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Airline passcngas and Rig& aflmdars a h  incrzzsingly mmpkaining ahu eye pieu 

irritarion, ha&&cs, 50% ;cd thrcst iniw;m xcid bzathing d i s c d o n  ss a reslit &? -pli c ' q  

flying, Tobacco a ~ n ~ k t  has b c a ~  poin& to -a; cr.e vesy v i s i i 1 ~  ~SnpQnent of air cm. 
board -A&, and thatFc'ic ks kt siug$escd ur be tht.=jarm ciw af &esc 

p r v $ n g  hgislario~ ;j f ~ ~ ~ ~ d i y  indluif SL"~  bms. Such ~ ~ @ ~ + d l t  && my +$1V?4 ' 
effort ta am;p&xrt L?A~ p r c i z e w s  of koch imokcrs arid nonsmokers, and instead. Fooua ,h m d  
a d y  impo~twthout scizriiic jGtiifc~.jdod. a nrIid 'solutionu .favour& by same y( 3 RQ . , 

W U  

For m y  ywrs now, *5 mvellers %ave &en provided by airnogall airlints Icvidz tht 
ULCCI'LS~ 1 j 

Marc in;po?mly. 6iFa~s rn ban sii~Gng GZ bard drizaft in n0 way oddr&Chiw kt(C I 

choicc of smhg cirher in a o h g  or r.ciiscn&ing sections of ihc a h d L  M h u &  i% '12 

chis approa~5 bas workui wet! over rhe: j m s  Z i x  &c ~ a s t  majority of paszngers, d pw 

fundamcis! wn-s i h ~ ~  oatii:, rir qti;iizy &I kavc btar .ncised o v a  rhe years from@ y c " ~  
131s-y sc)\irces. By ~ d r . g  solely r?n znviramwital tobaa smoke, nitid * 

PW wal r  y 
cansti~mts of the aimw1 c ~ i r i n ' ~ ' t : a ~  JV> as QZAXIC. cobmic radidm, law ;I 

$t~culdl~oLd humidification, respi~abic suspxkd Wdcs, and. microbial aaoaoh, rn b&g. )@. 
ignore& as are problems with air& ~ S l a t i c m  ot.fiItratim; Whilst many sc4 banning 
91poking as a "quick fix. m a anrplcx problcm, tho= who..have k d y  

c t g  rciattitic i- (ranging h inthe Unitexi S W ~  .fa Q I I ~ ~ ~ I Z  ~~QUI- 

... Academy of Scienw to the. D e p m .  of T-p appear:. to 2gru t h ~  ? ::. .! : 
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nicotine arc r, low that they are wd1 below, for exampic, rhc rmxhmm 
levds sct by rha US Occup;stid Safcty aad Health Atfmmrstna 

. . 
'oa (OSHA). 

Ahhop& - n o n d g  gasscngas may w p d  M g  annoyed by spurt to ETS 
cun at thest very small levels, thnc,is nu scimtifia dOLI i d d n g  tfw a p s ~ ~  m 
ETS at tficst concmr~tions poses a ' n d h  risk. 

/ Air Quality Pmb:wns on Eazrii, Aircraft \ 
\ pIirj'by perairticg potluttnis to at-cadarc. Son~t af tfitsc and somt of I 
.\ their sources Indud? c;tbfis Soxi&, 3rduied by hsman b r d i n g  and dFy ice in I 
\ ai~lane gsfltjs; aiua~5tric~ozcnt; arid dus; nitrcgm oxides; vuiatiro argsnic I 

I MOS: ~ P G &  t o h y  w i ) ~ : ~  -3.e ac~quzefy vmr;~atci if aeir systems w m  a ~ ~ o w t d  to I 

I kGr&egiy *rig szit bxi;  $9 use CX,:~ recyclci air and less fi& air. In resgcmse; to I 

I frtsh air d i n  in& in  its iX-!Us by SC _m ca.1 would uvc 0.8 py cent on fLbtl, I 
I : t h a ~  the airiiaes -%a?* 2 ij!axim~z ~f 42,3X gailom of' fuci pcr year by i d I i n g  .. ..I .. . . *I 

nxycied air g y s t a m  in therr arcraft. However, a closes d a a t i a n  shows &e savings 

I &om rduccd ventilation to bc shonzightcd. Fbr aaq le :  on board tha average Bodng 1 
I 747 airasit, i n d g  vmtilaticm from 10 cubic fctr per m i n u  (din) to a minimrrm 1 

I r ~ m a f 2 0 c f m ~ ~ ~ m a d v a f r p m f l i @ m ~ a f u l l p ~  
. i- d d  YCSUI~ in a total wax inue;ue of US S 240, or appfoximtttly 6d &h per , 

In tb United Sates both A S W  (the Assotiation of Heating, Refiif:edoa Md Air- 
Qndihning Euginecrs) and EOCA (hi: Building Offkids a d  Code ~i~~ 
havc sa vaulfah'on sfan&+ for buildings, Both recommend a mjnimum arwunt of 20 
& of fresh air per petan. Howevcr, the US Na&naf o,/Scimas. in 1986: . : ... , .- .. 

l f n q  ! y:.. ... 
sbsef~cd rfw in a typical M n g  747 flight, p s e n g e ~  in ecsnomy class r-vd 1- ..;.+ '.;.: . 
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ttL;iP.. 7 &. only 1 6  of thu rPcommendcd. in 'buildings.. The rcsr of the. dr nt 

rexpkd f n w r r . t k c s b h  In first class, beuructaf t h e d t r . d e m s i t y o f p ~ g a r ,  
frcs)r air is ai 3U - 50 e- whtkia  t h e - w i t  lwe1s are at: 150 cfhx 

I f  there is poor vntilasion (i.c insaEkicnt outside air in the.svdl  mix), a bwld-apsf: 
&on dioxide rtsulis, which xaka rht d i n  gufQ &.-an cmst headache aad ' 

lethargy. ?%a L'S ;%'s.~ional ;ic&y of aiencs, in i s .  198&.rcpor5 fourtd cadma=. 
d-ioxicie Ie~elt on aircraft wsf'r in ex-~ of limits rxanrmcnde&.by.ASHBAE- d. 
WOSX (he US XdZknd I%th.i.i fiX Ou;updCisndl Sdw'and Wth); S t d i U i :  crtr: 

Lufthsnsa Bow& ICIE~S r;lo:u &an twice i?e standard skkopcdng air pdcssb 50'. 
peremf c+uicy. Sinita\.iy, ;;tie US Lkp-t sf T-K, in f study in 1989 (- 
Nag& c?t nl. 29911, not& &at ~a Rt utii of 92 Bigkk &ad, tfic averago catbarc.: 
dioxide ievtls cx&d A S W  standards. Ovd & @ity i&&ly d e r s . l u  L 
result ~ i c i  chmical wzsitut;.,s buijd up ro Iwcls that trsa wusc diYQmfos 

- 

)&st rmjtw havc ie*gr?d &at, witis f t ~  ~ L ~ ~ S . ,  ~ Q W  hrrmidity &d o-. 
we: the mos iikjy rwllscs ti L !  mon conrr;rc;;ly tcpoMd sympm by passen- 
ad flight rim.&nrs. D t  level of mitt va-wtit in 'i~c ~ I e e  is k w c d x t  70 to 80 
pumt, d&or;gh %st pr?;e  s* wmi'onablc uri* z 3065 pcxcuk Icvc?. Howtuer,. 
on wmmaxiaf airs& rcmf t c r ~  Ey t!!c :jS F l u =  .Lh: Natio~~l A d q  of 
found rcktivt huscidiucs sn baud airdc to 'be ~tremcly 10% from 2 b 23 pmxnt 
Ar. values ftss rfra 4 G  jxxc;tnr rtlativc humidity, syraptotns inciu& dry tmcatw 

rneuibmxs, r e p i ~ m z y  a,$ skrr imtaricn aiici i d z z c d  eyes. Flig5T.s of 3 4  h o w  in tbe 
5-10 pcrcm: hiitsidit.; m g c  will c;iw initadan af the cycs, &oat mdIzme;k. 

%6w humidity is ~ a a s x 5  by c i i &  air which &its ;ns d s n a a  is r e m o d  when rkt- 

planes can b m e  highly iaÎ k&ous pbces'if the mh'latioa syszcm is m e f f i c i e '  

.. - - .. .. . - a. . : ' - . .. 
- .  . . - .  . . . . . -. .. . - . . . . -..-------.. 



In to d fmdirigs, Eht 1986 NA.S re@n and otha aes have found no i 
have been fink& to t&wo smoke as a s6tlrce. Studits of n j d n c  on board aircnft 

showcd Itvels, both m smoking and nonsmoking d o n s ,  to be well below 
and OSHA smd=.rds. 

/ . 

a combir.z&xz af ex! ! .&  # i n u r n  smoke /he smoke rhar i s  ~~ ;LAer a puft is 
Wen) and sidesrreza w k e  { th-, rimkt <?at e c r m s  03 zhc burning md of tbt.cigpae 
b a w m  puffs). Bcfarc rxpostse miy, -bf; ism or̂  make undergo a vwicty of 
cSixagtil- oficn rcTcrTT=! 10 s "ag$ng', 5 v m  m9re significzkctly, ETS is pro@vdy 
&lured in :he .sir whil ir 'lcs<es 5 c  partic~iar cn*.+ro~acnt by vrrulation or is adsoibed 
onto xu;ifzscs. Like aij o&z: forir;s; of =okt, E T S  is comprised of- a d  particles. 

ban nix:^ ziriine ,moEr.g cn f..&zlzk gr;rom& mu:ot-& juStifitd by the 3vailab'lt dau 
\ ETS hs nai skcwn r9 catlsc d i m  irr zonmnokus or tn present a Significant 
1 health risk w r.o3sn&m wi& prc-txisrfny m & d  ~to3lemx I 

A n m x k  OC S S U ~ ~ ~ C S  tiaye b t a  ~~ oxi, &a: C;*-C nicotiac Icvcls in the air on 

board s.ir=i?, ro gibe an irnprwi~n sf i+-haf lc-(cis (;I'=S p p l e  are expo& to, and 
thc a L n r  is which K s  inlluaces ovtr~i l  air q d i r y ,  

Blaod nicotine i n c r d  from a m k ~  of 1,6 ng/d to 3.2 ngml in five of Sx women. 
Thc authors concluded that physiological eff- were rm113ccly. MiUfson et ul (1989), 

similarly, derwnstrattd that nicotine can be dsrccttd as urinary cotmine m the mass 
highly apcwcd nowsmoking passengers and flight attendants. 

Mimummu ai d (1984) publishad thc d t s  of r snrvey of nicotine meamaam . .. 

the air of various indoor e n v i r o n m ~ s ,  including commercial a i r d .  The r e  
reportL?d mean nicotine c o m t d o n s  an seven 3 a p c s t  do&c air& flightr of 
!5.2 u& - the cqdvalmt on arcragc of abou: tight one-thondths (d008) of a N 

VI 
cigsrtae per hour. Tnr; audlws concluded from these results sbat rhc cxporme of D 

-L 

pctsorrs to E1'S in is " ~ ~ r y  d l " .  & 

m 
'a 

- 
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a man r- study M w a n u t m  er a2 (1987) found nicotine - w n s  ;rt 

a- of $3.5 & ia the h c h g  B C Q ~ ~ ~ S ,  a d  53 in the now 
B j c x t i o r t ;  IadsGniingtiTS trpoarte;.MGRamtnre~d c r l w w a n o r c -  

CLZlOJdd to. the bighot m d o n + ~ o f  niai= mesurd in a. szmking 

zi 28.78 u&3, would bc cqmstd. to the ~quivdnt nicu6-m of 0.014 
CigEUeuts per $out. 

OIiAzkm und CoaraG (1957) reporred mtssmmc;r,ts of ni&e in smoking apd 
smoking d o n  ef sting 727 md 737 u'tcrjfi on domestic flights in.& US 
akcrsgiw 55 s in~ies .  Commrions were re;lcrsd to be 9.2 & nimdrtG in 
smoLinp wctior~t v c r r v  5.5 SJ& ic rcn-mkins axtima T 3 s c  concmtmihm 
w a c  rqancd to cosrcspo?xi ta cst;,mattd in&> cxpc~aues of 0.0041 and 0.0382 
cigareitc qzivatmts pcr zvezge 55-dr.wziz flight, rMpcctively. 

3 d  can Lbse mcasuremm-3, the autfiors cs.ri~w~cd thae it d d  eight 2%-bow. 
rntmd-hip f1igh.s h i o m  New 'rork to T~kyo for t .pasager 4 in a no-smoking waL 

to be a p e d  lo nintinc cqulvalm of one cigar*ur nir -uxv io 224 h n n .  
jw o v a  cmeqazza of tF;e zva-agc tfi& z n ~ r ~ t ' s  annnal in-t'li&t ti-. 

Old&r 4nd co- w r k s  (j928J md Drcljce a d  dohrbn. (1 988) invm.gatzd nicotine 
lcv& Gn J,if. Zighs h m  XW York - TcA~o .z& Toea -Hmg Kmg. Samples were- 

nut cnjy of  nicohc, bu= af~espirabls - piides [ESP) and ulmriola 
5 h c u l a t a  m e r  f LL7'YMi. 3n cnkoace cof rhc cont~bution to RSP. 

. !.:' . :a " 

Mean Iwcls of 7.1 t#11u3 nicotine w a t  ob&cd in tht smoking section, -uaf to 

1.1 ughd in the nan-smoking &on For RSP the mcm ccmctntntions were 23 

up/m3 &g and 8 ughd nansmkhs andfar UYPM c4nccnn?tjoni a*ar:l4. , 

d S u&. r q x d v d y .  The d I f f e r c n ~ e o b w m d . ~  . . smEng and mn- 
smd;ing s d c m s  st~ppom tht. effdctven&: of -. . . . .  s q p @ ~ ~ ~  BI: . . . . .  . . . . . .  - *.. --.-.- -.-- .---.- - ..-- -. -..- '--. .-- .--.- . . .  --- .-..... - -L - . . . -.-- . . . . . . . .  



man k v d s  of nimtinc rmging earn 5 u g i d  in b v n i ~  s*y non-.moeg 

sergm41 ag;frdintwi~tlasasmokingsa.ts. 

In 2988, at the ques t  of t h c ' ~ ~  S\ngoon hd, the Smoking, Tobpcso and 
pro-c afthe Nanncd Can= l~vitute candilcted i i  study of El's crposrpc 4 fm 
Air Canada rlighls. .M~ztiscm s r  a1 (fP339j r e p a d  a aedian nicotine lewd of 2 u& in . 

nonsmoking sections and a cidz nicottht wncolaarian of 12 in 
sections. Tho auikars dsj i ~ p f i c d  &?at pasager c q a s u ~  to aicotina in-flig)lt 
differed considaably dqcndiitg zha, flig'nt, psiuon and, hstercstkgly, on 

w W e r  he Sra& IGO% fresh aii. w 5Ga/o h s h  and 50% recycled air. Tbt 
personal s x p o ~ r z  ~ ' ~ t ~ i t o r s  3T* p-gm on Eights wit3 I W A  fie& & ncordcd 
+ p i f i a d y  less nimtinc cxposwc than c'r.ase an tihe 50/50 Eights. 17rc zivezage, M y  

ex-z far psscnpers in no slddng - 4 o a s  in Us study comrpn& to.0.f)ka 
cigar& equivalents, ar.3 far i2ight arahts =signed to smoking ivcas, 0 . m  
cigarmt ~ui~dcstts. 

01 J& C: ;.I (.?99ijJ ~pJriftd $ 3 ~  ~tu&cs ci; h z d  £being 747s b e e n  NEW Y d  and 

I-okyo or Bong Kong in & I  cizsses of :&CC. 3c. stdsddly tiplifi~ant diff- 
were & w e d  Scmesi inticzrars.bf ETS exI;casa in &Earn? clssscs of service. 7he 
m e ~ l  fevri cfnicotine was &3 0&m3 in &e notksnokiag -on, and 10.6 ugh33 in the 

sxnolring sccrion. E q i ~ 2 b l c  asqxnCed psnjclt !ewk were mean Iwcb of 1 5 t1gh3 
in the nm-srolcir,~ :-px:iicir.s, an& 38 u@3 m &he smoking sections. Urtraviolc~ 
particdate r+tzntr concmtrarions (reprcsmtir,p 5ic maximum level of partide that 

could 5e But ro ETS; w:rs ai a mun ievd of 7 7q&d in rftc nonsxkiilk and 26 
ia &e: msiing, wdms. 7%- fesuiis again sum zke mnc1usions that I 

! . .C - 
scgrestion nf s-t;kiag s;..{ nobmoijng sr- b efl'eca'va: in significantly r w g  
exposure ta tnvironmcml :o%a.cco smoke. , 

I 

A joint d y  involving Gemct and the US Departmat of Transgowon (rr& a 
at. 1990) monitarad nicotine and other raft cornpan&&-aua 92 nigh& a d  rc;porcad 
mean kvds berwccn 0.05 ug/m3 21 a nm-srfmkbg d o n ,  and 13.43 ugcfm3 ia 
sm3king szekms. .me 2ldKlzs ?x=luded.th;tlh &vcIs ofm amshcrm rqKnW2.. . 
were strongly candated with -kg razes and with smokingfno eznoking a= 



rrveal low conantrations of nrbsturccs that czn be traced to 

ETS m smoking e o n s ,  and men lawa conmaations ia 
ncm-smoking -on% thus anfirming the efiicacy of asmrt 
in-flight snwb'ng @in'-. 

The auaildle daii saggat &at fxwrs or sub-- orha 
&an ETS n a y  be azjor ccfi*;buars to sabjedve cxmpkints of 
~scomfon by p m g a  s d  fiigkt m. F i d l y ,  givea the 
!i&red sit inr&mt uccasions far exy~,swe, even,in 
the case cf co~pro&stsii i n d i r i c i s  ar.& fligit h%dant.s, 

d v t ~ s e  trea!tb tEmcs *om ezpc~xit TO EOTS 3boafd Srcnff 

Ir is mstrdzrg ta iiotc t53t US m i ; a t i ~ a d  stmdardr tzxo- a ma~irmrm 
exposure of 500 q % ~ ~  over an E-hour wor4iag daq; dearly, the nimtine 
totlcennarions t n c m t c r d  sa 'Gc& ~irc~uf i  in no way qpcacb this level. It is 
&-fore dir3cuit ts *=cr,clztZa, z m y  L~~~-~-LLJo--- Eng ac;iivis?s have thar tobaccd 
smojcjng r;n i m r d  d z r s  is  :: major c=x%ui-or .o -par air qutiiry and a mjor scsurce 
of discanrcn to rlcnamo'xing p.sscng&s ~x1,d izt the: non&ng s d a n s  of he 
air&. Givm she potcndd icr &her major zit 4il;sIity problems oa bard air& - in 
phcdtw Ske poor -ir.cdl&;c.g m e s  and law h u s d i ~  levels - it is difficllit to justify rhc 
suggesaon tbx  tamiag m'cacco >tnci&g on t r o d  aircraft is a major prioriry. 

?. --. J.W. md J t j h ; r ~ ~ ,  2 .E. { a 9x3 j cia*r~s~'nr:ena ofcmuin environmend mbaza 
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61: 531 - 542 
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