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“‘acrinh the disposal of an estimated
240 million vehicle tres each
vear in the United States. the manage-
ment of scrap tires has become 1 major
economic and environmental issue.
Although responsible means for dis-
posal. such as recyciing and incinera-
tion have recently become more com-
mon. the tire dumps of the last forty
Vs Lonumnue e PE'C"SCRI CIVIICNNEn-
tal and safery hazards that will lzstinto
the foreseeable future.

The fire service hushudtoconfront
this probiem on an increasingly fre-
quentbusis. Overthe pusiseveral vears
there has been a sharp incrense in the
occurinee and severitv of scrap tire
fires. Criment storaye regulifions are
often unheeded. and fire deparmients
are generallvili-equippedandunicined
in the munageniens of these incidenes:
this is especially rue in sl areus,
where nuny seeptire pilesaretocated.

Tire fires are ditferent from con-
venmional res in many respects, some

ofthe majorproblemsthesefires present
are listed below:

N Even relatively small tire fires
can require large community re-
source commitment.

Tn Lincaln. Nebraska. a fire in a pile of

scraptires measuring 130feecby S0fee:

by 10feet high required one-halfof the

fire depariment’s equipment and per-

sonneltoconirol. The overtime expen-

diture during chis incident reduced the

depurtment’s  abilin: 10 provide pre-

venticn and education programs for
the remainder of the budget vear.

M The cost of management is ot-
ten far bevond that which the fire
depariment can absorb. '
Canadiun ofticials estinuee die 990
Hagarsville, Ontario, fire cost $1.5 mil-
fion o extinguish and caused 33 mii-
lionindnnage. Arthe hetghtottheen-
acretire e ingaskill New Yok nendy
Lade fre thahiers amd Lo suppos



personnel were operating from as far

away as 70 miles.

B The environmental conse-
quences of major tire fires are sig-
nificant,

A tire fire in Rhinehart. Virginia issued

a plume of smoke 3,000 feet high and

50 miles long with fallout reported in

three states. This fire also threatened

the drinking water in the District of

Columbia with lead and arsenic con-

ramination. Officialsestimatedtheclean

up cost at $1.3 million,

B Extreme heat tarns rubber into
oil, and a standard passenger car
tire can generate about two gallons
of oil as it burns and liguifies.

If half of the burned tires in the
Hagarsville, Ontario fire were liquified
in this manner, an estimated 14 million
gallons of toxic oil could have been
leached into the soil of nearby farm-
lands (by comparison, the Exxzon-
Valdez incident spilled 11 million gal-
lons of oil into the sea).

Therisks presentedbvtire firesdemon-
strates the need to address this prob-
lem. The potentialfordamage increases
with every tire discarded. Fire depart-
ments, tire manufacturers, the insur-
ance industry and the public are atrisk
when these fires occur.

InJune of 1992, as part of an effort
supported by the International Asso-
ciation of Fire Chiefs(IAFC) and the
Scrap Tire Management Council, sev-
enteenindividualsrepresentingthe fire
service, government and industry met
in Washington, D.C. toexchange infor-
maltion and experiences on managing

tire fires. The recommendations of this

group are contiined in this document,

and can be helpful in the prevention,
planningand managementof scraptire
fires.

This documentand the guidelines
ircontainsareintendedto compliment:
1. Nationally recognized standards
and good practices, such as the
Codes and Swandards of the Na-
tional Fire Protections Association
(NFPA) and Factory Mutual Sys-
tems’ Loss Prevention DataGuides;
Locally developedsite-specific pre-
fire plans developed by the fire
prolection Organization:

3. Local or state ordinances, codes,
statutes, standards or rules, par-
ticularly thosc that regulate scrap
tire operators or storage facilities;

4. Emergency preparedness plans
developedbylocalandstateemer-
gency management organizations

3. Adviceandrecommendatons{rom
technical specialists from organi-
zations such as the Environmental
Protection Agency and the rubber
tire industry. -

b2

The guidelines coniained in this docu-

ment are based upon the collective

experiences of incident commanders
who have managed major scrap tire

firesandare presented as anadjunctio

the strategic and tactical practices al-

readya partof properfire ground man-

agementandcontrol. These guidelines
do not necessarily represent the poli-
cies of the International Association of
Fire Chiefs, it staff or members, nor of

the Rubber Manufacturers Association,
its staff or members.
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Initial Action Checklist

Identify dangers to life safety
Shut off utilities

Evacuate nearby homes and business
Keep personnel & vehicles out of smoke plume

Assign sectors and establish a command post

Determine the size of the pile and the extent of fire
spread _

Locate fire breaks

Determine the composition of the pile

Establish hazmat zones: hot, warm and cold

Call for additional resources
Track excavators, bulldozers
Mutual-aid dcpartments
Hazmat units
Environmental agencies

Protect exposures

Contain run-off water and protect environmental
exposures

Contact public agencies and contractors

Separate burning tires from the pile




re-incident plans are developed

to identifv the special consider-

ations and hazards of a particu-

lar site or propenty sc it responding

units will know whar to expect and

how to proceed during initia] opera-

tions, Pre-plans mustaccommodatethe

agengysstandard operating procedures

and specity exuctly how those proce-

dures are to be applied should a fire
break outata given location.

Al sarup dire und cubber prnoducts
storage facilities should be considered
higherisk storage sitesand pre-planned
accordingiv-regardiess of the sire's lo-
cation or the owner's atitudes,

Phvsicallv included withinthe pre-
fire plan i information and resource
material thought to be of possible use
tothe incidenr comnrnrder. nefrecise
of 2 tire e, these resourees would
nclude mups of the area, information
v the hvdrographic conditions of the
soilwater supply connngeney phins,

criereeney conbaets b varicy ot

other important considerations.

Also included in the pre-fire plans
shouid be anticipated assignments for
muual aid companies and organiza-
tional charts specifving the anticipated
controlsectors. Themeansof maintain-
ing fireground and incident manage-
ment. whetherIncident Command Svs-
tem. or bv some other means. should
be anticipated and included inthe pre-
tire plans. :

This chapeer will divcuss the kol-
lowing common elements of tire tires
thatneedtobe consideredund included
in the pre-fire pluns:

1. Theanrcipated establishmenrof
functionul incident manigement
svstenm, o inchude command and
controlorall responders and seork-
ory.

2. Theoarlvrecognitivnoftire firesas
potential hazirdous muaterials
thazman incidents, with consider-
dions given o treating theny as
such



Information regarding the site's lo- |

cation. lay-out. size and composi-
tion, Alsoinformationregardingac-
cess and egress routes, the physi-
cal infrastructure of the roads and
other “access” considerations.
Access to local. state and federal
agencies or organizations with en-
vironmental and‘or emergency
management responsibilities.
Access to local and regional con-
tractors with specialized equip-
ment.

Information managementplans, 1o
include resource request tracking
forms, video recording of incident
progression and financial reim-
bursal requests.

1:

'Incident Management
Planning

1.1 Allfire incidents should be man- -
aged within the guidelines of an inci-
dent command systerm. A complete de-
scription of the components and struc-
ture of the various commandsystemsis
beyondthe scope of thisdocument, bue
is available through the Fire Service
Incident Management System Consor-
tium and the National Fire Protection
Association.

1.2 A system of personnel account-
ability must be established and utilized
from the earliest stages and continue
throughout the duration of the inci-
dent. Thisis particularly importantcon-
sideringthe number of tirefightersand
other personnel operating at large tire
fires. Furtherdiscussionof accountabil-
ity is contained within Chapter Five,
Health and Safety.

1.3 Mutual-aid deparimentsand out-
sidezgenciesshouldbe includedinthe
pre-fire planning process. All depart-
ments and personnel operating at the
fire should be familiar with the
fireground control and accounability
systems. Drills should be conductedto
ensure that all personnel are familiar
with their individual roles and respon-
sibilities on the fireground.



2:

3:

Recognition of Hazmat
Potential

2.1 The pre-fire plans should note
that tire fires produce a variety of pol-
lutants, and although not always toxic,
shouldberegarded withz highindexof
suspicion. Sinceitisrecommendedthat
majortire firesbe handledashazardous
materials incidents, the pre-fire plans
should call for first-responder hazmat
precautions and and subsequent acti-
vation of department hazmat person-
nel and resources. -

2.2 Tires are not themselves a haz-
ardous waste. Only their products of
combustion present concerns.

2.3 Moreinformationonhazmatman-
agement is contained in Chapter Five,
Health and Safety, and Chapter Seven,
Environmental Concerns.

Site Location, Lay-out,
Size and Compaosition

3.1 Theexactiocationandsize of the
tire storage yard or dump should be
determined. This is often difficult and
incompletely performed since many
sitesarelocated inremoteareasoraccu-
mulate as the result of illegal dumping.

3.2 Maps of the site should be up-
datedand madeavailable in the pre-fire
plan. Ingressandegress plansforappa-
ratusand personnelshouldbeincluded.
The development of additional access
pointsshouldbe planned withthe means
of mainmaining or expanding accesses
provided. The possible locations for a
command post and any usable on-site
buiidings may aiso be identified.

3.3 Topographical, aerial and soil
composition maps should be obtained
andupdatedtoshowhydrantsandwater
supply sources, accesses, inferiorlanes
or passages and fuel load configura-
tions.

3.4 Schools,homes, crops and trans-
portation routes near the site shouldbe
identified as “high risk” exposures and
considered should evacuationorpollu-
tion control become necessary.

3.5 The locution of any utilities on ot
near the site should be identified so
responders can quickly shut off power
toelectricalorgaslines and preventthe
nun-offofcontaminated waterinto storm
drains or plumbing systems.
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3.6 The condition of roads and ac-’

cessesshouldbeconsideredinthe pre-
fire plansinordertoavoidthecommon
problem of first-arriving units becom-
ing stuck in mud or unable to exit a
narrow access. The fire department
shouldidentifyhowaccesscanbemade
to remote sites. More information on
access roads is contained in Chapter
Two, Fire Prevention.

3.7 The composition of the pile
should be considered since important
differencesexistindeveloping suppres-
sion strategy. Shredded or “chip” tire
piles present different challenges than
whole tires, as would the existence of
plastics, metals, refuse or hazardous
chemicals/waste. Additionally, the age
of the pile and the local climate may
affect the amount of rodent and insect
infestation of the particular site.

4:

Locél, State and Federal
Agencies or Organizations

4.1 Pre-fire plansshould contain cur-
rent emergency contacts for all local,
stute, and federalagencies ororganiza-
tions with expertise or responsibility in
management of environmental disas-
ters. The lists should include phone
numbers, facsimile numbers, addresses
and radio frequencies if applicable.

4,2 Since emergency management
stmicturesdifferacrossstareand county
lines, each fire department willhave to

research its own govemment structure
and laws to determine the appropriate

agencies to involve. These agencies
should ‘participate in, or at least be-

come familiar with the pre-{ire plaus.

4.3 Examplesofconcemedagencies:

+ State and local police

» Public works agencies

e State department of emergency
management

¢ Federal Emergency Management
Agency (FEMA) regional offices

» Regional, state or federal environ-
mental protection agency (EPA)

»  State division of natural resources
or state forestry agency

«  State fire marshal’s office

« Finance, purchasing and budget
agencies -

4.4 The pre-fire plans should assign
the various governmentagenciestoap-
propriate sectors in the command sys-
tem. This will allow for smoother tran-
sition of sector control in areas such as

-10-




“environmental management” or “re-
source management” when those re-
spective experts arrive on scene.

5:

Local and Regional
Cantractars

5.1 Pre-fire plans should contain up-
to-date emergency contacts for local
andregional companies/organizations
with access to heavy equipment or
materialsusefulformanagingscraptire
fires. Companieswithheavy earth-mov-
ingequipment, front-end loaders, track
excavators or mid-size dozers should
be identified and contacted for support
as part of the pre-planning effort.

5.2  Other commonly used organiza-
tions include: :
¢ Construction and wood supply

companies
» Fquipmentrepairandmaintenance
COntracrors
*  Fill dirt and gravel contrac-
tors
* Canteenorfoodservicespro-
viders
¢ Sanitation or “Poria-John”
companies

«  Public and private universi-
ties: departmentsof ecology,
‘environmental engineering,

etc.

s Foam/chemicaladditives manufac-
turers

» QOilreclamationandclean-upcom-
panics

» Aeral photography and infrared
reconnaissance (sometimes pro-
vided by state police or a univer-
sity)

5.3 Private contractors expected to
participitte in fire suppression activi-
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ties, suchastractoroperators, willneed -
to be trained in the use of fire fighting
personal protective clothing and gear,
including self-contained breathing ap-
paratus. Provisionsshouldalsobemade
for earth-moving equipment to accom-
modate SCBA cylinders or other such

' equipmentina waythatwillnotrestrict
the operator.

5.4 The pre-fire plans should assign
the various contractors to appropriate
- sectors in the command system. This
will allow for more efficient operations
in areas such as “maintenance” or “re-
connaissance” when those respective
contractors arrive on scene. The con-
tractors identified in the pre-fire plans
should participatein oratleastbecome
familiar with those plans.

0:

Information Management
and Resource Request
Tracking

6.1 Theamountof information, both
written and oral, that is generated dur-
ingaprolongedincidentisoverwhelm-
ing - and can cripple the command
structureifitisnotmanagedeffeciively.
Therefore, an orderly system of infor-
mation management should be de-
signed as part of the pre-fire plans. A
senior sector of the command system
shouldbededicatedtoinformationand
resource management.

6.2 Al requests for major materials,
supplies orresourcesshouldbe coordi-
natedbythe Informationand Resource
Manageiuent Sector. Similady, all in-
coming resources and supplies should
be reported to the Sector. When an-:
other sector commander pulls a re-
source, notification should be immedi-
atelysenttothe Resource Management
Sector. In turn, the Resource Sector
makes available the list of available
supplies.

6.3 The management of this flow of
requests and notification may be best
handledbytheuseof carbon-copy “track-
ingforms.” The Informationand Resource
Management Officer should have copies
of all tracking forms. Ideally this allows
for rapid tracing of unfilled requests and
missing materials. After the incident, a
systemofresourcetracking will be critical
forthe reimbursal of the fire department(s)
andall other concerned organizations by
federal and state agencies.

12—



6.4 Videotaping of the incident
should also be included in the pre-fire
plans. This will allow for pest-incident
analysis as well as documentation of
fire department activity. Video-taping
of requests und meetings with govern-
ment officials and private parties can
only assist in assuring that promised
resources are delivered.

4
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he prevention of fire is a primary

goal of both small and large fire
deparuments. Indealingwith stock piles
of scrap tires..prevention is of para-
mouni importance because of the po-
ential size, environmental impact. du-
ration and cost of major tire fires.

Risk assessment and pre-fire plans
mav be used by local authorities o
des elop policies regarding tire sworage
site maiatenance. Accordinglv. the site
owner operator may be required 1o
provide necessury on-site resources
<uch s a watersupplv svstem. foam or

chiemica] agents, fill dim and other ap-

propriute materials,

This chupteriiststhe on-site ¢ondi-
tensund preventative requirements all
~crap tire storage Bwiltities should have
@ buseline, Speciui atention is given
e storage configuration since o major
mbjective during i fire is to limit the fire
spread. Also, since most tire fires are
caused byarson, strongemphuasisison

RIS

~

~ite security s included,

Each tire storage site will have dif-
ferent characteristics. and individual
cases will require special consider-
arions. )

This chapter will discuss the fol-
lowing common elements of fire pre-
vention in tire storage sites:

1. Theon-sitestoragedesignrequire-
ments for materials and resources.

2. Site securitv and fire deparment
access into the storage site.

3. Fire depanment reconnaissance
and information-gathering in situ-
ations where the site is an illegal
chimp or the party responsible for
the storage site is unknown or un-
reachubie.

4. Determining reguirements for sva-
ter supply on or near the site.

5.  Maintining professional and pro-
ductive working relationships with
sile OWner operdlorns.
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1:

Security and
Fire Department Access

1.1 The perimeter of the facility
should have a chain-link fence ut least
ten feet high with intruder controls on
the top (in accordance o appiicable:
local laws). Clearly visible signs with
business hours and regulations should
be posted near the facility entrance. A
qualified szcurity attendancor site min-
ager should be on-site atail times when
the facility is open [some sites have
developed effective security off-hours
by using security dogs}.

1.2 Fach tire storage yard or pile
should be provided with emergency
vehicleaccess routes, such
that no portion of the pile
is more than 150 feet from
anaccessroador fire break,
Access routes through the
pites should have a clear
width of at least 60 feer.

1.3 There should be
gates pratecting each ac-
cess point that can be
locked when the facility is
closed. All gates should
have a 20-foot open width
and remain unobstructed

-
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atalltimes. The gates shoufd have rapid
entry design compatible with fire de-
partment requirements. Electrical gates
should have default capabilities to the
untocked position.

1.4  All roads and accesses should be
designed to support the loads imposed
by fire fighting equipment. All bridges
and structures, including drainage seruc-
tures on access roads, should be ca-
puble of carrying a minimum design
loud of HS-20 per AASFTO “Standard
Specifications for Highway Bridges.”
Access 1outes should be surfaced with
material designed to permit accessibil-
ity under all climatic conditions.

1.5 All emergency vehicle accesses
should have unobstructed vertical clear-
ance of 14 feet, or as
neededforpassage oflarge
fire- fighting apparatus. A
minimum turning radius of
45 feershould be provided
for emergency vehicle ac-
cess. Alldead-endaccesses
in excess of 150 feet long
should be provided with a
turn-around area.

1.6 Accesses should be
well-maintained and re-
main accessible to the fire
depariment at alf times.



2:

3

Storage Site
Design Requirements

2.1 Tire piles should be limited to 20
feet in height with a maximum perim-
eter of 250 feet by 20 feet. The edges of
the pile should be at least 50 feet from
theperimeterfence,andthatareashould
be clear of debris or vegetation. Since

" tires tend to slide down from the sides
afthe pile and close off the fire breaks,
allinterior fire breaks should be atleast
60 feet wide.

2.2 Anarea exténdmg 200 feet from
the outside perimeter of the pile(s)
~ should be totally void of rrees, plants or

vegetation. All exposures, including

" buildings, vehicles or flammable mate-
rials should be at least 200 feet away
fromthetirestockpiles. Pilesorstorage
racks should not be located near or
" below power lines.

2.3 Scrap tires should not be stored
onwetlands, flood plains, ravines, can-
yons or on steeply graded surfaces.
Ideally, the site should be flat with a
concrete or hard packed clay surface
(not asphalt or grass) designed to cap-
ture and contain water run-off.

2.4 No open-air burning should be
allowed within 1000 feet of the tire pile
andnoweldingorotherheat-generating
devices allowed within 200 feet of the
pile. Smoking should only be permitted
indesignatedareaswellclearofthe pile.
Lightening rods conforming tolocaland
state codes should be placed on the
facility, but away from the tire piles.

Water Supply
Requirements

3.1- When the volume oftires in stor-
age exceeds 50,000 cubic feet, a water
supply sufficient to supply 1,000 gal-
lons per minute (GPM) for six hours
should be made available.

3.2 Ifthereisa stream, lake or other
body of water located in the vicinity of
the storage area, fire department draft-
ing connections should be provided in
accordance with the fire department’s
response plan. '

3.3 All water supply systems should
be approved by the responsible local
authority (fire marshal, fire chief, etc).

3.4 Fach fuel-fired vehicle operating
atthe storage yardshouldbe equipped
with at least one 2A,10BC-rated or
higher portable fire extinguisher.
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5:

Remote Site -
Reconnaissance and
Information Gathering

4.1 Mostlargetire pilesarelocatedin
remate, rural areas. Many are the prod-
uct of years’ of illegai dumping. Since
these dumps sites are isolated and “out
of site” the local fire department very
often fails to consider the fire preven-
tion issues that need to be addressed.

4.2 Aerial photography is very useful
indeterminingthelocarionsoftire piles.
However, an on-site inspection will be
necessary for determining the site’s ac-
tual size. Aerial photos may not reveat
the depth of the pile, especially if tires
have been dumpedintoa ravine or pit.
Photos also may not reveal stretches of
tires dumped in forested or wooded
areas.

4.3 Site inspections and reconnais-
sance should be conducted on 4 regu-
lar basis to determine whether the site
is growing in size, to determine the
corspositon of the pile’s conternts and
to record changes in ecological and
environmental changesassociated with
the pile’s existence.

4.4 Fire depurument inspections and
fire prevention records may be useful
for persuading public agencies and le-
gl entities char appropriare clean-up
requirements must be set. Suchrecords
may alsojustity establishing such clean-
up requirenients.

Relationships with
Site Owner/Operators

5.1 Asignificantnumberofmajortire
fires have occurred just after stepped-
up regulatory or code enforcement ef-
forts were initiated against the facility
or property. Nearly all these fires were
attributable to arson.

5.2 When approaching the owner/
operator of 2 scrap tire tire storage or

disposal site, it is strongly advised that
efforts are made to assure him that the

planningandfire preventioneffortsare
not necessarily part of any punitive
action or a precursor to legal action.

5.3 Pre-fireplanningandfire preven-
tion efforts should foster a good work-
ingrelationshipwith thefacility orprop-
erty owners and operators. It is impor-
tant to have such a relationship estab-
lished.




he responsibilities of the first-arriv-
ingunitormembertoassume com-
mand of the incident is a fundamenral
conceptof the Incident Comunand Sys-
tem. The company officer on the first

arriving unit will need to “size-up” the

scale of the incident and communicate
the extent of emergency 10 the dis-
patcher and other responding unirs.

Theofficer'ssize-up directsthe ini-
tial operations of the incident and pro-
vides the groundwork for developing
aneffective command svstem. The suc-
cess of initial communicaiions. safery,
wuter HLIPP]\ SLIPPI'(_‘SSiOﬂ ancl ]')l'\'JP'
ety conservation efforts will depend
on aecurate size-up and eariv coordi-
nutedactions by the first-arriving units.

Size-up is animportant on-going
function that does not end until the
incident is resolved and fire depart-
ment activities have terminaied,

- This chapter will address the fol
lowing concerns that need 10 be ad-
dressed during initial size-up:

1. Idenificatdon of dangers 1o civil-
ians and firefighters at the scene
and potential threats to the local
COMMURIL.,

2. The recognition of the fire as a
potential hazmat incident.

3. Theextentoffireinvolvementand
itsrate of spreadthrough available
fuel.

4. Thelocationandproximity ofbuild-
ings. transportation routes, utilities
or other complicating exposures.

5. Recognitionof immediate environ-
mental concerns.

6. Aninitial estimate of the need for
additionalresources. apparatusand
personnel., '
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2:

Bangers
to Life Safety

1.1 Thefirstarrivingunits should de-
termine whether any threats 1o their
ownsafetyexist. Personnel shouldkeep
a safe distance from any scene thought
to be unsafe because of criminal tres-
passersorhostile property owners. First
respondersalsoneedtoassessthedan-
gers of live wires, hazmat or cnviron-
mental exposures and other possible
complications.

1.2 The incident commander should
tour of the site’s perimeter (if possible)
in order 10 view all angles of the fire,
determine the location and rate of fire
spread, amount of available fuel and
the location of exposures. During this
initial survey, a determination should
be made whether any persons have
beeninjuredorifanyoneatthesiteisin
danger.

1.3 Nearbyhomes,commercial build-
ings or public places should be consid-
ered for evacuation depending on the
amount and direction of the smoke
plum. Any area likelv to be contacied
by direct smoke should be evacuated
asa precaution. Consider closing roads
ortranspartation routesaffected bythick
smoke.

Recognition of the Fire
as a Hazmat Incident

2.1 Thesceneshouldbeapproached
andsized-upasahazmatincident. More
details on this aspect are contained in
Chapter Five, Health and Safety.



3:

4:

Fire Involvement
and Rate of Spread

3.1 Duringsize-uptheincident com-
manderneedstodeiermine theamount
of fuel aciively burning and the total
amount of fuel available. The incident
commander will have to estimate the
rate of spread in order to decide where
firebreaks will be cut through the pile.

3.2 The composition of the pile will
affect the rate and’ direction of fire
spread. Firesoccurringin pilescfwhole.
tirestendtoburn down into the middle

of the pite where packets of air allow

for continuec combustion. In piles in-
volving chipped cr shredded tires, the
fire tends to spreac over the surface of
the pile and then cause surface
crustation, inhibiting the downward
spread of fire into the pile.

3.3 Anention should be given to the
significance of burning embers during
size-up. Embers of scrap rubber may
travel considerable distances(1/4 miles
or mose) and must be contrclied.

3.4 Duringsize-upthe incidentcom-
mander will have 1o determine the ac-
cessibility of sections of the pile, and
will have to determine the need to cre-
ate additional access points.

""")nf"" e L LD LITYT

Location and Proximity
of Exposures

4.1 After life safety considerations
have been addressed. the fire
department’s second priority is prop-
erty conservation. During the incident
commander’s initial tour of the sire. the
Jocationandtypesof exposuresshould
be noted.

4.2 Buildings, equipmert and utili-
ties inthe proximirrofthe firewillneed
tc be protected by water curiain or
directapplicationof waterbvfogstream.
in order to lessen the effecis of the
intense radiant heat from burning rub-
ber. If multiple
exposures exist,
the incident com-
mander will have
to prioritize their
importance dur-
ing size-up. Con-
siderations of the
exposures should include the possible
existence of heavy fire loads. hazard-
ousmaterialsorvital fire fighting equip-
ment (such as water supply pumps,
etc).

4.3 The proximity of wtiliies. over-
head and below-grade. needs to be
accessed during size up. Service inter-
ruptions should be made as necessary,
but consideration should be given to
theimpactsuchinterruptions may have
on existing fire protection systems,
phone lines and other utilities.




5:

6:

immediate Environmental
Concerns

5.1 The proximity of wildlands, for-
estedareas, bodies of waterand similar
natural boundaries should be noted by
the incident commander during size-

up.

5.2 Given the rural location of many
tire piles, the potential for fire spread
into wooded areas is often great. The
prevention of heavy brush fire, forest
fire or wildland-urban interface fire
should be a very high priority. In the
case of such firc spread, additional re-
sources will be required, drawing from
the already strained resources of the
local fire protection agencies.

5.3 Thepotential forrun-offinto, and
pollution of natural resources is a sig-
nificant concern and should be ad-
dressed during size-up. If necessarv,
immediate efforts should be made 10
contzin pollution from the fire and
master-stream runnoff.

5.4 Theincidentcom-
mander should size-up
the potential environ-
mental consequences ot
the fireand beginnotify-

&
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Additional Resources,
Apparatus and Persannel

6.1 Animmediateassessment forthe
need for additional rescurces and the
summoning of those resources should
be included in the size-up report. The
early notification of allied agencies (as
established in the Pre-Fire Plans) will
facilitate their timely placement into
the command structure and involve-
ment in the incident. -

6.2 An initial size-up report should
be radioed by the incident commander
so that other responding units and the
controfling dispatcher understand the
extent of the incident. The size-up re-
port should include the designation of
theunii(s)onthe scene, abriefdescrip-
tion of the incident, any safety con-
cerns, abriefdescriptionofactiontaken,
a declaration of strategy, and the loca-
tion of the command post.

ing the appropriate
agencies as outlined in
the pre-fire plans.




he arganization of fireground com-

mand must develop at 2 pace that
stavs ahead of the tactical deplovment
of personnel and resources. Inorderto
manage a maior tire fire the incident
commandermustbeahletodirect. con-
trol. and rack the positions and func-
zions of all operating companies.

Anintactcommand structure isthe

most effective tool the incident com- -

mander can utilize 1o combat a major
tirefire. The commandstructure should
aid the incident commander in:

» Esuablishing overall incident ob-

jectives

*  Determining appropriate stralegy
s Developing action plans

*  Obuiningundussigning resources

*  Assigningspecificobjectivestotac-

tical sectors

¢ Precicting outcomes _

«  Continually sizing-up the incident
and revising plans

This chapter will address the fol-
lowing issues as they pertain to estab-
lishing conirol of 2 major tire fire:

1. Assigning tactical sectors and es-

tablishingacommand postearivin
the incident.

2. Developing effective communica-
tions among fireground units, mu-
tual aid companies and dispatch.

3. Deploving initial suppression re-
sources 1o “knock-down” or con-
tain the fire. ‘

4. Evacuation of civilians who may
potentiaily be in danger of expo-
sure to smoke or other hazardous
products,

5. Contacting public agencies and
privitie contractors, and coordinat-
ing resources from outside agen-
cies. .

6. Coordinating mutval aid resousces

~ anddevelopingaccuratesiteinfor-
nndion,
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2:

Assignment of
Tactical Sectors and
Command Post

1.1 The incident commander will
needto sector outthe tactical responsi-
bilities of the incident. Experience has
shown that the following functions
should be sectored, if possible, from
the earliest stages:

s« Warer supply

» Information and communications
» Materials and resources

» Mural aid and staging

¢ Environmental conservation -

¢ Health and Safety

*  Suppression

1.2 A command post should be es-
tsblished with appropriate lighting,
phone and radio communications.
Charts ormapsofthe fire ground should
be posted, withthelocations of appara-
tus, exposures and water supplies
clearlvmarked. Personnelaccountabil-
ity measures should be monitored
through the command post.

1.3 Thecommandpostshouldalways
remain accessible and idencified,
whetheritis located onapparatusorin
a structure. The locaton of the com-
mand post should be out of the way,
but close enough to allow the incident
commander to view of the incident.

1.4 Be prepared 10 move the com-
mand post if wind direct shifts, expos-
ing personnel to the products of com-
bustion (accurate weather torecasting
s anasset).

Development of
Communications

2.1 It is vital 1o the success of the
operationthataneffective communica-
tions system be established early in the
incident, and utilized by all personnel.
Hand-heldand mobileradioswithdedi-
cated frequencies provide the most ef-
fective means of commimications on

~ thefireground, while cellularand fixed

telephone and facsimile are useful for
managing information and contacting
outside agencies.

2.2 Ideally, the radio system should
match the command system, limiting
radiotraffictothe incident commander
on one primary channel, while assign- -
ing alternate channels to the various
sectors for tactical operations. Person-
nelengagedin firesuppressionorother
potentiaily hazardous activities should
remain in direct communication with
personneloutside ofthehazardousarea,
as providedforbythefiredepartment’s
personnel accouniability system.

2.3 Mutual aid companies and out-
sideagenciesshouldbeinciudedinthe
communications structure as needed,
based on their deployment within the
command system. Extra portable ra-
dios programmed 10 the appropriate
frequencyties) should be made avail-
able to mumwal aid personnel by the
communicationsofficer. Radiocommu-
nications should be articulated in clear
dinlogue tinstead of codes) in order to
avoid confusion.
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2.4 Theincidentcommunderandthe

communications officer should anrici-
pate the need to expand the communi-
cations system as the incident growsin

size. Manufacturers, rental companies .

and large public safety organizations
may be considered as sources for ob-

taining extra radios. Additionaliy, the’

need to coordinate phone. facsimile
and radio resources with the Public
Information Officer's responsibilities
should be anricipated.

3:

Deploying Initial
Suppression Resources

3.1 A water.supp_ly capable of pro-
viding atleast 1,000 gallons per minute
(gpm) should be established for every

50,000 cubic feet ormore ofwholetires .

involved. In most areas the remote lo-
cation of tire storage yardswill necessi-
tatéusing watertankersorotherspecial
MIEASULES. '

3.2 Inu major fire, it is unlikely that
initial resources will be sufficient to
completely control the fire. Inthis case
the goal of initial suppression opera-
tions will be to limit fire spread and
protect exposures. Radiant heat will
enhance fire spread and complicate
exposure control, while limiting the
abiliry of fire fighters to approach the
fire with hand lines (1 3/4t0 21/2inch
lines). :

3.3 The intense heat created by tire
fires, and the burn characteristics of
rubber will lessen the effectiveness of
direct water applicationasacoolingor
suppression tactic. In general, variable
gallonage-constantpressure fognozzles
are more effective than solid streams.
Solid streams tend to spray off the tires
without reducing the surface tempera-
tures, and causeincreased run-offwhile
depleting watersuppliesmore quickly.

3.4 The benefits of master streams
and fadder pipes should be weighed
against the potential for “pushing the
fire” and the heavy taxation of water
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supplies. Ideally, the unburned fuel
should be separated from the pile be-
fore, or as soon as, large lines are ap-
plied directly to the burning surface.

3.5 Theuseofwettingagentsorfoam

additivesis controversial, butgenerally
considered to be of little immediate
value for fighting tire fires, especially
during initial operations. The costs in-
volved suggest the use of such addi-
tivesmay be efficientonlyforexposure
control.

4:

Evacuation of Civilians

4.1 Evacuation of civilians, as a life
safety consideration, should be consid-
ered as a highest priority by the inci-
dent commander. No strategy for man-
aging the incident should by-pass

- evacuation considerations. Since burn-

ingtiresare extremely difficuittoextin-
guish, the incident commander should
not attempt to “beat the clock” - make
early evacuations a higher priority.

4.2 Areassubjecttoevacuationshould
be anticipated during the pre-fire plan-
ning process. Anyareasexposedtothe
smoke plum, or subject to such expo-
sure from shifting winds, should be

evacuarted as a precaution.

4.3 The staging locations for evacu-
eesshould be identified during Uie pre-
fire planning process. Thetime needed
to conduct the evacuations in an or-
derlymannershouldbeconsideredand
factored into calculations for transpor-
tation requirements. Liaison with law
enforcementandemergency prepared-
ness organizations will be necessary to
facilitate thisactivity. Medicaland health
care agencies should also be involved
to assist the elderly, especially if the
evacuuation tme is prolonged.

4.4 No evacuees should be allowed
to return to the vicinity until environ-
mental monitoring hasbeen performed

by the appropriate authorities and the

area is deemed safe and habitable.
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5:

Coordinating

Public Agencies and
Private Contractors

5.1 Publicagencies and private con-
tractors, as identified in the pre-fire
plans, should be contacted in the earli-
estpossiblestagesoftheincident. If the
resources of a given agency or com-
pany are not needed initially, those
agencies should still be placed on
“stand-by” since the fire may progress
to larger proportions than expected.

5.2 Agencies or companies should
be contacted by the resource sector
commander via phone or facsimile.
Notes orrecordings should be madeto
list the specific services each agency

can offer, with an anticipated time of .

arrival for each item. If possible, each
outside organization should be givena
specific assignment, a point of contact
and any pertinent incident information

prior to their arrival on the fireground.
If possible, all meetings and transac-
tions with outside representatives
should be recorded in order to clarify
any conflicts which arise after the inci-
dent.

5.3 Private contractors expected to
participate in fire suppression activi-
ties, suchastractoroperators, willneed
10 be trained in the use of fire fighting
personal protective clothing and gear,
including self-contained breathing ap-
paratus. Provisionsshouldalsobemade
for earth-moving equipmenttoaccom-
modate SCBA cylinders or other such
equipmentina way thatwill notrestrict

- the operator.

5.4 The resources or services avail-
able from each outside organization
should be communicated to the inci-
dent commander in a concise and sys-
tematic manner. The resource sector
will have to “weed outr” exmraneous
information and well-meant but un-
necessary contributions.




6:

Mutual Aid Resources
and Site Information

6.1 Thecommandsectcrresponsibie
for coordinating mutual aid companies
should be established as soon as the
call for mutual aid is issued. Inthe case

of large fires the sector commander
should anticipate the influx of a great
number of personnel and resources
from other departments, and realize
that mutual aid companies will require
direction and management from the
moment they armve.

6.2 Directions to the incident shculd
be marked along the major transporta-
tion routes for inceming muwal aid
companies. Signs, flaresorothermeans
canbeusedeffectively forthis purpose.
A staging area should be established
and clearly designated: all incoming
units should repor to the sraging area
before receiving assignments on he
fireground.

6.3 All incoming mutual aid compa-
nies and outside organizations should
be directed 10 report in to the mutual
atd sector commander. During sign-in.
each company should indicate—on a
chart—information such as:

¢ The individual in charge of the

group

*  Typesofapparatus orequipment
*  The number of personnel

*  Llevelsoftraining
*  Howlongtheywillconmmitto:he
incident

* anvspecidd needs

6.4 The mutual aid commander
should assign specific tasks to indi-
vidual mutual aidteams, as directed by
the incident commander. Each team
operaling on the fireground should be
provided with maps, charts or other
materials which convey information
aboutthesizeandextentofthefire,and
indicate where command, rehab, water
supply and other sectors are located.

6.5 Radios or protective equipment
may need to be distributed to ensure
the mutual aid companies are properly
protectedandaccountedfor. Consider-
ation may be given to assigning one
local fire department member to each
murtual aid company to improve com-
municaticnsand coordinate fireground
activities.

6.6 Muwal aid companies may re-
quire food. shelter and rehabilitation
services nearly immediately upon ar-
rival. Considerationshouldbegivenby
the murual aid sector commander t©
addressing these needs.



Scmp tire fires present a number of
uncommon dangers to the health
and saferv of fire fighters. in part dueto
thelack of experience mosifire fighters
and fire officers have in dealing with
suchincidents. The potentiaflyhazard-
ouseftects of rubber fire emissions. the
phyzical exertionrequiredtofightsuch
iires. the intense heat and the often
unsanitany conditions of dumps all
present unique dangers 1o fire fighters
that need 1o be recognized as priority
health and safety concerns.
Nationalundlocal saferv standards
suchusthose contuined NFPA 1500and
OsHA EPA Rules and Reaulstions
~hould constitute the funduamental base

of fire departiment sufety operistions.

andshouldbeapplicdwoall operations,
including those commencinguttire fires,

This chaprer will discuss the fol-
lowing health and safety concems in
fighting tire fires: :

1. Understanding the hazardous ele-
ments of scrap tire burn emissions
and the appropriate development
of hazmar procedures. -

2. Establishing appropriate levels of
protection for personnel operating
on the fireground.

3. Rechabiliration and rowation of per-
sonnel and maintaining account-
ability of all members.

4. Safeproceduresforuse and main-
tenance of fire fighting and earth-
moving equipment.

5. Recognizingthe dangers posed by
snakes, rodents and insects living
in tire and rubber dumps.

YO
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1.

Hazardous Emissions and
Hazmat Procedures

1.1 As thetire fire grows inintensity,
it generates higher temperatures and
voluminous amcunts of thick, black
acrid smoke. The plume (smcke col-
umsn) may become even more dense
due to the accumulation of hydrocar-
bon pools.

1.2 Rubber has a heating value of
15,000 Btu per pound, which is similar
to petroleum. However,ascombustion
becomes less compiete, the amount of
organicsemittedtendstoincrease. This
suggests that smouldering tires may
present more danger :han those fully
involved.

1.3 Studies of tire fires have identi-
fied the emission of significant quanti-
ties of bezo(a)pyrene, a reporied car-
cinogen. and high emissions of other
noxious compounds, particularly ben-
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zene (anotherknowncarcinogen), with
concentrations often exceeding 1 part
per million (ppm). Additional discus-
sionof the burn characteristics are pre-
sented in Chapter Seven, Environmen-
tal Concerns.

1.4 Given the potential health and
safety dangers of tire fires, the incident
commander should enact all appropri-
ate hazmat procedures, toincludeseal-
ing offthe areas with well-marked hot,
warmandcoolzenes. Eachzoneshould
be clearly marked with fire-line tape,
cones or other highly visible means.
Personnel enteringthe hotzone should
be equipped withappropriate personal
protective gear, as described in the fol-
lowing section.

1.5 Sanitationfacilities (soapandwa.
ter)should be provided for decontami-
nation of personnel exiting the hotand
warm zones. Soaked orheavilyexposed
gearshould be dropped by fire fighters
inthe warm zone and decontaminated
before re-use.
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'2:

3:

Establishing Apprbpriate
Levels of Protection

2.1 Personalprotective clothing (tumn-
out gear) and self-contained breathing
apparatus (SCBA) meeting NFPA stan-

“dards shonld be worn hy all personnel .

-working in or exposed 1o the products
of combustion. Allnon-fire department
personnelsimilarly exposedtothe prod-
ucts of combustionshouldbe provided
with turn-out gear and SCBA, and the

approprate training required to use

that gear.

2.2 Respiratory equipment forheavy
machineoperatorsshouldbe provided.
This may be best accomplished by af-

fixingbracketsinthecabofthevehicles

for holding air cylinders.

2.3 Ifitrains during the incident, itis
likely that a “black rain™ will cover per-
sonnel and equipment below the arca
of the smoke plum. Since this rain con-
tains potentially hazardous organic
compounds from the smoke, full um-
out clothing should be worn by all
personnel. Decontaminationof person-
- nel and equipment from this residual
should be a health and safety priority.

Rehabilitatidn,' Rotation
and Accountability of
Personnel

3.1 Personnel operating on the fire-
ground should be accounted for at al]
times by command. Allpersonnel should
he monitored for exposure times, time
on task and last period of rest. It is
advisable for the incident commander
toassign safety officers early in the inci-
dent to monitor these and other areas.

3.2 Prolongedure fires will require »
great deal of physical exertion on be-
half of the fire fighters. Therefore, per-
sonnelshouldberegularlyrotated with
only limited work time in the hot zone,
This amount of time should be based
on the hazardous products risk and

. tasktobeperformed. Personnelshould

then be assigned to a rest and rehabili-
tation sector where food, water and
medical evaluations are available.

3.3 Command should regularly ro-
tate and relieve personnel, and limit
operational time of personnel at the
incidentscene. During the briefing pro-
cess, specific rotationtime lines should
be given; this aids in scheduling, reha-
bilitation and health (environmental)
monitoring.

3.4 In many past incidents the first
responding fire fighters were volun-
teers, with regular jobs and other com-
mitments that limited the ability of the
fire department tomaintain the staffing
levelsneedediodeveloprotatingshifts.
Extra assistance may be needed, butin
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no case should the health and safety of
fire fighters be risked by under-staffing
particular tasks or skipping proper rest
and rehabilitation. B

4:

Use and Maintenance
of Equipment

4.1 Mostequipment,includingSCBA,
shouldbe decontaminatedafterremoval
from the hot zone and before re-use.
Although on-site cleaning of turn-out
gear is not usually necessary (unless
the gearissoakedorheavilysoiled with
residual), all gear used during the fire
should be professionally cleaned after
the incident and before storage in the
fire station or private residences.

4.2 Multiple sets of turn-out gear and
equipment, including SCBA, should be
provided to replace equipment that be-
comessoaked, contaminatedorotherwise
rendered not appropriate for service.

4,3 Respiratory equipment forheavy
machine operatorsshouldbeprovided.
This may be best accomplished by af-

fixingbracketsinthecabofthevehicles

for holding air cylinders.

4.4 Safe operating zones around the
pathsofheavy equipmentand machin-
ery shouldbe provided; a guide person
on the ground and radio communica-
tions with uperators is useful.

4.5 Dangerous conditions (ie; work-
ing in the proximity of moving equip-
ment, tripping hazards from wire rings,
unstable footing) on the scene dictate
that operations be conducted with ad-
equate visibility; if lighting cannot be
provided duringdarkness. seriouscon-
sideration should be given to suspend-
ing night operations.
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5:

Shakes, Rodents and
Insects

5.1 Scrap tire piles are breeding
grounds for millions of mosquitos, ro-

“dents and snakes. Personnel may need
special protection from fleeing rodents
and reptiles or insects. Food prepara-’
tion facilities should be enclosed.
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Suppression

Tactics

onventional fire suppression tac-
C tics are not completely effective in
scrap tire fires. It is difficult to reach all
‘the burning surfaces, and the unique
shape of tires allows the storage of
enough air to support combustion
throughout the pile. Because of these
complications tire fires can burn for
weeks, and even months despite ag-
gressive fire suppression tactics.

The environmental consequences
of all suppression techniques should
beevaluated carefully. Communications
berween the incident commander and
ar-scene environmental specialists is
critical.

This chapter will discuss the fol-
lowing fire suppression issues:

1. Tactics and stmtegy.

2. Protectionof exposures, including
out-buildings. unburmed tires and
fire fighting equipment.

3. Reconnaissance of "hotspots” and
fire spread during the incident.

1:

Tactics and Strategy |

1.1 Amajorobjective willbe tosepa-
rate the unburned fuel (tires) from the

_burning fuel; let that which is burning

burn as freely as possible while con-
tinuing efforts to separate fuel from the
fire. Utilization of entrained air may be
helpful in ensuring a more complete
combustion process, though it is un-
tested at present. Establishment of an
anticipated conurol point to stop fire
spread is an important strategy.

1.2 Theuseofheavyequipmentsuch
as front-end loaders, rack excavators
(CAT 225 with long-reach boom) and
mid-size bulldozers are necessary in
gainingaccessand removingunbumed
tires from the pile. Burning sections of
rubber can be pulled off the pile, iso-
lated and effectively extinguished us-
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inghandlinessetonfogpattern-orcan
be submerged in a large drop tank or

depression filled with water.

1.3 The intense heat created by tire
fires, and the burn characteristics of
rubber will lessen the effectiveness of
direct waterapplicationasa cooling or
suppression tactic. However, once the
decision is made to mount a conven-
tional warer-artack on the fire, variable
gallonage - constant pressure fog
nozzles are more effective than solid
streams.

1.4 Solidstreamstendtosprayoffthe
tires without reducing the surface tem-
peratures, and cause increased run-off
while depleting water supplies more
quickly. Theuseofairtankersforwater
andretardantdrops havenot provento
be of any significant value.

1.5 The benefits of master streams
and ladder pipes should be weighed
against the potential for “pushing the
fire” and the heavy wxarion of water
supplies. Ideally, the unburned fuel
should be separated from the pile be-
fore, or as soon as, large lines are ap-
plied directly to the burning surface.
The fire should be attacked from the
windward side.

1.6 Theuseofwettingagentsorfoam
additivesis controversial, but generally
considered to be of litle immediate
value for fighting tire fires. The costs
involved suggest the use of such addi-
tives may be efficientonly forexposure
conuol.

1.7 In many cases the only effective
means of managingmajortirefiresisby
smothering the burning portions with
dirtorfillmaterial. However,evenwhen
completely covered, it is estimated tire
fires can continue to smoulderdeep in

‘thebaseofthe pile forweeks, requiring

continued observation and environ-
mental monitoring. '

1.8 It maybe necessary to create fire
breaks and alternative access points
into the storage area and through the
pile. Fire breaks should be clearedtoa
width of at least 60 feet, and if high
wind is a factor lane widths should be
increased accordingly.

1.9 Fire fighters operating atop the
pile should be provided stable plat-
forms onwhichtostand, sincethe piles
tendto be unstable, Wooden palletsare
light-weight, easy to obtain and work
well for this purpose. It may alsc be
feasibletomountmonitorlinestoheavy
pallets.



2:

3:

Protection of Exposures

2.1 Buildings, equipment and other
exposures should be protected with
direct application of water, possibly
mixed with foam or other water addi-
tives. Fog paticrns use less water, re-
sulting in less run-off and -reducing
potential soil contamination.

2.2 Equipmentoperatingin the prox-
imity of the fire or in avenues of fire.
spread should be protected with hose
lines. Appropriatesize wreckersshould
alsobenear-bytoquicklyremovestuck
apparatus or heavy machinery.

T

Il

Reconnaissance of “Hot
Spots” and Fire Spread

3.1 Since size-up will continue
throughout the incident, accurate in-
formation gatheringis essential. Owing
to the size of some tire piles, the ability
of firefighterstogauge theamountand
locationoffireusingconventional meth-
ods is severely lmited.

3.2 It may be very difficult for the
incidentcommanderto gauge thefire’s
location, rate of spread and extension
within the pile. The most effective way
of tracking “hot spots” is aerial recon-
naissanceandphotography, usingboth
regular and infra-red (IR) film. IR film )
will show hot spots below the surface
ofthepileandbelowthecoverofdirtor
fill marerial. Acrial photos also make
excellent maps for suppression and
control sectors.

3.3 Fire department reconnaissance
efforts should also include monitoring
ofenvironmentai exposures, including
pollutionof waterandsoil nearthesite.

Weather conditions and forecasts
shouldalsobe monitored by command
to anticipate problems associated with

. wind, extreme temperatures and rain.
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Environmental

- Concerns

irc departments are plajring an in
F creasingly greater role in the pro-
tectionoftheenvironmentthroughhaz-
ardous materials emergency response
andcontroloperations. Scraptire piles,
both before and after a fire, generally
have notbeen categorized asahazard-
ous material, though they do presenta
threatio the environment - particularly
when being pyrolitically decomposed
through fire.

It is important to involve environ-
mental protection officials inall phases
of fire depariment operations - plan-
ning and emergency operations - so
that their expert advice can be consid-
ered by fireground commanders as de-
cisionsare madeonthemanagementof
the incident. It is important to remem-
ber that the residual products from the
fire become the concemn, and often
become the responsibility of state and
federal environmental protection agen-
cies. Itis therefore appropriate to seek
out and carefully consider those offi-
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cials’ recommendationsin theformula-
tion of operational plans.
This chapter will highlight the fol-

‘lowingenvironmentalconcernsihalthe

incident commander should consider

in deciding on courses of action or in

implementing operational plans:

1. What happens when a tire burns

2. Tire composition and decomposi-
tion products

3. Scrap tire pile burn characteristics

4. Environmental priorities of the fire
department ’



1:

2:

What Happens When a
Tire Burns

1.1 Scraptiresarenotsubjecttospon-
taneous combustion. Under high tem-
perature and controlled conditions
foundincertainindustrial furnacesand
boilers (cement kilns, paper and pulp
mills and coal-fired utilities) complete
combustion of scrap tires produce use-
fulenergy, oxides of carbon, sulfurand
nitrogen, water, and inertresidues. Con-
versely, uncontrolled burning of tire,
such as in “open field” scrap tire pile
fires produces incomplete combustion
products and the release of dense
smoke, a wide range of pyrolytic hy-
drocarbons and ash residues that can
pose environmental and human health
CONCEInS.

1.2 Analyses of emissions, oil runoff
and ash from scrap tire pile fires have.
been reported for a4 number of scrap
tire pilefire sites. Reportsof some scrap
tire fire episodes may be obtained from
the Scrap Tire Management Councif
and 11.S. Environmental Protection
Agency. as well as other sources,

1.3 Generlly. the cost of recovery

dfter a scrap tire pile fire episode is

extremely high and argues favorably
for fire prevention measures and ap-
propriatescraptire storgestandardsto
minimize the risk to fire fighters and
adversehumanhealthandenvironmen-
tal effects.

Tire Composition and
Decomposition Products

2.1 Tirescomposition varieswiththe -
typeandmanufacturerbuttypically con-
tains naturaland synthetic rubber poly-
mers, oil, fillers, sulfur and sulfor com-
pounds, phenolicresin, clay, aromatic,
naphthenic and paraffinic oil, fabric,
petroleumwaxes, pigments suchaszinge
oxide and titanium dioxide, carbon
black, fatty acids, inert materials and
fiber made from steel, nylon, polyester
or rayon.

2.2 Awide variety of decomposition
products are generated during scrap
tire fires. Many of the decompasition
products have been characterized in
testbumsandinclude ash{carbon, zinc
oxide, titanium dioxide, silicon diox-
ides, etc.), sulfur compounds (carbon
disulfide, sulfurdioxide, hydrogen sul-
fide). polvnuciear aromartic hydrocar-
bonsusually detectedinoil runoff(such
as benzo(a)pyrene, chrysene,
benzo(adanthracene, etc), aromatic,
naphthenic and paraffinic oils, oxides
of carbon and nitrogen, particulates
and various aromatic hvdrocarbons in-
cluding roluene, xvilene, benzene, erc.
These decomposition products are ex-
tensive and varied depending ona va--
ety of factors such as tire type, burn
rare, pile size, ambienttemperanre and
humidiry. among others.



3:

Scrap Tire Bile
Burn Characteristics

3.1 Scrap tire pile bum characteris-
tics has been studied and can be di-
vided inio stages such as ignition and
propagation, compression, equilibrinm
and pyrolysis.

3.2 Ignition and Propagation
Stage; Scrap tire piles require an
accelerant 1o create enough sustained
heatinorderoentitflammable vapeors.
According to the laws of combustion
for solids, solids must pass through a
liquid to gas phase prior to open flame
occurrence. Scrap tires do not readily
show this liquid to gas phasing during
their decomposition. In the open air,
scrap tires decompose and form flam-~
mable vapors at temperatures around

538°C

3.3 Oncea scap tie pile has gained
an open flame front and elevated tem-
peratures are applied to a fairly large
area with constant radiant heat flow,
tires not zcrally in the open flame
stagedecomposeatafairly rapidrateat
temperatures as low as 2107 C. Thus,
thase tires direcily in the path of the
radianthezat flow decompose ata fasier
rate than those upwind of the open
flame.

3.4 Once ignited, a tire pile initially
propagatesatabouttwosquare feetper
minute 1o a depth of about two cubic
feet every five minutes, all in the wind-
warddirection, Duringthisinitial phase,
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the fire has little forward pressure and
no downward pressure as most of the
heatisbeingabsorbedby thesurround-
ingtires. In large pilesthe propagation
effect is accelerated after the first ten
minutestoapproximatelyone-halftime,

3.5 Compression Pbase: Afier the
first several minutes of the fire. the top

layersoftires collapse into strips (some

ofthe tiresare shreddinganda fewlose

their round shape and begin to flatten

out). This is the beginning of the tre

pile compression effect. During this
phase and spread of the fire, the heat

andsmoke effectincrease dramatically.
Open flaming and forward pressure is

produced (the tires are converting into

flammable gas at 2 much higher rare

resulting in increasing radiant heat
flow). As the tire pile fire grows in

intensity, it generates higher tempera-
tures and voluminous amounts of
smoke. Smokefromtheunbumedprod -

ucts of combustion is the greatest dur-

ing this phase.

3.6 A greater potential for harmful
organic emissions exist at lower burn
rates. Although it is difficult to isolate
consistent trends in the types and
amounts of specific volaiile organic
compoundsformed duringcombustion
of scrap tires under varied burn razes,
the potentially harmful producis of in-
complete ccmbustion emitted into the
atmosphere are mainly polyaromatic
hrydrocarbons. In general, as the bum
rate increases, the amount of CQ, SQ.
and unburmed hydrocarbons also in-
creases. Asthe bum rate decreases, the
amount of organics potentiafly emitted
tends to increase with respect te the



amount of tire material combusted.

3.7 The U.S. Environmental Protec-
tion Agency examined emissions from
simulated open burning of scrap tires.
During high burn rates, more than 50
potentially harmful organiccompounds
canbeidentified intestburnemissions.
Mostofthe compoundsarealiphatically,
olefinically oracetylenically substiruted
aromatics. Cyclicand chained alkanes,
alkenes, dienes as well as sulfonated,
nitrogenated compounds, thiophene,
substituted thiophenes, isocyano-
benzene and benzodiazine are also
identified. '

3.8 Results of the EPA study show
reasonableagreementwith compounds
wereidentifiedinacrual plumesamples.
In general, elevated levels of CO, par-
ticulates, carbon, zing, benzene, tolu-
ene, xvlene and polyarcmatic hydro-
carbons are measured. Polynucleararo-
matichydrocarbons mayincludenaph-
thalene, benzo(a)pyrene, pyrene,
crvsene, fluorene, anthracene and
phenanthrene. Metals in plumes con-
sist primarily of lead, iron and zinc.

3.9 Invery large tire piles, the initial
compression stage is the time when the
surrounding air cannot quickly absorb
the heat flow fromthe fire. Atthis point
there is very little downward pressure.
Thedre fire is basicallyv an open breath-
. ing fire with uneven and incomplete
combustion, The heat output in BTUs
per square foor is relatively low be-
cause the fire is not very deep seated
(most of the tires are still in a doughnut
shape), The actual temperature is near
the ignition remperature and heat out-

putisapproximately 60 Btus persquare
foot per minute,

3.10 In large high-piled tires it is im-
portant to be aware that within thirty
minutes to one hour these piles will
start to collapse in on themselves. In
low piles, the tendency is to convert
muchofthefuel withinthe firsthour, so
the sequence, fire effect and tempera-
ture are different. In large collapsing
tire piles the situation changes over
time.

3.11 Severalhoursafterthefirestartsa
visiblecollapse of the pilebegins. Com-
pression causes the open fame to slow
as the internal portion of the fire re-
ceives less air. The pile continues to
collapse building downward pressure
and continuing to form a semi-solid
mass of rubber, cord and steel, Atthe
same time, an equilibrium is starting to
occur.

3.12 Equilibrium and Pyrolysis
Stage: Thefiretakesonanappearance
oflowopenflame, deepseatedinternal

fire with a top coating of ash. The fire

hastaken onachemical equilibrivumor
ithasreachedalevel of fuel conversion

approximately equal to the amount of
fuel, heat and oxygen available. The
temperature internally increase up to
1100" C and eventually will reach 460
Brus per squire foot per minute.

3.13 Initially the pile hasabout60 Brus
per square foot, even on high piles,
however, eventhough the pile has col-
lapsed inward and decreased in depth
the overall heat that must be removed
for extinguishment is now greater.
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Based on 460 Btus per square foot per

minute, the rate of heat removal re- -

quired has pot increased to 5520 per
cubicfoot of deep seated fire. Tirefires
in this stage consume their fuel much
more slowly and completely.

3.15 The downwarcl pressure pushes
oil out of the fire and possibly intc the

ground, waterand otherareasdepend-
ing on the locaion of the fire. Large

amounts of pyrolytic cil can be pro-
-duced during a scrap tire pile fire de-

pendingontheburn characteristicsand
amountoftiresinthe pile. The extentof

environmental damage will vary and
depends upon many environmental
such as soil characteristics and type,
permeability, level of watercolimnete.
Thereaderisencouragedtoconsultthe
U.S. Environmental Protection Agency
for detailed information on stcps that
can be taken to minimize the adverse
effects to the environment.

3.16 Baseduponthe natureofthecon-
stituents found in the oil, steps should
betakentocollectoilrunoffandhandled
asa hazardouswaste oil. Analysisof cil

samples collecred from the scrap tire
pile fire sites vary but typically reveal
the presence of heavy metals.(arsenic,
cadmium, chromium, lead) and poly

nuclear aromatic hydrocarbons (naph-
thalene, acenaphthylene, fluorene,
phenanthrene, anthracene, fluro-
anthene, pyrene, chrsene, benzo(a)-
pyrene, benzo (a)anthracene).

. 3.17 Contaminaterun-off waterdueto
the fire fighting and rain should be
contained and weated. Water runoff
sample analvsis shows heavy metals,

cyanide and polynuclear aromatic hy-
drocarbons. Surface waterand ground-
water nearthetire fire site may become
contaminated with benzene, toluene
and xylene as well as zinc, phenol,
ammonia and other compounds.

3.18 Tireresic_!uecontainpartiallycom-
bustedtires, ash. steel and thousandsof
individual chemical compounds. An
analysis of residucs from some tire fire
siteshasrevealedthe presence ofheavy
metalsandorganicsincludingbenzene,
styrene, toluene, xylene, and poly-
aromatic hydrocarbons., The residue
should be evaluated to determine ap-
propriate disposal procedures. Of the

. enwvironmental considerations should

herheleachingof chemicalcompounds -
that can potentially contaminate 50il
and ground water.

3,19 As the fire burns iself out, the

high pilesshow an marked decrease in
fire propagation at the edges with de-
creasing temperatures while internally
the temperatures remain very high. If
the fire is opened itbecome hazardous
with high emission rate of fire gasses
which flash up at high speed when
involved with increase oxygen.
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The Environmental Role of
the Fire Department

4.1 Early notification ofenvironmen-
tal protectionagenciesatthelocal, state
and federal levels is critical. Risk com-
munication and threat assessments
should be coordinated between
fireground commanders and environ-
mentalspecialists. Theinputfromthese
officials should be sought in develop-
ing strategic and tactical alternatives
and determining operational plans.

4.2 Environmental contamination
must be monitored for groundwater,
surface water, soil and 2ir contamina-
tion or pollution. The results of this
monitoring data should aid command-
ers inmaking decisions on evacuation,
diking and possible neutralization of
contaminants. Generally, environmen-
talagency personnel have the capabil-
ity or can acquire the capabiliry 1o inj-
tiate such monitoring or sampling and
interpretthe dara from such processes.

4.3 Changingclimaric conditions will
signilicuntly affect environmental con-
siderations. It is therefore important to
monitor ambient conditions on and
around the incident site,

4.4 Conwinment and diking of run-
off may be important. There are a vari-
<ty of containment systenis that can be
deploved with speed at the scene. In
oneincidentthe firedepantmentstacked
cotumns of tires along side each other,
covered with tups and soil 0 form 2

dike. Hydracarbons (oil) can be
skimmed off runoff and the residual
water recycled for use on the incident,

4.5 There will be great concern over
the polluting of the air primarily dueto -
the highly visible, thick, black smoke
plumefromthefire, Thisisashortterm
problem. Thelongerterm problemsare
in groundwater, surface water and soil
contamination.

4.6 Some state, and most federal en-
vironmental protection agency repre-
sentatives have pre-authorized spend-
ingauthoritytomitigate environmenal
damage -(for example, USEPA has 1
methodtoreimbursclocal govermnents
thatrespond totire fire incidents, up to
$25,000 for each incident).

4.7 Stareandfederal EPA officeshave
environmental waste recovery and re-
movalfirmsonretainerswhichtheyare
authorized to summon to assist at inci-
dents of this tvpe. They can signifi-
cantly reduce the costs to local govern-
ments through cost avoidance and the
early deployment of specialized re-
sources.
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Public Relations

& Information

odel incident management sys-
M tems call for the designation of a
publicinformation officer (PIO) orinci-
dent information officer (ItO) whose
duties and responsibilities are well de-
fined. Thesedesignated officersformu-
late and release information about the
incident to the news media and other
appropriateagenciesandorganizations.
Asa memberofthe command staff, the
PIO or IIO closely coordinates the re-
lease of information with the incident
commander.

The size, high-visibility and wide-
spreadetfect major scrap tire fireshave
on local communities often turns them
into significant media events with na-
tional coverage. The proper manage-
ment of the media is important both in
building a positive image for the fire
department and its operations at the
incident and minimizing the impacton
operating forces of reporters on the
scene.

This chapter will address the fol-
lowing considerations in managing in-
cident information dissemination:

1. Developing an information distri-
bution system

2. Respondingtotheneedsofreport-
ers and press.
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1:

Developing an Information
Distribution System

1.1 A PIO or IO should be desig-
nated in the earliest stages of the inci-
dent. Press staging areasshouldbedes-
ignated and communicated to commu-
nications centerpersonnel, lawenforce-
ment agencies and subordinate com-
manders so media personnel can be
diverted or escorted to that specific
area.

1.2 Adequate supportstaff forthein-
formation officersshouldbe maintained
as the incident grows. “Hot lines” or
separate telephone lines should be es-
tablished early in the incident for both
themediaand membersofthe publicto
call for information about the incident,
to clarify evacuation instructions, €tc.

Such “hotlines” will greatly relieve the
communications center personnel of
the added burden presented by thou-
sands of calls for information, These
numbers should be well publicized.

1.3 Information should be prepared
in advance of the incident and be ap-
propriately released as the incidentun-
folds. Whentheseincidentsextendinto
daysorweeks, arotation planwillneed
to be established for information offic-
crsto ensure continuity inthe manage-
mentofthe media. It willbe necessary
to distribute information on the status
of regulatory, code enfoercement and
hazard abatement activities by local or

' state governments, as media interest

will quickly focus on thataspect. Inter-
views with local public officials should
be coordinated by the information of-
ficer, and special briefings should be
given to the local official by the infor-

mation officer prior to the interview.




