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ABSTRACT
Concerns over radio channel overloading pronpted the
Providence Fire Departnent to obtain additional radio channels to
suppl enent the existing single channel. ... The purpose of this
research was to develop a plan to inplement the additiona
channel s. The evaluative research nethod was used. The research
guesti ons were:

2. Are there docunented cases of firefighters being killed or
injured where the fact that radio channels were too busy wth
other traffic was found to be a contributing factor?

The literature revi ew f ound national |y accept ed
recoormendations for fire comunication systens and identified
cases of communications-related firefighter casualties. Two
surveys were conducted: one of fire officers in Providence to
docunent the extent of overloading problens, and the other of
various fire departnents to obtain information regarding
overl oading problenms and nultichannel operations. The results
showed that the single-channel system in Providence was
dangerously overl|l oaded. Docunented cases of firefighter casualties
associated with radio channel overloading [was] identified in

ot her departnments. ... Recommendati ons included inplenenting a
mul tichannel radio system in Providence; ...; developnent of a
portable radio specifically for firefighters; ...; and additiona

research into the firefighter safety aspects of radi o

conmuni cati ons.

' http://ww. usfa.fema. gov/fire-
servi ce/ nfal/ courses/ oncanpus/ abstracts/tr_96cv. sht m
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| NTRODUCTI ON

Between 1989 and 1995, the Providence Fire Departnent
responded to over 36,000 incidents annually. All radi o
comuni cations within the Departnment took place over a single
radi o channel. This included the dispatching of alarns, the relay
of pertinent response related information from dispatchers to
respondi ng appar at us, i ncident scene comunications between
conpanies and dispatchers, wunit to unit comunications on the
scene, and routine radio traffic?®

In response to concerns that the single radio channel was
bei ng overwhel ned, the Departnent obtained four additional radio
channels for use as fireground tactical channels. These channels
were obtained with the intention of alleviating radio congestion
and i nprovi ng operational efficiency’.

?J.R Richardson, personal conmmuni cation, Cctober 30, 1995
3
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BACKGROUND AND SI GNI FI CANCE

Radi o Conmmuni cati ons

Communi cations have always played a critical role in the
efficient managenent of fireground operations®. From the
traditional fire chief's "trunpet," to nmodern high-tech radio
systens, the communication of instructions and the flow of
information up and down the chain of command has been essential to
effective fireground operations®’. Prior to the use of radios in
the fire service, many chief officers believed that the only place
they could effectively control fireground operations was inside
the building with personnel attacking the fire, or at least within
shouting di stance of thenf. Under such a system freelancing on the
fireground was not only tolerated, it was institutionally
encouraged and rewarded. Because  of the difficulty in
comuni cating and the fact that the chief could not be everywhere
at once, freelancing was accepted as a necessary evil’. Electronic
radi o conmuni cations first entered the fire service in the 1940s
by way of apparatus-based two-way nmobile radios®’. Wile the
addition of radios in apparatus greatly inproved the ability of
operating forces to communicate wth the dispatch center,
fireground operations remained virtually unchanged, and were still
based in l|arge neasure upon face-to-face comunications, hand
signals, and a lot of guess work’. In the 1960s and 1970s,
t echnol ogi cal advances nmde portable radios feasible for use in
the fire service”. Portable radios offered to dramatically
increase the flow of information from the conmpany level to the
command |evel. This, in turn, lessened the need for the chief to
be just behind the nozzleman. The chief could remain outside the
fire building, and rely upon conpany officers to relay pertinent
i nformation. Fi reground oper ati onal activities coul d be
coordinated effectively froma renote |location to an extent never
bef ore possi bl e.

The w despread use of portable radios increased the nunber of
radios on the typical fire scene, and led to a dramatic increase
in the amount of radi o comunications taking place. The increased
use of radio airwaves led to the need for additional radio

Y E . Spahn, Fire Service Radi o Conmunications (New York: Fire Engineering,
1989)
5

New Jersey Bureau of Fire Safety, Firefighter fatalities--Hackensack Ford,

320 River Street, Hackensack, New Jersey (Trenton, NJ: Author, 1988)

® AF. Bertoncini, personal communi cation, January 12, 1996
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® Spahn, 1989
° Bertonci ni, January 12, 1996
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- Page 3-



frequencies™. In Providence, the first portable radios appeared in
1969, and were assigned to chief officers™ In 1974, portable
radios were issued to rescue conpanies, followed shortly
thereafter by engine and | adder conpanies in 1975.

The issuance of portable radios in Providence resulted in an
expl osive increase in the volunme of radio traffic®. At the sane
tine, there was a dramatic increase in the fire departnent's
overall reliance upon radi o comuni cations™.

By 1980, conmuni cation problens pronpted the Providence Fire
Departnment and the Providence Departnment of Communications to
change the primary radio channel from a sinplex to a duplex
systemt®. The principal reason for this change was to inprove the
reception of radio traffic from portable radios in certain areas
of the Cty. Hand-held portable radios were considerably Iess
powerful than the nobile radios installed in apparatus, and thus
their signal did not carry as far as the nobile radi os. The dupl ex
system facilitated the use of two receiver sites instead of |ust
one, thereby significantly inproving the ability of BOC and other
units to receive nessages from portable radios. In 1994, concerns
over comunications from portable radios pronpted the Departnent
of Communi cations to increase the nunber of receiver sites in the
Gty fromtwo to six. The additional receiver sites were intended
to ensure that dispatchers at BOC would be able to hear a portable
radio transm ssion nmade from any part of the Gty. The w despread
use of portable radios by the fire service has inproved the
operational efficiency of fire departnments while at the sane tine
i mproving the safety and accountability of firefighters’. However,
not so surprisingly, along with the increased reliance upon radio
communi cations has come an increased nunber of situations where a
breakdown in fireground communications has been inplicated in
firefighter deaths and injuries. This paper was prepared to
satisfy the applied research requirenents associated with the
Executive Pl anning course at the National Fire Acadeny (NFA).

IR Ri chardson, personal communication, Novenber 28, 1995
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" Bertoncini, January 12, 1996
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R chardson, Novenber 28, 1995
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LI TERATURE REVI EW

Nati onal Standards and Recommendati ons

The literature review identified several National Fire
Protection Association (NFPA) standards that addressed radio
communi cations in the fire service. NFPA Standard Nunber 1500,
1992 Edition, entitled "Standard on Fire Departnment GCccupationa
Safety and Health Program" stated in Chapter 6-1.6 that "The fire
departnent shall establish and ensure the maintenance of a fire
dispatch and incident comunication system that neets the
requi renents of Section 3-6 of NFPA 1561, ... Fire departnents
nmust provide a "reliable comunications systeni that conplies with
NFPA 1221, Al field units available for dispatch to emergencies
nmust be radi o equi pped and capabl e of constant comunications wth
di spatchers®. Al chief officers and conpany officers nust be
provided with a portable radio while assigned to emergency duty®.

Chapter 16-5.3 of NFPA 1201 stated that "Sufficient radio
frequenci es shall be provided to accommodate the operational needs
of the fire departnent...based upon the anount of radio traffic
that is anticipated...."?. NFPA 1221, "Standard for the
Mai nt enance and Use of Public Fire Service Conmmuni cation Systens,"
1994 Edition, further identified the conponents of a safe,
efficient and reliable comunications system Chapter 3-6.3 stated
that "A separate frequency shall be provided for fire ground
comuni cations for jurisdictions or nultiple jurisdictions on the
sane channel receiving 2500 or nore alarns per year or where
multiple jurisdictions share a comon radio frequency"”. Chapter
3-4.1.5 stated that "Radio dispatch channels shall be separate
from radio channel s used for routine or fireground

n 23

conmuni cati ons" .

Firefighter Casualties Related to Communi cations

Aliterature review was al so conducted to attenpt to identify
docunmented cases where firefighters have been killed or injured
under circunstances where a radi o communi cations failure was found
to be a contributing factor. The earliest docunmented case where
radi o communi cations was inplicated in a firefighter casualty was

" National Fire Protection Associ ation, (1994). NFPA 1201: Standard for

Devel oping Fire Protection Services for the Public (Quincy, MA Author, 1994 ed)
p. 16.

19

NFPA 1201, 1994, p.17

20

I bi d.
2 1 pid.
National Fire Protection Association, NFPA 1221: Standard for
Mai nt enance and Use of Public Fire Service Conmunication Systens (Quincy,
Aut hor, 1991) p. 20.

23

the
MVA:

NFPA 1221, 1994, p. 19

- Page 5-



in Syracuse, New York, in 1978% Four firefighters died in a
three-story wood-frame apartnent building when fire erupted out of
a void space, trapping themon the third fl oor.

Approximately 16 mnutes into the fire a wak radio
transm ssion, "Help nme," was recorded on the "Master Fire Contro
Tape" at the Syracuse Fire Departnent dispatch office”. There was
no indication that anyone on the fireground or in the dispatch
office heard the message. Approximately one mnute later, a second
transmission was recorded: "Help, help, help, static"®. This
transm ssion was apparently not heard by any fire personnel on the
scene or in the dispatch office. However, an observer with a
scanner reported to a fire officer on the scene that he heard a
radi o transmssion, "Help, help, help, third floor attic"”. It was
not clear what action was taken in response to the information
provided by the observer, but a second alarm was not called for
another 16 mnutes (33 mnutes into the fire), and the first of
the fatalities was not discovered until about 4 mnutes after the
second alarmwas called (37 mnutes into the fire). Anong the nost
wel | -docunmented cases of a conmmunications failure contributing to
firefighter fatalities, was the July 1, 1988, fire at Hackensack
Ford in Hackensack, New Jersey. In 1988, K em wote the NFPA
investigative report on the Hackensack fire, detailing the
circunstances that led to the deaths of five firefighters when a
bowstring truss roof collapsed at a fire in an auto deal ership.
Approxi mately one mnute before the roof collapsed, the |IC ordered
over the radio for conpanies operating on the interior to "back
your lines out"?”. This nessage was not acknow edged by any of the
conpani es operating on the interior of the building, nor was it
acknowl edged and/or repeated by the dispatch center. Wen the
col  apse occurred, three firefighters in the building were pinned
by falling debris. Two other firefighters were able to escape into
an adjacent tool room Approxinmately three mnutes after the roof
collapsed, radio calls for help were nade by the two trapped
firefighters who escaped into the tool room These calls initially
went unanswered by either the I1C or the fire alarm dispatcher.
However, the calls were heard clearly by civilians with scanners
who were nonitoring the incident and were recorded on the dispatch
office's tape recorder. Sone |isteners even called the dispatch
center on the telephone to inform the dispatcher of the trapped
firefighters. By the tinme the IC becane aware of the calls for
hel p, an effective rescue effort could not be nounted to save the

* pp Deners, Fire in Syracuse: Four Fire Fighters Die (Quincy, MA: National
Fire Protection Association 1978).

25

lbid., p. 24
% Ibid.
 \bid., p. 25

28 T.J. Klem Five Fire Fighter Fatalities: Hackensack, New Jersey--July 1,

1988 (Quincy, MA: National Fire Protection Association, 1988) p. 43
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trapped nenbers.

In 1988, Deners wote about the Hackensack fire, concluding
that a "mgjor contributing factor" resulting in the firefighter
deaths was the "lack of effective fireground conmunications both
on the fireground and between fireground commanders and fire
headquarters..."®. Deners analyzed the sequence of communications
made by the trapped firefighters, which extended over a 15 mnute
and 50 second peri od.

Anmong the points Deners nmade was that Hackensack's single
radi o channel was inadequate to performall the functions expected
of it, including dispatching apparatus, fireground operations,
recall of off-duty personnel, and energency nedical calls. Deners
cited nunerous times when the dispatcher "over-rode" the radio
transm ssions of fireground units, including urgent requests for
hel p by the trapped firefighters®.

The New Jersey Bureau of Fire Safety (1989), al so
investigated the Hackensack fire, and |like the other investigators
cited major comunications problens as a contributing factor in
the firefighter deat hs. The Bur eau audited the radi o
conmuni cations tape and discovered that approxinmately 50 percent
of all radio comunications nmade at the Hackensack Ford fire, were
never acknow edged. The Bureau recommended that all fire
departnents in the State of New Jersey establish a mninmm of two
separate radio channels so as to permt the dispatching function
to take place on a channel other than the one being used for
fireground communications. The Menphis Fire Departnent wtnessed
two recent fires where communications problens played a role in
firefighter fatalities. Smth®, wote about an internal
investigation by the Menphis Fire Departnment into a church fire
that occurred on Decenber 26, 1992, in which a wood-truss roof
collapsed killing two firefighters. Cews at the scene were
operating on a fireground channel that was not being nonitored by
di spat ch personnel

Upon arrival, a Battalion Commander attenpted to contact
first-in units by radio, but was unable to do so after repeated
attenpts. The Commander, believing his portable radio to be
mal functioning, physically went to check on the progress of
conpanies. The collapse occurred shortly thereafter. Wen the
col I apse occurred, the Conmmander again attenpted to contact other
units on the scene to advise them of the situation, and again
received no response.

Anong the recommendations of the investigation team were
better training of conpany officers and acting conpany officers in
i nci dent conmand, an i ncreased enphasi s on fireground

* D P Deners, Five Fire Fighter Fatalities: Hackensack, New Jersey: July 1,

1988. (Lunenberg, NMA: Deners Associates ,1988) p. 1

30

Ibid., p. 15.

31

C.E Smth, Analysis of Two Firefighter Deaths--Gty of Menphis. (Executive
Fire Oficer Research Paper) (Emmitsburg, MD: National Fire Acadeny, 1993)
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conmuni cations, the recording of fireground comunications by the
di spatch office, and the dispatch of additional comrand personnel
to working fires in conmrercial occupancies or |arge structures.

Rout | ey* investigated the Menphis church fire for the United
States Fire Admnistration (USFA). Routley also found that
comuni cations problens contributed to the firefighter deaths,
concluding that the Battalion Commander was wunable to direct
operations on the fireground channel. Routley cited the fact that
fireground radio channels in Menphis are neither repeated nor
nonitored by the comunications center, as one problem area.
Apparently, the failure of sonme conpany officers and acting
officers to nonitor the radio and/or hear the radio over anbient
noi se, also contributed to the communications difficulties.

In 1995, Chubb and Caldwell wote about the April 11, 1994,
fire at the Regis Tower in Menphis, at which two firefighters
died. The fire occurred on the ninth floor of an eleven story
fire-resistive highrise building. The first firefighters to arrive
on the fire floor were quickly in peril for a nunber of reasons,
including a decision to take the elevator to the fire floor, an
hysterical and violent male victim and the occurrence of a
fl ashover in the roomof origin.

Conpanies on the scene were operating on an unrepeated
fireground channel. At one point a firefighter (who was later to
die) nmade a series of four urgent radio transm ssions attenpting
to communicate with his conpany officer. These transm ssions were
apparently nade inadvertently on the dispatch channel, not the
fireground channel. The IC was nonitoring the fireground channe
using his portable radio, while at the sane tine attenpting to
nonitor the main dispatch channel using the nobile radio in his
vehicle that was serving as the Command Post. At the tine these
urgent transm ssions were made, the IC was away from his vehicle,
and thus he did not hear them The transm ssions were heard by a
di spatcher nonitoring the dispatch frequency, but no further
action was taken by the dispatcher to informthe IC that a nenber
may have been in distress.

In 1990, Isner wote about his investigation of a fire at the
Bl ackst ock Lunber facility in Seattle, Wshington, on Septenber 9,
1989. The fire clained the life of a Seattle fire lieutenant. The
i eutenant had advanced a handline into an exposure building with
another firefighter when conditions rapidly deteriorated. After
trying unsuccessfully to find their way out, the officer began
calling for help on his portable radio. As the officer got |ow on
air, he passed the radio to the firefighter who also transmtted
repeated requests for help. None of these requests for help were
heard by the IC other personnel on the scene, or by dispatch
personnel. However, the transm ssions were heard by people in the
area who were nonitoring the incident wth scanners. The
firefighter was able to nmake his way close to an exit where he

2 3G Routley, Wod Truss Roof Collapse dains Two Fire Fighters

(Emm tsburg, MD: United States Fire Admi nistration, 1992)
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col l apsed and was eventually rescued. At the tinme the firefighter
was rescued, he was incoherent and no one realized that the
lieutenant was still in the building. The lieutenant ultimately
died of "inhalation of products of conmbustion"®  The firefighter
subsequently reported that when he was calling for help over the
radio he could hear the dispatchers providing "nove-up"
information to conpanies that were relocating, so he knew that the
radio was working. Isner concluded that the radio was not on the
normal fireground channel, since no one at the scene heard the
requests for help. He also concluded the radio was not
transmtting through the repeater, wthout which the portable
radio could not have been heard by the dispatch center. In 1993,
Routl ey wote about a USFA investigation into the deaths of two
firefighters in Pittston, Pennsylvania. The firefighters were
operating a handline inside a commercial building when the fl oor
coll apsed. Routley cited the fact that the interior crew did not
have a portable radio with which to communicate with the I1C as a
contributing factor in the deaths.

Rout | ey® investigated the East Bay Hlls fire in Qakland,
California. An Cakland Fire Departnent Battalion Chief was one of
25 deaths that resulted from this wldland-urban interface fire
Routl ey found that the comunications system being used by the
Cakl and Fire Departnment was conpl etely inadequate. QGakland used a
single radio channel for both dispatch and energency operations.
Al t hough a backup channel was available to handle all other radio
traffic during an energency, all six alarns at the East Bay Hlls
fire were operating on the main channel. The result was that units
were routinely transmtting over each other, blocking effective
comuni cati ons. Anot her communi cations problem that Routley cited
at the East Bay HIlls fire occurred when conmmand officers sw tched
nonentarily to the backup channel for better communications. The
result was that while command officers were communicating on the
backup channel, they mssed critical operational information being
transmtted on the main channel. Routley concl uded:

W t hout effective communi cati ons, it becane an
undi rected and uncoordinated situation, wth conpani es doing
whatever they could to provide for their own safety and
evacuate residents in the path of the fire. It was during
this period that the Battalion Chief was lost....The radio
tape indicates that he may have tried unsuccessfully to
communi cate as late as 1222 hours, approxinmately 30 m nutes
g;teg]gis | ast successful comunication [with the Qperations

ief]™.

¥ M Isner, "Fire fighter dies in warehouse fire," Fire Command, 57 (8),

(1990, August) p. 33

34

J.G Routley, East Bay Hlls Fire, OGakland - Berkeley, California
(Emm tsburg, MD: United States Fire Adm nistration, 1991a).
* Ibid., p. 76).
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