lo the west 
ofAusl in . the planned fire siaiion 
locations are further apart than 
three roadway miles, because of 
winding streets in the hilly terrain, 

A<kiiiionalIy. in the wesiern areas 
bioloiiieally and envirnnmenlally 
sensitive siics 
will he or are 
being set aside 
so ihal no de\'el-
o[)ment wil l 
occur. As these 
sites arc a.sscm-
bled into larc(er 
e o n 1 i u o u s 
blocks of land, it 
wil l be neres-
sar\' to adjust 
the locations of 
some of ihe pro-
jjosed fire sia
iion sites and lo 
eliminate others 
enl irely. 

Only a lew 
such sites in the 
west iuid norlh-
west flre zones 
have b(.*en 
adjusletl. since 
the final conlii^-
nralion of the 
biolo.tiicul and 
environmental 
habitat land 
holdinils has 
not yet been 
completed. One 
liLindred twen
ty- five future 
fire station sites 
were idcntiTied 
for the five-mile 
extralerrilorial 
fiirisdicrion of Austin as of Jan. 1. 

Some factors to'consider 
With the couipetilion for pul>lic dfii-
l;irs bceonUnil more Inlenfie and eiii-
zciis cxpcetin_££ hi^h UTCIS of siTrMce 
throui^liout the eommuniiy. the 
rhallcn<je to the fire chief or flre 
planner is knowinti when an area 
has the jighl combination of dewl-
opment factors to require fundinj^ of 
a new fire station. Texas law 
requires that the fire proteeiion ser
vice provided lo newly annexed 
areas naisi not be less thum ihciu ea 
received prior to annexation and 
irttist he eomfxirctUe. lo similarly situ-
aied parcels in other jxtns of die ciiii 
(emphasis added). 

Tradltionalh', Ihe factor eomparefl 
for a pre-annexatlon ser\'ice level 
and a posi-amiexaiion service level 
is response lime. While tlic nnmlx.T 

of trained jjcrsonnei. the diversify 
and nuniber of etjuipmenl, and the 
ability to enforce a buitdinL^ or fire 
code are just asimporiant. response 
lime is ihe c.riicrion most people 
look al f(tr coniparalivt? puqiosi's. 

I'irc proieclion is provided as a 
basic seiA'iee of die Ciiy ofAuslin to 
areas inskle the cnii)orate limiis. As 
areas are annexed, often the ques-

TTir.*: map sliows die Wesi Fire Zone 
esuihlishcii bt/ /Trc dapcirinuTni 
planners lo decide ivliere new 
stations sliould be located, itsittu 
llw diamond slutped fjrid sysieni. 
'llie iinUon-' areas an^ ihe city's 

Jurtsdialtm: die bine and purple 
areas are tlw city's extratcrriuvial 

Jurisdictions. Orange areas are 
ndur cities'Juiistiictions. Red dots 
i-epresent existing stations and 
n:hise dots are planned sttnions. 
While a neie station should ideally 
he located in the center ofits 
square, natural J'calures and land 
availahiUiy sonieiiines make ir 
neccssarii to put a station 
someu'/icn:* else. 

lion of constnictin^ a firv station lo 
serve the newly annexed area is 
raised by the rosidenrs. Wiih land 
costs for a fire station site ranginii 
from S300.000 lo $1.5 million, ron""-

struction costs Irom $700,000 to f 
VOOO.OOO. fire cntiine costs nf ; 
$275,000. and annual operational 
costs of $500,000. a new lire station ' 
is expensi\'e :md a sl;inifieanl lont*-
lerm s< r̂\i<'e eonanitnu'nt. 

'I*he liminii I'or the tronsirueiion 
and oiHM"ilii>n of a new tire sralion is 
based on a demand ihrcshoUl that 
(s iuflueneed by many fat-trirs. 

i iwludln^i: 
• distance from 
existing sia
iions: 
• percent of (he 
art.-a di.-vcloped; 
p fire frequency ' 
in the are:c. 
D daylime pop
ulation [eom-
mereial ami 
i n d u s t r i a l , 
areas): 
a u i h I I i me ; 
population (resi- \ 
deulial areas): 
n stpiare foot- 1 
at*e of iudustiial j 
and cfHiuncrct.'it , 
structures: j 
• value of iiii-
proN'cments: I 
D contlaqration | 
potential: i 
o lime since the • 
area was an- i 
nexed: 
a e X |) o s u r 0.1 I 
(such as haz
ardous materi
als, chemical j 
manidaclnriiig j 
and com-
bu.slibles); 
a fire flow dr-
manrl: 
n citizen de
mand: 

p other political pressures: 
n tofxiiiriiphy: 
p alamis responded lo by die near
est lire station: 
B aniomit of time the urmx'Hi station 
Is oni of service because of a rmi 
outside its leiriloiy or .st̂ n ieo area: 
p volume and lype of trafl'ie on the 
roads: 
a and ihe wlklland/urban interface 
characteristic's of the soTiee area. 

In another community, the factors 
aflectintj; the level of demand might 
be dilTereui and shouki be deler-
miui'd l.)y the fire chief. 

Chief i^oberts ranked the follow-
in.i; factors in order of imjxirlanee: 
1) Distance Irom existing stations: 
lO'̂ .i 
2) Pcrecniage of the area that is 
tleveloped: WVo 
3) I'Mi e frc.x[uency in uncovered area: 
15'V6 
4) Niglittinit» jKipulal ion (residential 
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3ri'.is); 10% 

5) S()uare footaiL ê of industrial and 
rmiiiiierrial stmelures: K^K* 
6) Value of improvemenis: lO"/i') 
7) Daylime population (contmen-ial 
m\ Induslrial anras): H% 
^Cnnnaj^nition potenlial: 
9) Tiriic since Ihe area was antie\*'d: 
5"!. 
10) \Viklland/urban inierface: Wo 

Tlie remalnint* I'aetors were eon-
«ltli'i*ed to be of secondary or mini 
m\ importance, and thus were not 
miiilitcd. 

Apples t o app les 
ft* demonstrate that newly <lt:vel-
0[)cil areas of tlie community are 
roiii|)anible lo arras that ('urrently 
riTfive slandar<t fire protection 
ri'sponse time service, one must 
ktM)w l l i f t:baractiTrisl.irs of the 
Kistin^i service areas. The first 
rpfniiremcnl is lo determine what 
the decision analysis values are I'or 
the servki* areas of cxislinn fire sia-
Uuiis, O f t h e 10 previously men-
tionixi laelors, tliree are not appHca-
liti' lo Ihe seivlee area of an exisliui* 
ftrc station: di.slance from exlstinl^ 
Millions, flre frequency in uncovt;re<l 
jn*a, un<l lime slnci; the area was 
annexed. 

The remainln,i< S(?ven factors are 
pfrilnent to dclcrmlnlnfj a decision 

THE TOP-VALUE 
RESCUE Duivuunr 
B iltiirr^ iliiniiiiii's IKIVC liivn shiiui-

in^ up 10 llir ri;;iirs of ri'sciu! 
irainins in over ̂ 00 police and fire 
agetirics all over llie U.S. since l')7i. 

.•\n(l OM.Y liillnir <liiniliiie!i lei you 
aJj'usl Ibeir weight from UtS'J 1» 
I25S for one low price, iindcr $500. 
IlilUiir (lunnnies—loji.s for toui;!) \:iliie! 

AKA LAW-TECH 

BlUUFF 
P R 6 D U ib f S, I N C . 

10711 Venice Bl. • Los Aiigclcf;, CA 90034 
(310) 836-8833 • FAX (310) 836-8843 

analysis value ffir llu; scn'ice areas 
of exisllnji lire stations, but the )}er-
eentace value for the combined 
seven factors no lonj^er equals 
100%. Accordingly. Ihe |K!reeniage 
values were ii<lpis(inl io aei.'onnt for 
Ihe removal ofthe three non-j)crll-
nent faelors. 

The following values result from 
this adJustrntMit: percentage of ihe 
area thai Is developed: 25%: daylime 
jiopulalion (eommereial and indus
trial are:is): 12.5%: nighllime popu-
lalion (rcsidcnlial areas): 15.13:̂ %: 
s(|uare footage of industrial and 
cnnuncreial slrnelures: 15.03%: 
value of improvements: l^Ai'A'Vit: 
conllagralion potenlial: 7.m%: and 
wlkllaiid-urban inttrrlace: 7.81%. 

After identifying ihe issues 
involved In ileeidlng when to build a 
fire stalion. thda gathering can 
begin. To make adetpiale compar-
Istins. data from each factor is con
vened to a utility fiinelion numeric 
scale of 0.0-1.0. A brief fliseussion 
of each (lata factor follows. 

Percentage of area developed 
Aerial photographs were taken in 
March 1992. the service area of 
each station was outlined on Ihe 
photographs, and an estimate of ilu-
amount of fully dev(rloi'K'd land area 
was made. This data changes with 

n<.'w eoiislruction and d(.'molilton. so 
development wilhin e;icli fire stalion 
service area must be rwlewe*! each 
lime an analysts is conducted, 'llie 
uliiily value lor each fin: sialion ser
vice area was converted Irom Iht; 
percentage of (he area developed, 
i.e.. 45% development etjuatcd to a 
.•15 uliiily value. 

Daytime population 
Ob\'ionsly. fires usually occur where 
people are. and during the day. 
most adults work away from their 
homes. The Anslin Chamber of 
Commerce's Directory of Austin 
Area Major l-aiiploycrs (July 1993) 
was ustxl to obUiin a rough esliinalc 
of ihe number of woi king a<lulls and 
Iheir locations, ihoiigh iliere are 
limits lo tliis informatiou. beean.se 
not ill I t:niployt:rs report their 
enqiloyment ckila lo tlit: chamber. 
The data from this publication, pins 
the enrollment from public schools 
antl the University of Texas, were 
combincfl lo develop a riaytime iwp-
ulalion figniT*. 

The daylime population uti l i ty 
value for each fire stalion sei~viee 
area was determined by finding the 
nttio of aelual daytime popnialion in 
flur service area lo a tlaytlme jKipu-
latton of 55,000. a value above ihe 
highest population level found, I'or 

A U J I L I 
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example, if the daytime population 
in the service area of Station I is 
27.618. that figure divided by 
5.5.000 cfpuUs O.S! 

Nighttime population 
1990 census data was used lo deter
mine Ihe nighttime popidation. I 
identified the census blocks includ
ed within each fire station's senlee 
area, and the eity planner used a 
census computer program to provide 
the fjopitlalion totals, breakdown by 
age and breakdown by hoiLseholds. 

The nighttime population utility 
value for each fire station ser\'iec 
area was determined by finding the 
ratio of actual nighttime population 
In the service area to a nighttime 
population of 25.000. a value above 
the highest popuUilion level found. 
For example, if Station I has a 
nighttime population of 2.452. that 
numbci- divided by 25.000 is 0.098. 

Square footage of industrial and 
commercial structures 
Commercial and industrial con
struction techniques such as large 
open areas or metal tmss-support-
ed roofs can expose firefighters to a 
variety of safely haziirds when fight
ing fires. In addition, fire load, 
proeesses. equipment and material 
stored in a commercial building dif

fer significantly from those In a resi
dential building. A quick response 
to u eommcreiiil or induslriiJ struc
ture flre will make a significant dif
ference in how the fire will be fought 
and what can Ix; siivcd of the struc
ture and its contents. 

Consequently, the square footage 
of industiial and commercial build-

When locating a fire 
station site, if s seldom 

possible to have the 
ideal situation. Natural 
and artificial barriers 
often challenge the 
planner selecting 

the site. 

ings within the ser\'iee area of a pro
posed fire station is a factor in 
determining when to construct a 
new fire station. Determining the 
amount of square footage under roof 
was difficult, because these cunm-
laUvc-typc records arc not available 
from the eity. 

Inforination was then sought from 

the Travis County Central Appraisal 
r>istrict. Tax ma]]s for Ciieh service 
area were identified and data-pro
cessing pei*sonnel produced repeals 
giving ihe scjuare fooiage of all 
structures for each map. I then 
extracted data on all commercial 
and industrial buildings from each 
map report for each service area ajid 
totaled the square I'ootagc. Similar 
Information was obtained from iho 
Williamson Counly Central 
Appraisal District, This datn 
changes fuinually and requires 
updating for each future analysis. 
Data w-js also oblained from public 
tiix-exempt facilities, such as public 
schools, state land, universities, 
federal land and so on. 

'Hie utility value for each fire sta
tion service aiva was determined by 
finding (he ratio of actual square 
fofitage of Industrial and commercial 
sirnctures in the service area to a 
value above the highest square 
frxilage of industrial and commercial 
stnteUires level found. For example, 
if there are 22.218.5^17 square feet 
in the sî i-vice area of Station 1. thai 
number divided by 40 million 
square I'eet equals 0.56. j 

Value of improvements i 
1 identified the lax parcel maps 1 
asso(.'iated witli each fire station ser-

Mateflex 
MODULAR FLOORING SYSTEMS FOR 

EMERGENCY VEHICLES 

MATEFLEX Modular tiles instanlly drain 
water away from hoses and ot^er equip
ment. Air circulating underneath lets the re
maining moisture evaporate. Rust and corro
sion problems are virtually eliminated. 

• Flow-Thru Pattern • Shoct< Resistant 
J • Protects Equipment . Protects Decking 

^Ci? • Positive Locking • Dries Quickly 
• Chemical Resistant • Low Maintenance 

y'' " 
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vice area al the Travis and 
Williamson county eenlral appmisfil 
districts, antl obtained compuier 
tabulations of all property values 
associated with each senlee area. 
Since Ian<i docs not burn, only the 
iiiiprovemenl values {struetines) 
were eonsideiTrl. l l i is data changes 
jinntially and rtrfpiln'S upflaling for 
ecu'h future analysis. 

llie utility value lor each fire sia
lion seivice are:i was determined by 
finding the ralio of actual Improve-
menl values In the seiTiee area to 
an hnprovemenl value of $700 mil-
liim. a value above the highest 
improvement value level found. Kor 
oxainple, i f (he Sialion 1 service 
nrea has an Improvement value of 
$514 million, that number divided 
by $7(X) million equals 0.74. 

Conflagration potential 
llie NKi'A Fire Protection Handbook. 
I2th Kdilion. s<iys: "^riiere is no uni
versally aeceplwl exact detinllion of 
a eonlla^^raUon. Some list as ennlla-
gmtions all fires eansinrf more Ihan 
a six*rified amount of loss. iiTCsi3Cc-
live of Ihe extent of spread or the 
nnnil>er of buildln^^s involved. The 
best practice is lo apply the term 
only to lln-s e.Nlendin î over a constd-
(Table aiva anft destroying numl>ers 
ol builtllULls." 

In Austin. Chief Roberts identified 
buildiuf^s that are three stories or 
more in helj»ht. ('onstntt'ted ol wood 
and In elostr proximity to each other 
us potenlial eonllasratlons. Apart
ment buildint^s often fall under this 
dcHnition. Only if a conllariration 
(Yindllion does not exist in a fire sl.i-
lion service area must a review be 

While this method of 
calculating fire station 

utility factors is 
comprehensive, it is 

not always applicable. 

imdertaken for any new (•onstmc-
tion which would change the condi
tion for a future analysis. 

If the fire st.'ition seiviee area lias 
a confiagration potential. Its nlllity 
value is 1.0. If the fire station .ser
vice arcci docs not have a conflafini-
liou polcntial. lis ulil i ty value is 
0.0. 

Wlld1and/urt>an Interface 
Tra\is County and the eenlnil Tcx:ts 
area have many und( '̂elo[>ed areas 

Willi U)ts of fuel loi* fire, such as 
brush, tall gnisses and trees, 'lliis is 
a slgnifieaul firefighting prolilem for 
urban fire departments, because 
these {U'parlments are geared 
lowjird fighting structure fires and 
generally are equipped with fire 
apfiaratus that must stay on a 
pa\'erl rtiadway .surfaci.̂  because of 
Its weight, can't drive and stpilrt 
water al the same time, and 
depends on a reatlily available, 
large-volumt? water sonriX'. 

To fight a wildland fire, fire 
departmenis use smaller brush 
trucks capable of moving and 
.squirting a mL\lure of water and 
foam a nd wa I er tankers with 
portable water tanks. Having a 
developed area witli homes adjacenl 
to an imdeveloi>t'd uilrlland area is a 
signifitrant problem whenever a 
wilflland fire develops. 

Areas of western Travis Counly 
have iK'cn compared lo the Malibu. 
Calif., area which suffered massive 
losses in 101)3 as a result of uncou-
Irollable wiUlland bnish and gniss 
fires burning in canyons and across 
rolling hills where mimerons hames 
had \->ecn built on ridge lines. The 
potential lor a similar lire in westem 
Travis County Is acknowledged by 
the r*'ederal Kmergeney Manage
ment Agency. 
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Sums of factors and their utility functions 

Single- Uli l i ty Uti l i ty Util ity Uti l i ty ' 

Taxable Square family func t ion of func t ion of func t ion function \ 

improvement footage dwel l ings improvement commerc ia l Dayt ime Nigt i t t imc of dayt ime of nightt ime ' 

station • values* commerc ia l * (sq . feet)* values {sq . feet) populat ion popu la t ion popu la t ion populat ion 1 

1 5514.711 522,218 1.362 0,735 0,355 27.618 2.452 0.502 0.008 i 
2 S205.894 515.704 3.691 0,294 0,392 52,669 12.992 0.957 0,519 ; 

3 S291.7.17 58.402 7.496 0,416 0,210 39.149 •13.637 0.711 0,5.15 j 

4 S135.610 52.932 3,173 0.193 0.073 4,519 5.826 0,082 0,233 1 

5 $64,796 S.813 3.295 0,092 0,020 9.450 9,50G 0,171 0,330 , 

6 $335,632 55.714 9.181 0.479 0.142 9,729 16.165 0.170 0 646 t 
7 S85.9Z5 52.856 4.397 0.122 0,071 6.378 16.261 0.115 0,746 1 

e S472.643 511.403 9.764 0.675 0.285 6.335 18,665 0.115 0,650 i 
9 5148,931 51.411 4.551 0,212 0,035 7.250 10,447 0.131 0,417 

10 S305.670 52.304 8,199 0,436 0.057 1.339 11.411 0.024 0.457 1 

Above: Fire stations located in 
dil'ferenf areas can he comjxtred In 

cm cY/unf manner thronyh ihe use of 
utility Junctions calculated for ct 
nnmfxT of relevant factors. Tlw 
iitHity Junctions for eneh station 
then are tallied and ihestaiioti 

qiren an overall utility rankiny. Vie 
chart shows Jiyttres for fire stations 

J dtrouyli 10. 

Right: Fiyure 2 sliows ho\e all 
existing or planned Austin fire 

stations compare lo each otfier and 
how many meet die threshold nllliiy 

value oJO.3. Wliile 30 Jutnre^flre 
station loealions liaiHj Ix'en 

identijled, die last 10 stations are 
the only ones thai meet the utility 

value n^ulrements at ihis time. 
Although stations 26. 31 and 37 <io 
not meet the reqiwxtnents. diey aiv 
being built to extend the ctty service 
area in groietli directions and/or lo 

satisfy bond issite commUme}Us. 

Tall grasslands interspersed with 
b r u s h u i the p r a i r i e areas ptise. 
anotlier siguifli;ant danger in the 
northern, eastern and southern 
areas of Travis Co imiy , A quick and 
massive response to wildland fires 
Js required for a reasonable control 
lime. In some fiat areas, the wild-
land/urban Interface may dimtuish 
over time and be eliminated. If ihe 
fire stalion senicc area is in a wild-
land/urban Interl'acc area, its uiili- ' 
ty value is 1.0. If the fire stalion 
service area is not in a wlld-
kind/urban inierface area, ils ulili
ty value Is 0.0. 

How it alt adds up 
Thie three-niinuie/ t.5-mlle response 
areas for the 32 existing stations 
and four other stations in various 
degrees of eonstniction [stations 34. 
35. 3G and 37} were determined by 
using the grid template pattern on a 
map and UmdTrak'" CIS software to 

Figure 2 — Ranking of expected utility 
for existing and planned fire stations 

F i re s t a t i o n U l i l i t y 

Stalion 21 0,6018 
Station 16 0,6603 
Station 2 0.6303 
Station 6 0.6265 
Station 30 0.6047 
Sialion 1 0,6046 
Station 3 0.6003 
Station 8 0.5967 
Station 18 0.5876 
Station 11 0.5834 
Stalion 19 0.5788 
Station 20 0.5602 
Station 23 0.5557 

Station 17 0,5534 
Station 28 0,5507 
Station 24 0,5338 
Stalion 25 0,5305 
Station 32 0.4923 
Stalion 14 0.4864 
Station 12 0.4629 
Station 27 0.4607 
Stalion 35 0,4528 
Station 9 0.4486 
Sialion 22 0.4367 
Station 4 0.4165 
Slalinn 10 0.4100 
Station 7 0.3965 
Station 36 0.3714 
Station 15 0.3638 
Stalion 33 0,3620 
Stntion 29 0,3551 
Station 31 0.3370 
Station 5 0.3111 
Station 26 0.2218 
Stalion 37 0.1974 
Stalion 3.1 0.1255 

Northwest 6 0,5413 
Northwest 1 0.5046 
Sotilhcasi 14 04142 

North 2 0.3825 
Wes ts 0.3682 

West 1 03604 

North 11 0.3472 
North 12 0,3471 
North 1 0.3312 
North 13 0.3239 
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more aeenrately measure the 1.5-
mile roadway response distance. 
Data was eollcctecl from the previ
ously referenced sources for each of 
the seven factors, as correlated to 
Ihe existing and funded fire station 
areas. 

Information about the daytime 
and nighttime populations, stpiare 
ffjotage of Industrial and commercial 
structures, and the value of 
improvements was reported using 

; KxeeP"'. The data totals derived 
• from Excel were entered Into Logl<'nI 

Decisions^'^ software to calculate 
1 the utility factor values for each sta

tion as reported in Kigure 2 on ihe 
facing page. 

The same data collection and 
, analysis was done for 30 future fire 
[ station service areas. Of the 30 
I future stations in areas that could 
I be annexed in Ihe next se\'eri years. 
, only 10 ofthe station service areas 
' have a utility value that exceeds 0.3. 
I the threshold number for fire sta-
1 lion utility. These 10 fire station ser-
I vice areas, all of which meet (he 
I n'quiremcnts of Texas annexation 
, Inws for fundini* and construction. 
! are comjiared with existing stations 
I in Kigure 2 

; This analysis can be used to 
I determine and demonstrate ihe 

necessity nf eonslmclin^ a new fire 
station by comparin*j ihc utlMly fac
tor values of a new fire station ser
vice area to the utility factor values 
for existiuf* fire station service 
areas. Whenever 659fa of a future 

• fire station's si.'tviee area Is inside 
the corporate limits and the utility 
factor for that fire station senMce 
area equals or exceeds 0.3. con-

.stmetion of ihe new fire station is 
Jitsilfied. 

Wliile this method of ealculatint; 
fire station utility factors Is compre
hensive and allo\\-s for future plan-
nini;. It Is not always applicable to 
every situation. Three existing fire 
stations. Stations 26. 34 and 37. 
ranked below the 0.3 ntiliiy factor 
\-aIne. 

However, stations 26 and 34 
hiive been loca t ed In a lenpl'ro/^ 
fashion to extend fire protection 
services further away from the con-
llijuous seniee areas ofthe city. In
fill of lire stations u i l l be required 
to provide the ihrce-minute/1.5-
mile response semees lo the areas 
belween these two outer fire sta
tions and the existing contiguous 
fire senice area of the bulk of the 
city. 

'hie third fire station. Station 37. 
wns included in the 1992 Hond 
I^:iection because of requests from 
residents in the area to be servcfl by 
this stalion, and Ix^anse of commit
ments made during the H187 

annexation process. 
Using these methods, the Ausiln 

PIrc Deparlmenl was able to i;han 
the course of its growth for the ne.\r. 
decade. 'Ilic approach used to justi
fy new stations can also Ix* modified 
to assist in idenllf\1ng a fire station 
relocation possibility nr fire station 
consolidation options. 

For other fire departments In 
Austin's sllualion. Ihis type of analy
sis can prm'ide the necessan* justifi
cation for includiiig ntTW fire stations 
In bond elections, cxi^lain the cost to 
governmental leaders, and provide 
rost-effeellve fire proteeiion lo citi
zens when thev neefl i i . ;• 

R e f a r « n c « i : 
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I'ii 'lt.T SVIH'.SIU;! h:W wnrkrd fi,ir ihc C'lty of 
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i-iv'M:iii in<'iii)MT of t l i i* .AuMiin r i r c Di'p.nrt-
irn'til . Trior I D Johiliii; iln^ f in : ili 'p.-irlirii;til. IK? 
6i:r\'i;(i as i t i f ' f l i y f ? lntiTL;ovcrnnioiii:il ri-hi. 
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