
INDUSTRY WIDE LABOR-MANAGEMENT SAFETY COMMITTEE 

SAFETY BULLETIN #13 

GASOLINE OPERATED EQUIPMENT 

As a reminder, the following information was disseminated to the Industry in 1974: 

Internal combustion engine driven equipment shall be operated inside of buildings or 
enclosed structures only when such operation does not result in harmful exposure to 
concentrations of dangerous gas or fumes in excess of threshold limit values except as 
permitted by Cal/OSHA General Industry Safety Orders Sec. 5146. 

Safety Bulletins Are Recommended Guidelines Only; Consult All Applicable Rules and Regulations 
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HIGHLIGHTS 
Diese l exhaus t is a mixture conta in ing over 450 di f ferent componen ts , 
inc lud ing vapors and f ine part ic les coa ted wi th organ ic s u b s t a n c e s . O v e r 40 
chemica l s in d iese l exhaus t are cons ide red toxic air con taminan ts by the 
Sta te of Cal i forn ia (see Tab le 1). Exposure to th is mix ture m a y result in 
cancer , respi ratory effects, and other heal th p rob lems. 

Cal i forn ia 's Scient i f ic Rev iew Panel has unan imous ly endorsed the off icial 
l ist ing of d iese l exhaus t as a toxic air con taminan t , due to its cancer and non -
cance r heal th ef fects. 

D iese l exhaus t has been l isted as a k n o w n carc inogen under Cal i forn ia 's Safe 
Dr ink ing W a t e r and Tox ic En fo rcement Act (Prop. 65) s ince 1990.2 Many 
c o m p o n e n t s of d iese l exhaust , such as benzene , arsen ic , d iox ins , and 
f o rma ldehyde , a re a lso known carc inogens in Cal i forn ia . Other componen ts , 
such as to luene and d iox ins, are known reproduct ive tox icants . 

For t he s a m e load and eng ine cond i t ions, d iesel eng ines s p e w out 100 t imes 
more soo ty par t ic les than gasol ine eng ines . ' ^ A s a result, d iese l eng ines 
accoun t for an es t imated 26 percent of t he total hazardous part icu late 
pol lu t ion (PM io ) f r om fuel combus t ion sources in our air, and 66 percent of the 
par t icu la te pol lu t ion f rom on- road s o u r c e s . i ' 

D iese l eng ines a lso produce nearly 20 percent of the total n i t rogen ox ides 
(NOx) in ou tdoor air and 26 percent of the total NOx f rom on- road sources . ' 2 
Ni t rogen ox ides a re a major contr ibutor to ozone product ion and s m o g . 

T h e heal th risk f r om diesel exposure is greater tor ch i ldren, the elder ly, peop le 
w h o have respi ratory p rob lems or w h o smoke , peop le w h o regular ly 
s t renuous ly exerc ise in d iesel -pol lu ted a reas , and peop le w h o w o r k or l ive 
near d iese l exhaus t sources . 

Acco rd ing to an exper t est imate, l i fet ime exposure to diesel exhaust at the 
ou tdoor ave rage concent ra t ion (2.2 m ic rog rams per cubic meter (pg/m^) may 
result in about one in every 2,000 peop le deve lop ing cancer due to this 
exposu re . Th is es t imate increases to as many as one in every 1,200 at levels 
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f ound in t f ie Sou th Coas t Ai r Basin in Sou the rn Cal i forn ia (3.6 pg/m^) , and to 
even h igher r isks tor t hose l iving near f reeways or in h ighly po l lu ted u rban 
c o m m u n i t i e s . ^ 

• Dozens of s tud ies l ink a i rborne t ine part ic le concent ra t ions to inc reased 
hospi ta l admiss ions tor respiratory d i seases , chron ic obs t ruc t ive lung d isease , 
pneumon ia , heart d i sease and death .J^ Recent ev idence ind icates that d iesel 
exhaus t exposu re m a y cont r ibute to asthma .J* 

• Abou t 127 mi l l ion A m e r i c a n s -- halt of the nat ion 's popu la t ion -- l ive in reg ions 
wi th air qual i ty that d o e s not meet federa l s tandards tor cer ta in air po l iu tants . i^ 
More than 60 percent of p reado lescent ch i ld ren , inc lud ing ch i ld ren wi th 
as thma , l ive in "nonat ta inment " a reas , in the Uni ted Sta tes , there are an 
es t imated 10.3 mi l l ion peop le l iving wi th as thma . 

• In Cal i forn ia , there a re six mii i ion ch i ldren under the age of fou r teen , 9 0 
percent of w h o m live in a reas that tai l to meet s tate and federa l air qual i ty 
standards.J^s Acco rd ing to the Amer i can Lung Assoc ia t i on , there a re over a 
halt mi i i ion ch i ld ren w i th a s t h m a in Cai i torn ia . 

• A s t h m a is on the r ise, in the Uni ted Sta tes , age-spec i f ic dea th rates f r om the 
d isease increased 118 percent be tween 1980 and 1993 . ' ^ A t r i can-Amer ican 
and Lat ino ch i ld ren have a higher risk of as thma than wh i te children.^s 
Moreover , A t r i can -Amer i can chi ldren a re tour t imes more l ikely to d ie f r om 
a s t h m a c o m p a r e d to Caucas ian ch i ld ren . ' ^ 

• C leaner a l ternat ives to d iese l eng ines are readi ly ava i lab le . A l ternat ives 
inc lude electr ic, l iquef ied natural gas (LNG) or c o m p r e s s e d natural gas (CNG) 
buses and t rucks . 

• A l though initial pu rchase pr ices m a y be h igher tor a l ternat ive fuel buses and 
t rucks , federa l , s ta te , a n d local funds a re avai lab le to of fset t hese h igher 
costs . T h e s e funds are speci t icai iy ea rmarked tor c lean techno log ies and 
wou ld not o therw ise be ava i lab le tor these pu rchases . 

• For t ransi t author i t ies , use of a l ternat ive fuel buses can gene ra te operat iona l 
cost sav ings . S a c r a m e n t o RTD's C N G bus f leet is cur rent ly demons t ra t ing 
cost sav ings of 2 0 - 4 0 % per mile w h e n c o m p a r e d to d iese l counterpar ts . Over 
its l i fet ime, a C N G bus wil l save 190,000 ga l lons of d iese l fue l c o m p a r e d to a 
new diesel bus , dec reas ing our dependency on pe t ro leum.^ ' 

• Diesel buses and t rucks a re important cont r ibutors to s m o g (ground- leve l 
ozone) and t ine toxic soot , two pol lu tants that have recent ly c o m e under 
inc reased scrut iny b e c a u s e of their impor tant publ ic heal th impac ts . 
Fu rchas ing a l ternat ive fue l vehic les wil l reduce s m o g and t ine soot emiss ions 
cons iderab ly . For examp le , operat ing a natural gas bus ins tead of a n e w 
diesel bus is equiva lent to e l iminat ing the s m o g a n d soot f r om 17-55 
passenger cars . 

2. Cal EPA, Chemicals Known to the State to Cause Cancer or Reproductive Toxicity, Revised 
May 1, 1997. 

10. Mauderly JL. Diesel Exhaust in LIppman M. (ed.) Environmental Toxicants: human 

Notes 
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Chapter 2 

HUMAN HEALTH IMPACTS 
T h e scient i f ic ev idence is c lear: d iese l exhaus t is a comp lex mixture compr i sed of 
haza rdous part ic les and vapors , s o m e of wh ich are known carc inogens a n d o thers 
p robab le ca rc inogens . Diesel exposure poses a signif icant and avo idab le increase in 
h u m a n heal th r isks. Compe i i i ng ev idence f r om dozens of we l l -des igned s tud ies 
suppor t s the conc ius ion that d iese l exhaust causes cancer , in add i t ion , f ine part ic les 
f r o m d iesel exhaus t aggrava te respiratory i l lnesses such as bronchi t is , e m p h y s e m a 
and a s t h m a and are assoc ia ted w i th p remature deaths f rom card io -pu imonary 
d isorders .2 T h e ev idence of heal th effects is der ived f rom extens ive s tud ies of 
h u m a n wo rke rs as wel l as s o m e studies in an imals , and observat ions of var ious 
k inds of mu tagen ic act iv i ty in cu l ture sys tems . Based on extens ive ev idence , 41 
cons t i tuen ts of d iesel exhaust have been l isted by the State of Cal i forn ia as Tox ic Ai r 
Con tam inan ts , as s h o w n in l a b i e 1 . The on ly reasonable conc ius ion one can d raw 
f r om the mass i ve scient i f ic ev idence is that exposure to diesel exhaus t s igni f icant ly 
inc reases h u m a n heal th r isks. 

Table 1: Substances in Diesel Exhaust Listed by Cal EPA as Toxic Air 
Contaminants 

acetaldehyde inorganic lead 

acrolein manganese compounds 

aniline mercury compounds 

antimony compounds methanol 

arsenic methyl ethyl ketone 

benzene naphthalene 

beryllium compounds nickel 



biphenyl 

bis[2-ethylhexyllphthalate 

1,3-butadiene 

cadmium 

chlorine 

chlorobenzene 

chromium compounds 

cobalt compounds 

creosol Isomers 

cyanide compounds 

dibutylphthalate 

4-nitrobiphenyl 

phenol 

phosphorus 

dioxins and dibenzofurans 

ethyl benzene 

formaldehyde 

polycyclic organic matter, 
Including 

poiycycHc aromatic 
hydrocarbons (PAHs) 

and their derivatives 

proplonaldehyde 

selenium compounds 

styrene 

toluene 

xylene Isomers and mixtures 

o-xylenes 

m-xylenes 

p-xylenes 
Note: California Healtfi and Safety Code section 39655 defines a "toxic air contaminant" as "an air pollutant 
wtiicti may cause or contribute to an increase in mortality or in serious illness, or which may pose a present 
or potential tiazard to tiuman health." 

Diesel Exhaust and Cancer: Beyond a 
Reasonable Doubt 
Many s tud ies have s h o w n that d iesel exhaust causes muta t ions in c h r o m o s o m e s 
and d a m a g e to D N A , p rocesses wh ich are be l ieved to be impor tan t in the causat ion 
of cancer . 10 j h e r e is a lso overwhe lm ing ev idence f rom s tud ies of workers 
ZZTZf^d !? d ' . ^ ^^ ' ^ ^haus t reveal ing an inc reased cancer risk. Most of 
the over t w o d o z e n we l l -des igned worker s tud ies found lung cancer increases in 
hose e x p o s e d to d iese l exhaus t for over a decade.^e s im i l a r increases in risk are 

found ,n s tud ies that cont ro l led for c igarette smok ing , as in those where i n f o r m a f o n 
about s m o k i n g w a s unava i lab le . A recent analys is s h o w s that consis tent f ind ings o" 
w n r k P r ' T n ^ 30 percent increase in risk of lung cance r a m o n g diesel exposed 
workers is h ighly unl ikely to be due to chance , con founders (such as smok ing) or 
bias.^ ' Unfor tunate ly , m a n y of these studies are l imi ted by imprec ise est imates of 
exposure levels part icular ly for occupat iona l exposures that occur red in the p a s t ' 
The task of s tudy ing exposure to diesel exhaust is fur ther compl i ca ted by the fact 
that there is no s tandard methodo logy for m e a s u r e m e n t of exposure and there is 
uncer ta in ty abou t wh ich componen t or componen ts of d iese l exhaust may be most 
s igni f icant in induc ing d isease. 

:.org/air/transportation/ebd/chap2.asp 
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Quantifying the Cancer Risk from Diesel Exhaust 

Despi te the ex tens ive scient i f ic data avai lable, there Is still uncer ta inty concern ing 
exact ly h o w potent a ca rc inogen d iese l exhaust real ly is. Dale Hatt is, Ph .D. , a 
nat ional ly recogn ized exper t on d iesel exhaust f r om Clark Univers i ty , pe r fo rmed an 
independent ca lcu la t ion, based on the Gal EPA draft ana lys is , that sough t to 
charac ter ize the cur rent uncer ta inty and es t imate the diesel cancer risk.s? A m o n g a 
mi i i ion peop le exposed chronica l ly to 1 m ic rog ram per cubic meter (pg/m^) of d iese l 
exhaust . Dr. Hatt is 's es t imated 90 percent con f idence range indicates that 34 to 650 
peop le might be expec ted to deve lop lung cancer . T h e average es t imate is 2 3 0 per 
mi l l ion so exposed.sa 

Unfor tunate ly , most peop le are exposed to more than 1 pg/m^ of d iesel exhaus t 
every day. in fact , the Cai i torn ia Ai r Resources Board es t imates that the average 
total exposu re for Cai i forn ians w h o spend most of their t ime indoors is 1.54 pg /m^ of 
d iese l exhaus t , wh i le t he average outdoor air concent ra t ion of d iesel exhaus t in 
Cal i forn ia in 1995 is 2.2 pg/m3. T h e s e est imates we re arr ived at by averag ing levels 
in both rural and urban areas.^^ Est imates ot d iesel exhaust exposure levels in u rban 
a reas range as high as 2 3 pg/m^. Chronic exposure at these levels wou ld potent ia l ly 
result in m a n y more lung cancer cases . W e expect exposure levels in rural and 
urban areas th roughou t the count ry to be simi lar to those found in Cai i torn ia. 

T h e U.S. EPA sugges ts that a cancer risk may be "negl ig ib le" it a subs tance induces 
one excess cancer out ot a mii i ion peop le exposed over a l i fet ime. Us ing the m e a n 
va lue in Dr. Hatt is 's uncer ta in ty distr ibut ion tor d iese l exhaust potency, the 
expecta t ion is that exposu re to the average levels ot d iesel exhaust f ound in 
Ca i i tomia-o t 1.54 p/m3 ot d iesel exhaust- is l ikely to result in an excess risk over a 
person 's l i fet ime ot abou t 350 cancers per mii i ion exposed.^s j h i s r isk is tar above 
U S EPA's "negl ig ib le risk" level . App ly ing these risk es t imates , over a l i fet ime, 
exposure to d iese l exhaus t may cause 12,000 or more addi t ional cancer cases in 
Cai i torn ia a i onc^ i ^The potent ia l heal th risks nat ional ly are s tagger ing . 

Moreover , these risk es t imates are tor the "average" person w h o breathes less than 
the s ta tewide outdoor ave rage concent ra t ion levels ot d iesel exhaust . Peop le w h o 
are exposed to h igher t han average levels ot d iesel exhaust , such as urban 
res idents , peop le l iving near major roads, distr ibut ion centers and other d iesel "hot 
spots " and occupat iona i iy exposed indiv iduals, wou ld have higher r isks ot lung 
cancer f rom d iese l . T h e s e es t imates indicate the magn i tude ot the task before us in 
reduc ing the diesel r isk and only hint at the eno rmous human t ragedy due to diesel 
exposure . Lung cancer has a poor prognos is ; the f ive-year survival rate is less than 
14 percent.5 ' j h u s it 350 excess lung cancers are projected per mii i ion peop le 
exposed , 300 ot these v ic t ims wou ld likely die wi th in five years. 

nttn-/ /www nrdr nrp/air/transnnrtation/ebd/chaol.aso 12/31/2003 
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Beyond Cancer: Other Health Impacts from 
Diesel Exhaust 
Ai rborne part icuiate mat ter sma l le r than 10 m ic rons in s ize, a lso ca l led P M i o , are 
respirable part ic les, mean ing tha t t hey can make their w a y deep into our lungs. Even 
smal ler par t ic les, smal le r t han 2.5 mic rons in s ize (PM2.5), are even more l ikely to 
lodge and l inger in the deepes t air sacs of the lung. More than 98 percent ot the total 
numbe r ot part ic les in d iese l exhaus t are PMz.s.^ PM10 has been regu la ted by the 
Air Resources Board s ince 1982 and by U.S. EPA s ince 1987. Howeve r , efforts to 
contro l P M i o a lone wil l not suf f ice to reduce d iese l exhaus t concent ra t ions to sate 
levels. Because m e a s u r e s ot P M i o are mass -based , contro l s t ra teg ies emphas i ze 
reduct ions ot larger, heav ier par t ic les, such as those occurr ing f r om ear th -mov ing in 
cons t ruc t ion and agr icu l ture, a n d are unl ikely to focus on reduc ing the P M ^ ^ f rom 

d iesel combus t i on . Recogn iz ing the s igni f icant risks posed by t iny par t ic les, U.S. 
E P A adop ted new Nat iona l A m b i e n t Air Qual i ty S tandards tor par t ic les under 2.5 
m ic rons in s ize , wh i ch wen t into ef fect on Sep tember 16, 1997.=8 

Lung Damage 

Grea t advances have been m a d e in the 1990s in unders tand ing t h e heal th effects ot 
t ine par t ic les. S ince 1987, m o r e than two dozen commun i t y heal th s tud ies have 
l inked respi rable part ic le concent ra t ions be low the level ot the cur rent air qual i ty 
s tandards to reduct ions in lung func t ion , and increased hospi ta l a n d emergency 
room admiss ions . Long- te rm e x p o s u r e has been related to dec reases in lung 
func t ion in both chi idren^^ and adults.^ ' ' Recurrent respiratory i l lnesses in ch i ldren a re 
assoc ia ted w i th inc reased par t icu la te exposures , and such a pat te rn ot ch i ldhood 
i l lness m a y be a risk factor tor later suscept ib i i i ty to lung damage.^ -

Part icu late mat ter exposu re causes changes in lung funct ion a n d in f lammat ion ot the 
smal l airways.s2 Fu r the rmore , exposu re to acidic part ic les may c a u s e constr ic t ion ot 
the bronch i and impai r c l ea rance p rocesses wh ich normal ly r emove part ic les and 
infect ious o rgan isms f r om the a i r w a y s . ^ The consequences m a y inc lude aggravat ion 
ot ex is t ing respi ratory p rob lems , mo re f requent or severe d a m a g e to t issues, or 
greater loss ot lung func t ion . 

Infections and Asthma 

Part icu late exposure may inc rease suscept ib i i i ty to bacter ia l or v iral respiratory 
in fect ions, and may increase the inc idence ot respiratory d i sease in vu lnerab le 
m e m b e r s ot the popu la t ion , inc lud ing the elder ly, peop le wi th chron ic pu lmonary 
d iseases , and peop le wi th i m m u n e sys tem dysfunct ion.*^ In the p resence ot pre
exist ing heart or lung d isease , respiratory exacerbat ions induced by air pol lutants 
may lead to dea th . 

Recent research indicates that d iese l exhaust may increase the f requency and 
sever i ty ot as thma exacerba t ions and may lead to in f lammat ion ot the a i rways that 
can cause or wo rsen asthma. ' '^ Th is in format ion is qui te new and ex t remely 
impor tant in light ot the tact that the inc idence ot as thma is on the r ise, increasing 
near ly 40 percent a m o n g U.S. ch i ld ren be tween 1981 and 1988.*^** The re are an 
es t imated 10.3 mii i ion peop le in the Uni ted States wi th a s t h m a . T h e dea th rate 
f rom as thma has increased by 118 percent f rom 1980 to 1 9 9 3 . A s t h m a occurs tar 
more f requent ly in A t r i can -Amer i can and Lat ino chiidren;*^2 i ndeed, A t r i can-Amer ican 

h t t n 7 / w w w nrdr. nrp/air/transnnrtfltion/ehd/chan2.asr) 12 /31 /200-
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chi ldren are four t imes more l ikely to die f rom as thma than whi te chiidren.^o Ch i ld ren 
ot Lat ino mothers have a rate ot as thma two-and-a-ha i t t imes h igher t han wh i tes and 
more than one-and-a-ha i t t imes h igher than A t r i can-Amer icans . 

Premature Death 

in December 1993, Harva rd researchers pub l ished the results ot a s ix teen-year - iong 
commun i t y heal th s tudy that t racked the heal th ot 8,000 adul ts in six U.S. ci t ies wi th 
di t ter ing levels ot a i r po l lu t ion. Af ter adjust ing tor age and s m o k i n g , researchers 
found that res idents ot the mos t pol lu ted city had a 26 percent h igher morta l i ty rate 
than those l iving in the least po l lu ted city.^i Th is t rans la ted into a one - to two-year 
shor ter l i fespan tor res idents ot the most pol lu ted cities.22 Ano the r ma jo r s tudy 
cor robora ted these f ind ings . T h e s tudy corre la ted Amer i can C a n c e r Soc ie ty da ta on 
the heal th ot 1.2 mi i i ion adu l ts w i th air pol lut ion data in 151 U.S. met ropo l i tan a reas . 
The s tudy found that peop le l iv ing in the mos t pol luted area had a 17 percent greater 
risk ot mortal i ty t han peop le l iv ing in the least pol luted city.^a 

A number ot prest ig ious in ternat ional panels , inoiuding a Bri t ish C o m m i t t e e on the 
Medica l Effects ot A i r Pol lu tants and a Commi t tee ot the Heal th Counc i l ot t he 
Nether lands, have conc luded that there is a cause-and-et tec t re la t ionship be tween 
part icuiate pol lut ion and p rema tu re death.^-* Such a conc ius ion is wa r ran ted based 
on the cons is tency ot t he assoc ia t ion in di f ferent s tud ies and s i tuat ions, the d o s e -
response re lat ionship, and the bio logical plausibi l i ty. 

In 1996, U.S. EPA pub l i shed a risk assessmen t focus ing on Sou theas t Los Ange les 
County . The U.S. E P A es t imates over 3,000 excess dea ths occur annua l l y due to 
levels ot part ic le po l lu t ion a b o v e the current federa l s tandards in th is par t icu lar a rea 
ot Los Ange les alone T h e federa l agency est imated more than 5 2 , 0 0 0 ep isodes ot 
respiratory s y m p t o m s e a c h year - inc iud ing about 1,000 hospi ta l admiss ions - t rom the 
part ic le levels obse rved in 1995 in Southeas t Los Ange les . U.S. EPA es t imates mo re 
than 40 ,000 par t ic ie- re iated heal th effects ( including 3 0 0 to 7 0 0 dea ths) wou ld occur 
in Los Ange les even it t he a rea brought pol lut ion down to the cur rent federa l part ic le 
s tandards . 

N R D C per fo rmed a s tudy ent i t led Breath Taking: Premature Mortality Due to 
Particulate Air Pollution in 239 American Cities, wh ich w a s based on t h e risk 
re lat ionships ident i t ied in the A m e r i c a n Cancer Society and Harvard s tud ies , in th is 
s tudy, re leased in May , 1996, N R D C appl ied the known risk re la t ionships to a var ie ty 
ot urban areas w h e r e part ic le levels had been adequate ly mon i to red . W e found that 
nat ional ly over 50 ,000 p rematu re dea ths per year may be at t r ibutable to the ex is t ing 
levels ot part ic les in the air. 

Other Non-Cancer Impacts 

M a n y ot the indiv idual const i tuents ot diesel exhaust are k n o w n to p roduce harmfu l 
ef fects. Benzene , tor examp le , is known to cause d isorders ot the b lood and the 
b lood- forming t i s s u e s . F o r m a l d e h y d e and aceta ldehyde can cause irr i tat ion ot the 
eyes , nose, and throat . -'' To luene , lead, c a d m i u m , and mercury are k n o w n to cause 
birth detects and o ther reproduct ive problems.'® Dioxins a re toxic to the immune 
sys tem, interfere wi th ho rmone funct ion , and are toxic to reproduction.2® T h e s e non -
cancer effects ot d iese l exhaus t componen ts can also be ser ious and d a m a g i n g . The 
extent to wh ich these ef fects m a y occur f rom current exposure levels is unclear. 
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E x p o s u r e to d iese i exhaus t in comb ina t ion w i th o ther cancer caus ing subs tances may increase your risk ot deve lop ing lung 
c a n c e r e v e n more . O ther exposures that a re known to cause lung cancer inc lude c igaret te smoke , we ld ing t u m e s a n d 
a s b e s t o s . Al l ot t hese exposures may interact wi th d iesei exhaust to magni fy y o u r risk ot lung cancer , and shou ld be kept to a 
m i n i m u m . 

S o m e s tud ies have sugges ted that wo rke rs e x p o s e d to diesel exhaus t are mo re l ikely to have chronic respi ratory s y m p t o m s 
(such as pers is tent cough and mucous ) , bronchi t is , and reduced lung capac i ty than unexposed workers . 

Peop le w i th preexis t ing d iseases , such as e m p h y s e m a , as thma, and heart d i sease , m a y be more suscept ib le to the ef fects o t 
d iese i exhaus t . 

S tud ies in an ima ls sugges t that d iese l exhaus t m a y have other ef fects as we l l : 

• M ice deve loped skin cancer w h e n ext rac ts ot d iesel exhaust we re app l ied to thei r sk in . 

• D iese l exhaus t caused lung injury in exposed laboratory an imals . 

• Exposure to d iese l exhaus t reduced an ima ls ' resistance to bacter ia l in fect ion. 

• Labora tory an ima ls exposed to h igh concent ra t ions ot d iesel gases s h o w e d a reduced level ot act iv i ty a n d coord ina t ion . 

In add i t i on , m a n y ot the indiv idual c o m p o n e n t s ot d iese l exhaust are known to be hazardous . For examp le , n i t rogen ox ides c a n 
d a m a g e the lungs, and ca rbon monox ide c a n aggrava te heart d isease and af fect coord ina t ion . 

Control of Diesel Exhaust 

S u b s t i t u t i o n 

W h e r e poss ib le , rep lace d iesel eng ines w i th p ropane-burn ing eng ines . P ropane burns mo re comple te ly and more c leanly than 
d iese i fue l . 

V e n t i l a t i o n 

D iese l exhaus t in ga rages , w a r e h o u s e s , or o ther enc losed areas shou ld be cont ro l led us ing vent i la t ion. 

Loca l exhaus t vent i la t ion is the best w a y to reduce potent ia l hazards to d iesei exhaus t . A good vent i lat ion sys tem shou ld 
inc lude bo th intake and exhaus t tans that r e m o v e harmfu l t umes at their source . Ta i lp ipe or s tack exhaus t hoses shou ld be 
p rov ided tor any veh ic le be ing run in a ma in tenance shop . 

Gene ra l vent i la t ion uses root ven ts , o p e n doo rs a n d w indows , root tans , or f loor tans to m o v e air th rough the work area. Th is is 
not as et tect ive as local exhaus t vent i la t ion, and m a y s imply spread the tumes a round the work area. Genera l vent i la t ion may 
be he lp fu l , however , w h e n used to supp lemen t local exhaust vent i la t ion. 

i s o l a t e t h e W o r k e r 

A n o t h e r w a y ot contro l l ing d iese i exhaus t exposu res is to isolate the worker f rom diesel t umes . 

• T rucks shou ld have a i r -condi t ioned cabs to isolate the dr iver f rom tumes (Windows should be roi led up so that tumes do 
not seep ins ide) . 

• Toi l booth col lectors can be pro tec ted f r om t u m e s by work ing in a i r -condi t ioned booths . 
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Diesel Exhaust 

In t roduct ion 
Heal th Ef fects of Diesei Exhaus t 
Cont ro l of Diesei Exhaus t 
O S H A S tandards 

Diesel eng ines are used by an increas ing n u m b e r of au tomobi les , genera tors , l ight -duty a n d heavy-du ty veh ic les , and rai l road 
locomot i ves . W t i en d iese l fue l burns in an eng ine , the resul t ing exhaust is m a d e up ot soot a n d gases wh ich m a y conta in 
t h o u s a n d s ot di f ferent chemica l subs tances . 

I • 
T h e soo t cons is ts ot very smal l par t ic les that c a n be inha led and depos i ted in t h e lungs . D iese l exhaust conta ins 20 -100 t imes 
more par t ic les than gaso l ine exhaus t . T h e s e par t ic les carry cancer -caus ing subs tances k n o w n as po iynuc iear a romat ic 
hyd roca rbons (PAHs) . G a s e s in d iese i exhaus t , s u c h as ni t rous ox ide, n i t rogen d iox ide , f o rma ldehyde , benzene , su l fur d iox ide, 
hyd rogen sul f ide, ca rbon d iox ide , and ca rbon m o n o x i d e can also create heal th p rob lems . 

T h o s e mos t l ikely to be exposed to d iese l exhaus t inc lude br idge, tunne l , and load ing dock worke rs , auto mechan ics , toi l booth 
co l lec tors , t ruck and torki i t t dr ivers, and peop le w h o w o r k near areas whe re these veh ic les a re used , s tored or ma in ta ined . 

Health Effects of Diesel Exhaust 

S h o r t - T e r m ( A c u t e ) E f f e c t s 

Worke rs e x p o s e d to high concent ra t ions ot d iese i exhaus t have reported the to i iow ing shor t - te rm heal th s y m p t o m s : 

• i rr i tat ion ot the eyes , nose , and throat 
• l i gh theadedness 
• fee l ing "h igh" 
• hear tburn 
• h e a d a c h e 
• w e a k n e s s , numbness , and t ingl ing in ex t remi t ies 
• ches t t ightness 
• w h e e z i n g 
• vomi t i ng 

L o n g - T e r m ( C h r o n i c ) E f f ec t s 

A l t hough there have been relat ively tew s tud ies on the long- term heal th effects ot d iese l exhaust , the avai lab le s tud ies indicate 
that d iese i exhaus t can be harmfu l to your hea l th . 

Acco rd ing to the Nat ional Institute tor Occupa t i ona l Safe ty and Heal th (N IOSH) , h u m a n and an imal studies show that d iesei 
exhaus t shou ld be t reated as a h u m a n ca rc inogen (cancer-caus ing subs tance) . T h e s e f ind ings are not surpr is ing s ince severa l 
subs tances in d iesei exhaust are known to c a u s e cancer . It may take many yea rs af ter the first exposure tor d iese i - re ia ted 
cancer to deve lop . 
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S a f e W o r k P r a c t i c e s 

Fo i iowing the sate wo rk pract ices be low can a lso reduce exposure to d iese i exhaust : 

• Fuel g rade 1K shou ld be used instead ot D iese l 1 . Grade 1K is more expens ive but burns more c lean ly . 

• Ai l d iese i equ ipmen t shou ld have regular ma in tenance and f requent tune-ups . T h e exhaus t sys tem shou ld be c h e c k e d 
tor leak ing t umes . 

• Veh ic les shou ld be f i t ted wi th emiss ion cont ro l dev ices (air c leaners) , such as co l lec tors , sc rubbers , and ceramic par t ic le 
t raps . Air c leaners shou ld be checked regular ly and replaced w h e n they get dirty. 

• P ro longed idl ing ot mach ine ry shou ld be avo ided . A worker shou ld not be in the veh ic le w h e n it is idl ing tor a long 
per iod . 

• A n y c racks in the veh ic le shou ld be f i t ted wi th wea the r str ipping to prevent t u m e s f r om seep ing in. 

• T h e f loor ot t he vehic le shou ld not have any ho les . 

P e r s o n a l P r o t e c t i v e E q u i p m e n t 

Resp i ra tors are usual ly the least et tect ive m e t h o d ot contro l l ing exposures , and they shou ld be used only as a last resort. For 
d iese l exhaus t , a comb ina t ion a i r -pur i ty ing respirator that protects against ac id gases , o rgan ic vapors , and part icu lates shou ld 
be used . 

It is not e n o u g h tor your emp loye r to toss you a respirator and tel l you to go to work . Resp i ra to rs must be speci t ic to the 
hazard , and f i t ted, c l eaned , s to red , inspec ted , and ma in ta ined in accordance wi th O S H A ' s respirator s tandard (see the 
A F S C M E Fact Shee t on Resp i ra tors) . In add i t ion , you must be t ra ined on how to use a respirator proper ly , and receive a 
med ica l e x a m to assu re that you are phys ica l ly tit to w e a r a respirator. 

Prevent sk in contac t wi th d iesei exhaus t by wear ing protect ive c loth ing (g loves, long pants , iong-s ieeved shir ts, and face a n d 
eye protect ion) it necessary . 

OSHA Standards 

T h e r e is no O S H A s tandard tor d iese i exhaus t . However , O S H A does have workp lace exposu re l imits tor indiv idual 
c o m p o n e n t s ot d iese i exhaus t , such as ca rbon monox ide , sul fur d iox ide, benzene , ca rbon d iox ide , n i t rogen d iox ide, acro le in , 
and f o rma ldehyde . 

In add i t ion , O S H A has a s tandard tor "nu isance" dust that is appl icable to the soot in d iese l exhaust . T h e s tandard l imits 
" resp i rab le" dust exposures (part ic les that a re smal l e n o u g h to lodge in the lung) to 5 mi i l ig rams per cubic meter ot air (5 
mg /m3) ave raged over e ight hours . 

Because d iese i exhaus t has been s h o w n to cause cancer , N I O S H recommends that d iese l exhaus t exposures be reduced to 
the lowest feas ib le l imits. 

\~ti-i-t~^' //ttrt-x jt^ T ' 1 T i ^ / > »-*-*/-* ^ r - r r / T - » z i r \ 1 / T o / - I / - ^ t o n V^TL-VA 1 o / o 1 /on/AO 




