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THE EFFECTS Of AMBIENT OZONE EXPOSURE ON THE 
DISPERSION Of AN !NP~\LE!) N•CI AEROSOL BOLUS IN EXERCISING ADUl.TS 

~~l~~'R
1efn~Ptu~ur~:01::v~r=~tZ: L~Vf<li~. New York 

University Medical Center, Tuxedo, NY, USA 

The aerosol bolus dispersion technique (ABOT} is a ~s~o~~e~:d~~=irs tvth~f:1 !: efc!~a~~ ~=~i 
dispersion during respiration. In the \sot, a bolus of 
~~m~~~ilie~E? Jt:~l~.is rth~te!e~t~h~~b!~c~; :es'!nsli':t:ti 
measure ot small airway functional changes after ozone chamber exposures (Am. Rev. Respi.r. Dis. 141(-ll: An, 1990). However. 
:n~ ~v:en:a7es~e;i~~K,i: t:s~:~~sboa~~'!n~s~;'eby1:a~~i~! 
subject group base in which the ABOT can be routinely 

emtoi~· of a Jar er ambient human pollution e osure study conducted for the 'Us. EPA on Governors Island, t5Yc, NY, we 
conducted a study to assess the sensitivity .ll\d utility of the NaCl 
ABDT method in the field, and to test for small airway functional effects as a result of ambient ozone exposures. 

~e0~~~1tle~~e~s~~ :a1!J~g~=r~c:ro
0
ns be:~;~a=~~J~d 

and late September 1993 for Nab aerosol bolus dispersion. bot?;: 
before and after running. Real-time measurements of ambient 
ozone ranged between 10 to 145 ppb during. the runs (with exercise times of about 20 minutes). Durmg the ABOT 
maneuver, a 300 ml bolus of !'JaCl aerosol (da ::. 0.4 µm) was injected into a 2 liter tidal breath (0.67 liters/ sec) at a 700 ml 
penetration depth. The dispersion effects are expressed as a 
change in: the first three moments of a normal_ distribution; the 
~i~~:n;:J~~e~!~;7'tt~h; ?a~ti~~~!Fe~s:~io;;a~~~d ~: 

:t~i~nct~o %"J!~~e~~ f:r0
~ :l;'::~ ~re~~ ~~~~~:! 

compared with past lab 03 controlled exposure results. 
Conclusions are drawn regarding both the usefulness of this NaO ABOT and the implied effects of ozone on smaU airways of the lung. 

.\tEASU'R.f..\fE.'\'TS OF OZO.'\'"£ EXPOSURES L'I SCHOOLS 

~ JOd f .W. Lurm~na. 5ooomil Te-cbooloty. Inc .• 5510 Sk,·boe 
Blvd., Saot.a Ros.a , C.\ 95.10] 

A$ put oC a ttudy to cbu'2cltrize pouiblt chronic ~pin.tory ,rrrcu o( 
air poUutaots, ..,, h.avr mc:a.surrd otoDt iD cla.s.srooau .and outdoors :ll 
schools in 12 Soutbrrn Ciitilornia com.muwties. Tbt purpos.r of lbis 
measuremrDl prvcnm is 10 t.ban<.ltriu i.Ddoor o:.oat cnacenlr.t.liold :aDd 
iDdoorfoutdoor n.1 ios Ull 5Cbool, in ordtr 10 pro•idt information for 
asses:s:inc ozone rxporu~ oC 5(:bool cbi.Jdrtll. Tbr IZ communities .. ,re 
s.rlrctrd to r,pre:stnt a nncr or :a.n:ibitnl poUut.ant u:porurc:1. 

The ozont measuf"Tmtnls inc/udrd ~day a .. ,nce coocrolnliOllS usinc a 
limtd cxpcmire di/Tusivr CTED) m.i<.roco•U"Oamtnt.al samplrr built and 
1tSted for I.bis procnm, JOd bourly cooc,ocntioM uslac coovr.otlon.al 
oiooe mooitoruJc ltchnolou. Arrn.ce measurr.meou wine tbt TED 
samplrr b:a.,, btt.D m.adt four timc:1 in~ schools ia ucb or the ll 
communi1ies. These resulU 1." brUJc u.wd 10 cbaractrriu ozoor 
cooceocncions indoors in cLusrooms u a ruoctioo or a.mbi,01 ozone 
conc,nln.lion and tempenlutt; and buildiDc cb.ancteristics such u 
coo.struction materials, room siu, l)'J)e or .. ,ntiliilioa s1·sttm aad mrlbod 
of oper:uioo, i1Dd .,,oci.btioo nte. Hourly iDdoor alld ouldoor ozone 
concrotn.1io11S "''" coUrcted in sevtnl ioctividual classrooms 10 obula 
ctiumal p:aUrrns o( i.Ddoor 0.100, coo.crotn.tloa, i1Dd ladoor/oucdoor ntios 
for variow: combio.ariollS or t.bt t..,o most import.a.at uriables: type oC 
\·eotilation s}·stems and classroom coDStnictioo material. 

la the p~rot.alioo, ..,, "ill di.Kuss t.he sc.bool oioi,e mt2SUremrot 
pro,:n..m, tbt accuncy and p~isioo or the TED samplt-r, comparison or 
lbt TED s.aJDpltr 1.od hourly moo.iton, a co1Dparisoa of the results "'ith 
oearby ambirot monitor coaceotntloD.l, a summary or ho" cbese d:ata will 
bt use<l LO uscssiD& o:zoor ~Ml.Ires for lbe school cbi.Jdno, aod 
recommrnda1ioas for future studies. 
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MODELING INDOOR CONCENTRATIONS OF 
ENVIRONMENTAL TOBACCO SMOKE (ETS) IN THE 
DOME 
~. N Klepei.s, P Swi~r 
EPA and Department of Statistics, Stanford University 

Thu paper dlscu= Ille !llcorctical and practical dcvelopmcnl 
of a multi:-companment indoor air quality model designed for 
predictine pollutant conccatr:1tions from environmental tobacco 
smoke (ETS) in Ille home. The model is used to predicl Ille 
time series of carbon rnonoxide (CO), respi.rable suspended 
particles (RSP), and polycyclic uomatic hydrocarbons (PAH) 
in response to different cigarette smoking activity patterns in a 
home with multiple rooms. The input parameters to the model 
are the cigarette 5,0wcc strengths, smokin: activity panems, 
room volumes. and eompanmcntal air exchange rates. The 
parameters of the model are obtained for different 
configurations (bedroom door open, bedroom door closed, 
living ·room window open, living room window closed) by 
making measurements with rea.1-time instruments in a test 
home. Field experiments ai-c conducted in a test home with a 
cigar at1d a cie;arette to evaluate the pcrform:ince of the model, 
and real-time measuRments arc made of CO, RSP, and PAH. 
The time series predicted by the model are compare.d with the 
time series observed. in the borne, a.nd good agreement between 
Ille model prediction., and tbe observed time series is obtained. 
The applicability of lhis multi~ompanment model for making 
predictions of ETS pollutants in other homes is discussed. 

AIRLINE PASSENGER EXPOSURES TO TOBACCO 
SMOKE PAHS AND NICOTINE 
R Williams• • S. K. Hammond 1 

• R. Watts3 
• J. Lewtas3 

11LS, RTP. NC, 1U.Mass. Med. Center, Worcester, MA, 'US 
EPA, ATP.NC 

A study was conducted that sought to correlate cotinine 
excretion in passengers exposed to environmental tobc1cco 
smoke. As a part of this study, active ambient air samplers 
eQuipped with either a multi-stage filter pack or size selected 
inlet were used to collect total or respirable particulate matter 
along with vapor phase nicotine aboard passenger aircraft 
where smokjng was allowed. Four transcontinental flights. 
having an average of 4 hour flight duration , were selected for 
monitoring. Nine respondents (4 flight attendants. 5 
passengers) wearing personal monitoring devices participated 
during each fl ight with passengers seated suategically in 
smoking, nonsmoking and border sections (seats adjacent to 
smoking sections). Stationc1ry area sampling (monitors located 
in positions close to participants) was also conducted. 

Polynuclear aromatic hydrocarbons (PAHs) from filter 
sample extracts were determined with an optimized HPLC 
methodology utilizing UV and time-programmed fluorescence 
detection. This method resulted in Quantitation of nearly all the 
16 selected PAHs where ambient air concentrations were 
above 0. 1 ng/m 3 • Carcinogenic PAH levels were observed in 
the highest concentrations in smoking and border seating areas 
(0 .8-12 ng/m 3

). Nicotine was quantified at levels above 0 .07 
µg/m 3 using a GC/NPO procedure. Concentrations as high as 71 
µg/m 3 of nicotine were observed for some smoking and border 
seating sections. No statistical differences were observed 
between smoking and nonsmoking sections with respect to 
nicotine concentrations. Overall carcinogenic PAH 
concentrations were determined to moderately correlate (r 1 

=0.64) with ambient nicotine levels. This abstract does not 
necessarily reflect Ef'._A___e__olicy . 
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EXPOSURE TO PERCHLOROETHYLrnE IN HOMES NEARBY 
DRYCLEANERS USING CLOSED SYSTEMS AND THE EFFECT 
Of REMEDL\L ACTIONS. 
!...Eli! 
Municipal Health Service. Amsterdam. the Nc:therland.s 

The weekly averaged exposure to perchloroethylene in homes nearby 
twenty drych:ancrs ( 18 with ,1 dosed and :! with an opc:n ::.-ys1em) was 
studied. Also ,1 building of a former dryclean,i::r, which moved 5 ye:irs 
ago. was included. Besides the indoor air mc:asuremc:nts also the 
concentrations of perchloroethylene ll1 soil. drinking water. food 
stuffs and mothermilk were measured. In 191$4 a Du1ch limit valui:= of 
2.5 mg/ m1 was Sc:l for perchloroe1hyli:ne. based on an no (;icute) 
effect level in workers. Rt!cent epidemiologjc;il s1uJies diJ not yield 
any evidence for carcinogenic or reproductive effc!cts. So thc:re is no 
reason 10 change the limit value. 
High exposures dearly J.bove this limit value occur, especiaUy ll1 the 
homes above the drydeanc:r: the median concentration was 2.2 
mg/ m1 and the maximum 29.9 mg/ m,. In the shops beside the dry· 
cleaner the median value was 1n µ.g/m'. The median concentration 
LO 1he ambient air was 127 J.'g/ m1

. The type of machine had no 
effect. However. the type of ceiling was very important. In homes 
above drycleaners with a concrete ceillflg the median concentration 
wa.s 10 times lower than the median concentration in homes above a 
drydeaner with a wooden ceiling. A polluted soil can contribute to 
the levels of perchloroethylene in the indoor air. However the mosr 
importam rou1e of transpon both for the homl!S above as weU as for 
the shops beside the drycleaner is transport within the building. In 
most cases the concentrations durlflg rhe night were high<::r than 
those during the day as weU as in !he drydeaner as in the home 
above the drycleaner. Emission from the cie.J.ned garments and 
turning off the ventilationsystem seems important. An effect of 
season was not found. With remedial actions, including repairing or 
renewing parts of the ceiling:, a sufficient reduction of the: concentra­
tions in the homes above the drycleanc:r was not achieved. lo prac­
tice it is difficult to accom_e_!_ish __ ! JuUy g3Stight ceiling. 

HOW MUCH Dl'ST A8D LEAD ARE IN A.N OLD CARPET? 
MEASURDIENT AND CONTROL 

J Robt:rts G Gla.ss. T Sp1nler 
Enginet:ring Plus, Seattle. Washington. USA 

Th.is srudy used standard vacuum d e3ners to me.a.sure the lead 
{Pb) JS well as the total a.nd fine dust(< 150 microns) that could be 
removed from 11 area and ten wa.ll-to-wall carpets. Questionnaire data f 
on related variables were uk.en in i:ach house. The sampled surface of 
a.JI cJ.qJets were vacuumed eight ti.mes as in ASTh-f method F608-79. 
A second bag was placed in the vacuum and waJl-to-wa.Jl c:irpcts were 
vacuumed 3:! times in the SJ.me sample area. Area rugs were inverted 
and a.II of the surface J.CC'J. vacuumed three times on each side using 
a second bag at the r.ue of three min/m2

• The dust wa.s sieved through 
a 100 mesh sieve. weighed. and analyzed for Pb using energy 
dispersive .'(·r.lY fluorescence. Plugs were taken from a cleaned w:ill­
to-wa.ll carpet, ground up. and analyzed for Pb. 

Normal vacuuming would remove a small percentage of the 
dust and Pb found io these rugs compared with intensive vacuuming 
Jone in th.is study. The average percenuge of fme dust removed 
during the second cleaning of area rugs (78%) was higher than found 
in w::&.ll·to-w:i.11 ca.rpets t62%). A second sampling of a set of the such 
rugs t.lk.en si.'t weeks after the first sample is reported. The total 
amount of Pb and dust was estimated for each ate.J. rug 311d in the area 
sampled for wall-to-wall C.llpCts. lbc signific31lcc of the data. and 
correlation between Pb exposure in carpets aJJd related variables arc 
reported. The limitation of the s1udy and the cost effectiveness of 
various cleaning methods .)J'C discussed. 
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