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Health Hazards

Missonila Technology & Developmen! Center

The Natlional Wildflre Coordinating Group (NWCG) coordinates fireflghting efforts among
federal and state agencles. As part of their mandate to Insure current, shared information, n
status report on the Health Hazards of Smoke will be published twlce each year by the Missouln
Technology and Development Center (MTDC). It will report nctivities on the project, as well
as related gtudy groups. Summarles of research projects will be Iincluded; equlpment and tech-
nigues for managing the hazards of smoke will be described; abstracts of related reports and
articles will be reported; and a schedule of upcoming events will be announced.

Background

Each fire season 20,000 to 30,000
[lrefighiers are engaged in
suppressing wildfires on federal
lands and many more are employed
i hatile fires on state and privale
lands. Studies of firefighter
exposure o smoke angd carbon
monoxkle indicated only ocenalonal
harardowus exposure untll the | BE7.
1888 fire seasons, During the 1985
Yellowslone fires, 12,000
reapiraiony problems wers ropoicd
1o medical personnel. To addiress
ihis probiem, the National Wildiire
Coordinating grougp. related
agenches, employoes groups,
specialisis in occupational
mecicine, Indosirial hyghene, and
risk management met n January,
1882, to outline o study plan B
determining the Immediate ane
long-term ellecls of exposmine to
forest fire amaoke. [n November,
1980, NWOG assigned MTTIC 1o
eoordinate the natlonal effor and
gerve as the focal polnt fer on-godng
and future studies on the effect of
forest fire smoke on Nrefighters.
This staius report provides an
update on project aclivities to those
interesied In the problem.

Technical Panel

Al the request of MWCG, The
Missoulia Technology and
Levelopment Cenler (MTIHC)
gonvensd a technical pane] to
review exdsling research, klentify
reacarch nesds, and recommentd
lunding priovites. Based on
rescarch and Minding priorities
developed bar the technieal pansl, n
budpet request has been aubmiited
o MWEG for FY 1801, The request
inchides support for the following:

A comprehensie siudy thai
inlegrales messires of fireline
emizsions, lrelighier exposiire, and
health effects.

Upgraded agency sunveillance
and record-keeping syatems that
will eventually allow assessmenl ol
long-term effects of exposire o
foreat flie amoke.

Support for related fongoing
sluilles of the effects of forest e
smoke on firefighiers,

Management fooordinntion of
ihe NWCG project oni the healik
lhaznrds of smokoe

Panel members tnclude

Nat Rothman, M.D.. Jolins
Hopkins University,
Baltimore, [representing
COFEA)

Chris Reh, Industrial Hyglene,
MWatlonal Imstitute of
Cricupational Safety amd Fealily

Robert Harrison, M0,
Callfornia Deparimmenl of
Health Seivices, San Fransisao

Dana Hesdapohl, M.0,
Cipcupationad Medicine and
Environmental Engineer

Darold Ward, FhL .. Foresl
Service, Intermouniain Flie
Siences Laboratory

Cathy Davidson. Indisirial
Hygiene, USDI Park Service

Dick Mangan, Risk Managemenl,
MG Missonla

Brinn Shoarkey. Ph D, ccordinalor of
ihe Health Hazards of Smoke
MTIM: project. chatred the first
el ol the panel In Missouln
(Al 19900, The nexl mesling of
the panel is tentatively scheduled
for the fall in Cincinnatl, the home
of the National Institute for
Decupalional Safety and Healll
(NHOSH]
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Task Force

An organizaifonal meeting of Lhe
National Fire Prodecthve Association
FPA] Task Forve on BEespimitory
Protection for Wikdland Fireflghlem
was held in Hilton Heaud, 5,0, In
March, 1990, The task force was
ercated by the NFPA subcommilles
on Wildland Cloihing and
Equipmenl. o deline Lhe problem of
hendth harards from smoke and
determine the need for a standard
for respimiory profection for
wildland firefighters.

Chalred by Bob Martin,
Intermational Assockation of Fire
Fighiers; and Brian Sharkey. F5/
MTEE, the commmilies conalsia of
representatives from agencies,
employes groups, equipment
manufaciurers, and technical
speciallals In occupalional
medicine, industrial hyglens, work
physiclogy and other arcas. The
next meoiing of the task force 1s
scheduled for July.

Research

Studlies on ihe health hagards of
struciural firefighiing have
consistently ahown the need for
respiratory profection. | However,
studics on wildland firefighters
have not been as conclusive, MTTC
examined (he situation in 1966 and
concluded that 1he exposure did
miot warTant using respiralors
because of The coats and wide
effects, inchiding increased heal
stress, diseomlont. reduced work
capacity. [n 1975 MTDC
investigaled [refighters’ exposure Lo
carbon monodde and found that
the highest readings were often
assoclated with clgarette smoking.
poarly localed camps, and vehicle
opertilion.

Naotional Institute of
Ocoupntional Bafety and Health
INIOSH], Cincinnatl Health hazgard
evaluction of the Fires in
Yellowsione Park: Chrislopher Heh,
1989, Industrial hygiene
measuremenis in Yellowsione

Matlonal Park during the 1588 fire
season Vielded low levels of carbon
moneodde, (otal particulate and
formakdelnde. A medical survey
trrvodving hlood sampling for
carboxyhemaoglobin showed that
levels did not change signiflcanihy
between pre- and post-shilt
measurements, The highest level
[4.7%] wnn 0 pre-shiflt measurcment
om a gmaker, The researchers
recommetided further shudy o
betier charséterire the toadc
componenis of forest fire smoke
and helr affecta on forest
firefighters,

Johna Hopkins University Study,
Balilmore. Changes i pulmoniery
fumction ol nesplnaion; spdoms
in wnlidland firefighiers: by
MNathaniel Hothman, =1 al., [1900).
Changes in pulmonary funetbon
were studlied In 52 wildiand
fireflightarn in Morthern Californs
dufng the summer of 1988, When
the study group was divided Into
three calcgories based on hours of
recent firefighting activity,
decreases In both forced explmiony
vohutie in one aecond (FEV], the
maxbmal smount of alr that i ke
exhaded In one second) and forced
vital capacity (FVC. the maximal
capacity af the lungs] were
associated with fncreasing
exposure, Firefighters in e high
exposure calegory hada -3, 3%
change In FEV1, compared 1o a -
0.5% change in mn-axpmﬂ
nnzllghuﬁ.. and & -1.9% change ln

FVE compared with = 0.7% change
in non-expoked Orefighiers, There
was an inerease in the previalence
ol cye and acveral maplratory
symptoma from the beginnilng o
the end of the s2ason, though only
avve Irriialion nnd whoezing wei
slgnilicantly associaled with recent
fireNghting acthvity. The authors
concluded that furiher research is
needed (o define the fire condilions
that produce haxardows exposiines,
the range of exposure patterms
present in wildlire environments,
and (he peoate and subscuie healih
effects ol wildland firelghling so
thal effective proteciive mensures
can be insiiiuled.

™

Californin Department of Health
Services, San Fransiseo,
Respiratory effects of smoke
exposure in widiond frefighiers:
Miethocholing churllerepe besting and
exposire mortiioring, by Robert
Harrison, et al,; 1950 This study
attempled (o determine if axposure
b wililland Ave srmoke could resalt
it pulmanary finction effects, with
special altenlion o changes in
nonsperilic alreay reactivity, as
measured in & methacholine
challenge iesl. B3 hotshot
crewrmembers [55 males, 8 females)
took part in pre and post-season
pulmonary unctlon and
methacholine challenge testing.
Guestlonnnires were wsed pre
sezenyy, poal shifl and post-seassn
to determine demographic
information. medical history, pasi
and current spymploms, smoeking
habits, job history, past
cecupational exposurs, and any
current of past work-retated health
problems, Industrial hygiene
measurcmenis were taken to
characterize the exposure of the
firefighters. Data were collectod on
Twe wildilre work shifts and an
preacribed bums.

Breathing sone alr samples vielded
measamble aldehyde, carbon
monaxide and respirable particle
Ievels, bul few appoached OSHA
permissible exposure limils [FELL
For example, one CO meastire of 38
ppm excendad the OSHA PEL al 35
ppmy, Mean exposure levels were
always well below permissilble
itz Foroed vital capacity (FVC)
and foreed expiratory wiliune in one
second (FEV]) decreased over the
scason [Z.3% and 4.4%
respecthvely], Alrway reactivity, as
measured by the methacholine
challenge fesl, increased
signiflcanily, The provocalive
inhalpiion dose reguired (o cause o
20% drop in FEV] decreased [rom
pre- io post -season. Sune
respiratory and related symploas
inose, sye (rritation. cough, sore
throat, chest Ughtnesa) were
inerensed ollowing the season, but
all syimploms resolved al the end of
the scason, The authors
recosmuvenided (urther studies of
exposure, pulmonary funclion, and
airway reactivity. and encouraged




cetablishing a comprehensive
health survelllance system o track
possible long-term eflects of
expasire on frefighters.

Pacific Northwest Bessarch
Statlon, Seattle.  Firefightar sk
ewposire al prescribed burmns: A
siudy and action recommendalion;
b Timodbyy Relnhardl, 1989,
Firefighter smoke exposures during
prescribed buming activities have
been found o excecd safe worker
exposure limits for o number of
harardous chemicats. Allowable
worker axposune bmits for
formaldehyde, carbon monoedde
and acrolein have been' excecded in
a samall proportion of the exposur:
samphes taken, The majority af
smoke samplea were below levels
expecied to be harmiul over brief
perlods of sxposures, bul are high
enough that daylong exposure (o
these smoke bevels conild easily
cxceed B-hour workday exposure
trrits,

Certain siluatlons seem to produce
high amole expposurcs, Wind speed,
relatbve humibdity, fuel molsture,
and dull depth may be positively
comrelated with smoke exposurnes
amoeng lirelighlers al prescrilaed
burna, Fucl loading may correiats
negatively with smoke exposures,
Ercadcast buming ol weslem
coniferous loghing residues
produced the highest smoke
expoaure samples. Smoke
conrenirabions were found toevacy
by work activity. Holding Areline,
direct atlack ol spol-fires and
alopovera, and mop-up are higher
in worker exposure than exposure
when hand-lghting prescribed
burns with drip forches,

Some hazardous components of
smoke, such as formaldehyde and
respiralile particles, are well
correlated to carbon monoxide,
Chhers do not appear o be
produced in relatbvely constanlt
ralios, Simple Inexpensive
dosimelers have accurately
messured carbon monoxide
exposure at preseribed lres, Flre
managers could use desimeters o

help manage Orefighters’ exposures,

The reporl presenis a study plan for
a romprehensive characterization of
short-term and long-lerm
cxpodlres to the Important alr
toxdes o smoke, The author
concludes that fireflghters at
preacribed bums can be exposed Lo
a variety of components in smoke
thal are above accepled
cocupational safety lmits. The
exposures seem o follow palterns
that woskd allow a variety of
exposure managemenl technigues
1o be applied. More attention to the
problem is needed fo delermine the
moat effective expostine
management courses o be aken,

Intermountain Fire Sclences
Laboratory, Missoula. Alr foxins
coned firedine expasure; Darobd Ward,
A zeries of ongoing projects
desipned (o Klenfily the heel,
wirather and fire factors that
contribute fo fire smoke toxicity
and exposure, The Fire Chemisloy
Project s atudying the fuel
characteristics, both chemical and
physical; alfecting combustion
leading o the production ol Ak
toxles and trace materials, The
researchy approach comblnes
burrming of medeled [uel arrays ina
well Instrumented, environmentally
confrolled combustion labomilory.
with fleld measurements and
sampling on wildire and preseriled
burmns. The resulls of thess studizs
will contribute to our knowdedge of
fireflghier exposure,

Southern Forest Experiment
Station, Aubum, Alabana,
Evaluation of warker respiralory
expwsyre o herbdcide resicdues in the
sTakee from prescribed fires in the
sonetf Chiarles MolMahon {15559
Progress reporl). Following
develaprent of a smokefherhicide
sampling protocol, breathing sone
amoke concentrallons wers
monilored on 14 prescribed burns,
Burns were conducted 1 o 5
months aller the application of
herbvicide. Mo detectable herbicide
resldues were found in the smoke
from 48 personal monliiors worn by
[orest workers, 22 monllors worn
by research personnel, and 70
stationary area-monlloring

D

samphers, Parllculale measures
from persenszl monitors averaged
A0E3 ug/m3, which s below (e
OEHA permiasible exposure Himit
for respirmble nubsmes dosis (3000
ugm3) for an B-hour work shilt

Missoula Technology and
Development Center. The effects
af hreathing resisianee an
pubmarcery furiclion and work
capacity; Brian Sharvkey and
Zachary Mead, Universily of
Montana Human Performance
Labormatory (in progress),

Fifteen yvoung men (18 to 30vra)
vinlerwenyl Tesis al E:-I_:Ilr[l_ﬂl]iﬂ'_'.l'
function and maximum voluniary
ventllation (M) before progressive
treadmill tests. The MWW and
ireadmill tests were conducted bath
with and without a half-face
respiralor equipped with high
cficlency alr filiers (HEPA]L:
Mocdimal voluntay ventilation was
recluced 23.8% [range 4.7 - 42.8%)
while wearing the respirator, with
grealer reductions sl higher BMVY
levels from increased inspieatory
reslstance al higher Mo mles,
Moxdmal work capaeily was
recliced 6% [#35.5 o - 1E.726), Al
perceived cxertlon and difficulby o
breathing were increased al
submaximal and maximal work
lewiels,

These resulls support the use of the
Maximiim Voluntary Ventilation
test [MVV) as a means of screening
candidates for respicator use during
profonged anduous worle MYY can
b corrected for respimior ellecis
via the formula:

Acilustod MV = 0049 x MYV + 350 min
(R et al, ATHA Sl 42807
23 198])

The adjusted MYV is Lhen
mulilplied by 005 to' caleukate the
fong-lerm venlilalion capability
(500 of MYV o & hour shilt), For
lomger work shills, cspecially when
heat stress B oo fBctor; amn o pasrd
venliatony drifl occurs thad
increases the ventilatory
reguirements). 10 the long-lerm
venlilation capab:ility Falls below the
Ad-50 Limin required for sustained




wirk with hand tools, the candidate
may b poorly suited for resplrator
uze during prolenged arduows
waThe

Lawrence Livermore Natlonal
Laboratory (LLNL], Livermore, CA,,
Cheweioprmeend of “Smard” Al
Frurifiyineg Resplrators For Use in
Wildicnds Fres; James S, Johnson,
P s The mesed 1o redoces
firelighler exposure Lo the pyrolysis
products from wildlands fires has
leen recognlaed by LLNL for many
years. To Improve the performance
aof Industrial alr-purifing
respirators currently in use by
LLWL wildlands [ireffghlers, Le
Special Project Dibdston of the
Hazards Copirol Department has
developed a protolype resplralor
ihat incorporaies an
clecirochemics] senscr for carbon
rimeicbe fnlo the alr-puriidng
respirator currently inuse:. Thia
respirator will provide the wearer
wilh real-Ume monitoring for
carbon monoedde. IFthe inktlal
Feinhardl studdy resulls correlating
formaldelyde and other pyrobysis
preclucts to carbon monoxide
conceniralions are confirmed, Lhis
unlt will also provide the wildiands
lrefighier with o real-time monitor
for multiple gaseous contaminants
as well s rerooving meest
particulate exposure. Laboratory
and field testing of this respirator
prolotype will be carred oul this
simmer. Additional Tsimart”
reapirators will be manufactared in
conjunclion with Dr, Joseph Steller
of Transducer Beassarch, [nc. this
fall andd winter so thal they are
avallable for routine vse by all
LLNL frefghters next summer.
Additional development work
extending the conceptl of "smart”
alr-puriiving respiralors to poesered
alr puriflers (FAPHR=) as well as
exlending the real-time monitoring
o axyren deficlency Is also
underaay,

For more information on these
projects contact the principal
invesligator.

Risk Management

Studies on wibdknd frelighters
sugidest some polental for
hazardous exposure amd the
possiblity of aoule eflecis of forest
fire smoke on pulmonary funciion.
Mare research s needed 1o
characierize the hazardous
chetnicals in wood smoke, 1o
delermine the degree of exppoaire,
and to docuiment the effects of
exposure on the health of
firefightera, As that work proceeds
MTEHE will conbinue to evaluate a
variety of risk management oplions.
Incheling the use of respiratory
protective devices, managemwent
options that help minbnize
exposure, and ways to measure the
exposiire of firefighters (o the
haxards in wood smolke.

Resplrators, Whenever possibile,
I.'I:‘_"iﬁ.il"i'.l.tﬁr}? ar other healthy and
safely hasards should be managed
or cnpinecred out of the work
anvironment, When I isn'l possible
Lz eliminaic or peduce the hazard,
properihy chosen resplrators may T
an ellective way o reduce smployes
exposure to toxde materiala, When
health hazards requiring
reaplratory. protecilon are prescot
In the wark environment, and when
other management options fall 1o
recliiee exposire, the employer bas
lhe responsiblity of developing an
effective respirator program, When
conslderng the use of reaplratory
prolective devices (o mitigate the
health hazards of smoke, managers
are guided by (he 1 1-poinl program
specifled by OSHA [CFR 25,

f210, 134k}

L. Establizh Written Cperaling
Prowedures: The employer must
devvelop @ formal written document
Thal seldresses sach of the foliowing
points:

2. Bespirator Selection: Proper
selection of respirators shall be
made according to the guidanes of
ANSE Z8E2- 10880, Respirator
aclection must be based on the
hazards bo which the worker is
exposed,

m

4. Trdn Bespiralor Users: The
user must e instrocted and
trafned o operate the respimmtor
properly and recognize it
limitations. Respicalors cannol be
wsed il anyihing interferes with the
seal of the facepiece toan
individual's lace, Sideburns,
beards, eve plasses, severe scars
and wrinkles and even mizsing
dentures can Interferewith the
seil.

42 Assign Individual Bespiralons
Wihere Practicable: When 4l isn't
praclical io assign respirators
indbddualby, the next step becomes:
even mrore importanl,

b, Repgularly Clean and Sanitize
Respimiors; Diilize the 3 step
method outlined In the ANSI guide

B Hesplrator Stormge: Store
respicators i o comvenient,
sanitary locatlon.

7. Respimtoer Inspecticn and
Madntenance: Inspect retgtinely
wged respicilors during cleaning.
Mainlain in accordance with
nranifaciuress recommencalions,

B, Monitor the Wark Srea:
Maintain surveillance of work arca
conditlons and degree of employes
EXPSUTE ar-siress,

G, Continually Enforce and
Evaluate 1he Respirator Program:
Use frequent random inspecitons
b quialified individoal to bnsare
thal resplrators are properly
selected, used, cleaned ancd
rrninlained,

10, Medical Evaluatlon of
Respirator Wearers: Qnly thase
persons wha are physkally able (o
pecformthe work and use the
equipment shoukl be asslgned
lasks requiring respirators. Have &
gualified physician detenmine the
physical qualificatlons of the wearer
(this could include pulmonany
[unelkon tests such as the Maximal
Voluntany Venlilation tesl - ANSI
1984 appendixl.

11, Uee Approved or Accepied
Hespimilors, Respiralors must be




NIOSH /MSHA cerlifled, where
applicable; or be otherwise accepled

to provide adequaie protection for
the harards encountered.

Reapiritor For Firefighters? If
research indicales the nieed for
respiratory protecthon, and il the

expositre can'l be managed or
avalded. a prodectiee

device may be needed. Il 8o, what
sorl of respirator will be needed 1o
protect Arefighters from the hazards
of smoke? Based on the avallable
information concerning the hngards
krvown [ be found in wood smoke
earbon monoxdde, reapleabile
particulate, formaldehyde, neralein,
ete.), It Is doubtful thal a
disposable device will provids
satisfactory protection. In search af
an Interim answer o Lhe questhon,
we asked an indisiral yfliens
specialisl from NIOSH. with

firefighters. In his opinion, NIOSH
decision Jogic would call for use of
self-contalned breathing apparalus,
Heowever, since sell-contained
breathing apparatuses are sy,
bulley and only effective for short
periods, and wildfire work shills are
prodonged and oflen dislant rom
resupply, they do not offer o
practical solulion for wilkdland
freflghters.

Some experis have suggested the
use of a powered alr-parfving
reapirator. This device dses &
baflery-operaled blower 1o send
coptaminaled air through a flier or
chemical cartridge. and delbver the
alr io = full-face mask. This type of
device has the advantage of
supplving ¢lean alr under posiibve
pressure. However, 1o (ler apcd
absort all the constituents of forest
lre smoke for extended work shills
woulld requlee & large Blower and
baltery paclk, The weight would add
lo the frefighter’s workload, and
maintenance of battery and blower
conild be difftieutt nthe Deld. As
noted by Harrizon el al. In Uhelr
report of resplratory elfecis of
smEe cxposure, "Suliabile
respiralony protection s ol
avallable to slmulianesusly control
expasure lo OO, ormaldehyle,

reapienble dust, and other possible
contaminants.” Moreover 1L |s
possible that protection from onec
haoard like particulate may
eRcourage greater exposine (o
anciher ke carbon monoodde.
Therelore, unill adequate prolection
is available, ithe best solution for
wildland firefighting may be lo lkmi
exposure through betber
mnﬂ,gﬂnmi technigques,

Management of Exposure. [1 will
never e possible o eliminate iha

gsmalee from wildland or preseribed
biirmis, so exposure will abwoays be o
problem. As an alternative to
resplrators, or until adequate
respliralony prolection s avallable,

olther management options ahould
b stusclied:

Determine Gstlors associaled
wilh increased exposure ferind,
lemperature, hamidity, depth of

dull, ete) and manage lrelighting
acthities to minimize Tisks,

Use dosimeters or other air
siunpling devices 1o lielp avald

EXpOSUTE..

Use disposable or other
resplraters forsymptomaltic rellel In
conpjunction with use ol doalmeélers
Iy avokl excessive eXposiing.

As needed, move crews to avakd
EXpOSUIe.”
Minimire worier exponiine of

preseribed bums with short periods
in smoky seclions;

Rotaie crews as neoded fo avold
repealed exposires,

Provide rest and recovery Inn
simoke-ree enviranment allee 7.9
daya on the fireline,

Provide a smoke-free
enviraniment [or deciston-makers.

Skeep crews Inoa smoke-free
environment.

Well-trained safety officers, working

with cooperative fire overhesd and
crew bosses, will be able 10 reduce

Mrefghter exposure to the health
hiznrds in fire smioke.

Heat Stress. A recent arthele in
Fire Engineering (Goldman, May,
1900 discusses {he heatl sircss n
firefighting. Based on lab tests of
evaporatie conling. the fully-
clolhed stroctum] Rrefighter
iwearing seli-contained breathilng
apparnius] has aboul 109 of the
oviiporative cooling allowed by the
ermvironment. This severely Hiiis
wiark oubpul oa bot envircnmeni,
While the wikdlamnd clothing
ensembile 5 somewhat more
permcable, It still limits evaporalive
coaling. Since approdmately 20% of
hi#al loss oocurs via the head,
addition of a half ar full-face
respiralor will further reduce
evaporalive cooling amd work
capacity; and could increase
respiratory distress anxiety (some
workers lerminste hard plvsical
work while wranng a respirator
baciause they experience a
sensation of sullacation,
clausirophobia or an (nability (o
breathe - Morgan amd Raven, AIHA
Jrnl., 46:363, 1985). Managers
should by to aveld the combined
alrefksis of hiph heat, hard work
and reduced evaporative cooling.

Carbon Monaxide Dosimeters. [0
o Pacifle Northwest Station study of
firefighier smoke exposyire at
presevibed burns akready clled),
Heinhardi reporied an the accumicy
of carbon monoide dosimelers
INalicnal Drecger, Ine.|, which
compared Bverably with expensive
labaratory analyzers. The carbon
monoadde messurements were also
carrelnied Lo respirable particuline
and formialdehyde meazures,
Becnuse of these fndings, the
Stution plans to study the use of
carkan monoxde dostmelers n the
Neld. And they are prepadng a
video Io instroct users In operating
dosimeters. NIOSH will alsa be
evihuating the accuracy of
dosimelers, and dosimeless will be
used in other studies of frefighies
expusmire and health effects.

e o Uhe commelation with other
constiluents of smoke, Lhe carbwon
monmxide desimeter may be an




inexpensive tool to monttor and
help Hmit exposure lo the healih
hazerds of smoke, Unlike simphe
sensing indicators and badges,
dosimeters allow quantifcation of
expasure and caleulation of thme
weighled averages. For further
informatton contacl MTDC, PINW ar
Nallonal Draeger, Ing, (112-787-
#AHSE),

Field Notes

Full-face Resplrators. Lawrence
Livermnore Matlonal Laboratlonys
(LLKNL). Livermore, CA7 Rating Use
af Atr-Purfiying Full-face Respiralors
Jor Wikdlands Firgfighting; James 5,
Johnzon, Ph.D.  For the past fhve
seasons LLNL has routineky used
full-face alr-purifying respirators
for protecting wildland fArefghters.
When this equipment was
introduced, i took soine thne for
the firefighters to accepl the
limitations ereated by the
respirator. However. afler several
wildlands responses, the
firelghters reporied thal thelr
typleal posi-response symphoms of
eve lrtilation; respiralony Irritation,
tightness fn the chest, and
coughing up of dark sputum had
decreased significantly or were
comphetely ellminated, and that the
limitations resuliing from ihe use of
this equipment were overcome by
acdjusting thelr frelighting activities
accordingly. Adr-purifying :
resplralors are now a regular part
of the LLNL wildlands flirefighting
eculpnent.

Ajr-purifying Resplirators,
Batialion Chiel Jeil Money of the
Brevard County Fire and Bescue
Depariment, Merritt [sland, Florida
reporis that hls department has
vised ale-purifying respirators for
the paslsix months, The
introdiction of this new resplralony
equipment resulled from experience
gained from several firefighlers who
had earfier spent their ovwn money
to buy the equipment. Chisl Money
reporis that the post brushiine
headaches are gone as well as
respiratory and eye Irritation. The

nesd to provide tradning and
enforee the strict wse of this
equipment for only wildbands
firelighting applicallons was also
noled, To date, the department s
very pleased with thie new
eoudpient, and they feel il has
significantly improved the
prodection provided to thelr
firefighters when they fight
wildlands firea.

Firefighter Respirators. Missoula
Technology and Development Cent,
John Dricasen; PhD., and Boian
Sharkey, Ph,D., are conducting
ficld interviews o determine the
exlent of respirator use by wildland
lirefighters, Interview resulls will
b tsed o construct &
questionnaire that will allow
Servivewlde sampling of firefighter
experience with respiratory
profeciive devices, Thedntervicws
Indicate thal a mamber of units
hare experimented with the Gse
respirators inowilifire amd
prescribed burning conditions.
While few unlls emnlorse the use of
respiratory protective devices on
wildiices, severl are enthuaiaslic
concerning their wse on prescribed
burms. HalFand full-face ailr
purifying resplrators are currently
being used during perlods of actual
exposure. Firefighters know that
the respirators do not provide
prolection from carbon moncedde
and limlt exposure accordingly.
They nole reliel from respiratory
amdd even visual symplomes [when
full-face devlees are used), A
Baervicewide spmpling of resplrator
use will scon be available ta
indicate the extend of use in the
Forest Service and olher agenctes.

Coming Up

PNW Smoke Expoesure Study, As
part of the Fire and Alr Hesoaroe
Management Project, the PNW
Heszarch Siation plans a
comprehensive smoke exposares
asscssment of fireline workers
during prescrib=ed burns,
Assoeinted with this study will be
asacsament of the health eflects of

™

exposure, in cooperation with
resemrchers at the Unbversity ol
Washington.

MTDC Project. MTDC will continue
to evaluate the effects of resplrators
e pulmonary function and work
capacity. The next phase of this
project will include pulmonary
functon and treadmil] tests on
feimale subjecis. Goals of this projec
are {o determnine the effects of
respirator wear, and to predict thase
bt able (o work while wearing
resplrators.

Respirator Use. MTDC had planned
1o distribute several types of
respirators for fekd trials. However,
since no respirator ether than sell-
contained breathing apparatus
provides full protection against the
hazards in amoke, we have deckded o
avedd distribution [and assumed
endorsement) of respiraloss. Instead
we will develop and disseminate
questicnnaire o determine current
use and expericnce with respirators,
respiralony problems, smoking, and
otler Factors assoclated with
exposure o smoke or with successul
u=e of resplralony profectie devices,

Next Update.  The next issue will-be
availalde thiswinter. For furher
information on lhis project contact
Brinn Sharkey, PhoDy, USDAJES S
MTDC, Bldg. 81, Fr. Mizsonla,
Missoula, MT 50501 [[406) 329-
S0ED].
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