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Car bon Mbnoxi de and F re H ght ers

I nt roducti on

Tastel ess, col orl ess, and odorl ess, carbon nonoxi de (Q) is w del y known as the “si | ent
killer”. @israpidyabsorbedbythelungsintothe bl oodstream Gwceinthebloodit
crossesintothered bl ood cell and bi nds t o henogl obi n, form ng car boxyhenogl obi n.
Wien QObi nds t o henogl obi n, it prevents henogl obi n oxygen bi ndi ng and causes t he
henogl obi n t hat renai ns bound t o oxygen to hol d the oxygen nore tightly, consequent!y
| overing t he anount of oxygen deliveredtothe tissues and organs of the body. Efects
arefelt first by parts of the body with higher netabolicrates. Likethe canaries whose
hi gher netabol i ¢ rates earned t hemj obs as ear| y war ni ng devi ces for QOi n coal nines,
the heart and brai n are nost sensitivetothe effects of oxygen deprivation. If the
accunul ati on of Qinthe body is not reversed, it can cause progressi ve heart probl ens
and brai n dysfunctionand nay ulti natel y | ead t o cona and deat h.

Car bon nonoxi de i s for ned wher ever fuel s, wood product s or ot her carbon-cont ai ni ng
naterial s are burned. The nunier one cause of i ncreased QOinthe general envi ronnent
i s car exhaust, whi ch contai ns on average 2/ 3 of a pound of GQOfor every ml e the car
travels. Thenost significant persona factor inQexposureiscigarettesnoking. Ggarette
snoker s have been proven to have significantly el evated | evel s of QOintheir bl ood
conpar ed t 0 non-snokers, and any further exposure to QOi s added on top of the basel i ne
exposure fromci garet t es.

Essertia lyal firefightingenvironnents can be expectedto containhighlevel s of carbon
nonoxi de. Dependingonthe fire, |evel s nay range from50 parts per nil l'ion (ppn),
vihi ch night be expect ed t o cause sone nill d neur ol ogi cal i npai rnent after several hours
exposure, toseveral thousand parts per million, whichwul dbefata after several minutes
exposure. The hi ghest | evel s occur during t he knockdown phase of firefighting, but GO
level s area sosubstantially el evated duri ng t he overhaul phase as wel | .

The car boxyhenogl obi n | evel , neasured as t he percent age of henogl obi nthat i s bound
t o car bon nonoxi de, is the nost cormonl y used i ndi cator of GOexposure. The rate of
fornati on of carboxyhenogl obi n depends on t he concentrati on of QOininhal edair and
thelevel of exertionof thepersonbreathingit in. A rest, aperson breat hi ng 500 ppmCO
voul d reach a car boxyhenogl obi n | evel of 32%(a | evel associ at ed wth severe neurol ogi ¢
synpt ons) i nabout 200 mnutes. At 50 ppmat nospheri ¢ GOf or 200 ninut es, the sane
per son woul d reach a car boxyhenogl obi n | evel of about 4% Wthexertion, thetineto
reach a gi ven car boxyhenogl obinl evel for agivenair concentrationis nuch | ess than at
reg.

Health BEfects of Acut e Exposure

Li ke t he car boxyhenogl obi n | evel , the synpt ons of car bon nonoxi de poi soni ng depend
onthelevel of carbonnonoxideintheair, thelength of exposure, andthe exertional | evel
of thesubject. Anactivelyexercisingfirefighter inahighQenvironnent nay suffer
col | apse and sudden deat h w t hout any war ni ng synpt ons. Wt h exposure to nore
noderat e | evel s of GQ a progressi on of neurol ogi ¢ synptons i s usual | y encount er ed,
fromheadache t o conf usi on t 0 unconsci ousness. Early cardi ac synpt ons i ncl ude
decreased exercisetol erance and rapi d heart beat. Wth conti nued exposure, arrhythnias
and exacerbation of chest painnay result. Utinately, severe heart i schenha (i nadequat e
oxygenati on) and fatal arrhythmas nay occur.
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Car bon nonoxi de i s an especi al |y harnful agent for the fetus. Short-termnoderate to highlevel
exposure t o @Dcan cause severeinjury fetal or death. Mre chronic, | owner | evel exposureto COnay
increasethechild srisk of |owbirthwe ght, behavioral problens, andperinata nortality. It isagain
vorth noting that exposure to cigarette snoke adds to any ri sk fromoccupati onal exposure to GQQ

Heal th Bfects of Chroni c Exposure

The heal th effects of repeat ed exposure to | owl evel s of Qareless clear. Persons wth underlyi ng
heart di sease are nore susceptibl etoexacerbati onof their condition, includ ngheart attacks and sudden
arrhythmas. There is sone evi dence that chronic | owl evel exposures to GOnay act ual | y cause
at her oscl erosi s and pronat e bl ockage of heart arteries, but thi s has not been proven.

Neur ol ogi ¢ damage fromQDcan occur | ong after the actual exposure. There have been nuner ous
casereports of nenory | oss, poor bal ance and personal i ty changes occurri ng weeks after hi gh | evel
exposures. It islessclear whether | over | evel exposures nay cause si mil ar neuropsychi atri ¢ synpt ons
over a period of nany years.

Prevention of Garbon Mbnoxi de Exposure and |1 | ness

The nedi cal treatnent of QO poisoning invol ves renoval fromthe source of exposure and
adnini stration of oxygen. xygen speeds the body’ s nornal cl earance of carbon nonoxi de fromt he
bl ood. WHi | e 100%0xygen gi ven by nask i s al ways used first andis usual |y sufficient for nost cases,
serious cases of (Opoisoningaretreatedwthadnini strationof oxygenin specia hyperbari c chaners.

For firefighters, it isinportant torenenter that GOis present injust about al fireenvironnents, and
that | evel s hi gh enoughto cause significant illness arepresent inthe snol deringfires of the overhaul
phase. S udi es have shown t hat consi stent use of SCBA| owers the anount of GQOin the bl ood of

exposed firefighters.

Frefighters shoul d be aware of non-occupati onal sources of as wel | to prevent a hi gher basel i ne
exposure | evel . 1 ndoor sources of i nportance i ncl ude ci garettes, i ndoor gas and ker asene appl i ances,
and wood or charcoal burni ng stoves. Nunerous acci dental GOpoi soni ngs are al so caused by faul ty
aut onobi | e exhaust systens, especial lyinoldcarswth corroded fl oor boards.

Gar bon nonoxi de detectors for useinthe hone wererel easedfor thefirst tineinlate 1993. These
units respondtoan 8 hour | evel of 15parts per mllionwthanintermttent al armand a 90 ninut e
level of 100 parts per nmillionwthacontinuous a arm

Summary

* CGarbonnonoxi deistastel ess, odorless, col orless and dead y.

e Garbon nonoxi deis present at hi gh concentrationsinnost fires, duri ng knockdown and over haul .

e« Thenainheal theffects of carbon nonoxi de exposure are neurol ogi cal (headache, di zzi ness, |oss
of bal ance, | oss of consci ousness, cona and deat h) and cardi ac (wor seni ng of pre-exi sting heart
di sease, fatal and non-fatal arrhythmas.) Garbon nonoxi deis al sovery harnfiul tothefetus.

e (garette snoki ng doubl es t he amount of car bon nonoxi de nornal |y present in your bl ood.

» ke of S(BAI owers exposures to carbon nonoxi de.



