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of Air tv

belng rude to golve apeclflc problcne'

It lÊ loPorsible ln Èhls brl'cf paper Eo hetBt'on all the rêaeirch

rctlvlttes rûd lEportant studfe6 ¡rh{ih h¡ve bêen done Èo da!e' llonevet'

¡ever¡l conferencèÊ ;ä-g;;;;i Ètudtes have been pubrlshed recênÈly ¡od
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Èhe fen lf8ted ln Ehe referencea are represenEâElve (2,3,4,5). These
lnclude sEudles ln Èhe U.S. and Canada, U.K., the Scandinavlan counErlea,
GerEany, Jagan, and several oÈher counErfes. The naJor research fn Ehe
U.S. haa been done by such leboraÈorles as Lasrence Berkeley Laboratory,
Harvard School of Publlc HeelEh, Illlnois InaclÈute of Technology Research
In8tlt.uÈe, Yale UnlversiEy, Oak Rfdge NaCtonal Laboratory, the Natlonal
Bureau of Standards, and several olher laboratories and unlverslLlea.
The large number of researchcre and breadth of regearch are evfdent.

In Che U.S., Èhe loportant spongorfng agencies fnclude Ehe Federet
EnvironEenÈa1 ProÈecÈion Agency, Èhe DeparÈment of Energy, the Consuner
Product Safety Conrnlselon, and Èhe DepartnenE of HealÈh and lluman Servlces
The s!¿te and clty governuents are algo involved ln dolng research. Many
also have reguls,tlono, or are conslderlng them, and are lnvolved wtÈh
reepondfng Èo citlzen requests. Sone privace agêncLes such a6 the Gas
Research IngÈfÈute (CnI), ftre Electrlc Por¡er Research Insrllute (EPRI),
and Ehe A¡rerfcen SocieÈy of HeeElng, Refrlgeraclng, and Air-Condltlonlng
Englneers (ASI{RAE) have alEo sponsored slgnfflcanc research.

General Issuee and Background

The roany conEamlnanÈs ln Èhe indoor alr can be divlded lnÈo particulates
(sollds or l1qufd droplecs) and gases or vapors. I.¡fthl.n Ehese types,
Ehere are consEfÈuenÈs ¡¡hlch are known to be annoyLng and r¡hich are, or are
auSpecÈed of befng, deleÈerlous to healÈh. Others nay be idencffled 1n
the fulure, ConstlÈuenEs whfch are annoyfng nay lmpair human perfornance
wlthouc belng delecerlous Èo healÈh. ASHRAE SÈandard 62-1981, "VenÈilation
for Accepcable Indoor Alr Quallty," (ó) deflnee acceprable alr quålLEy aB
"afr 1n whfch Ehere are no known conÈaoinanEs aÈ harnful concenÈraEfona
and wft.h whlch a subatanclal najorlcy of Èhe people exposed do not expreas
dl.seacfsfactlon." Thls recognlzes both the health and cor¡fort requfrenenÈs
of acceptable alr quallÈy.

Soue known lnporEanç conÈaEÍnanE8 are dlEcuased belos:

PartlculaÈes - SÈandards often speclfy a llmlÈ of the naqe concenÈratlon
of partlculaÈes expreaaed ae nfcrograms pei cubfc meÈer (ug/83) (7).
Thege lnclude a1I partlcle slzee or ÈoÈal suepended partLculaÈe concen-
traÈton (TSP). Larger sizes ßay consÈiEuÈe a[noyance nore than health
probleos. For healEh, resplrable suBpended parÈfculate8 (RSp) are
LnporÈenc, because such pårtlclee can lodge ln Èhe lung. Large paEtlcleo
lodge tn Ehê nasal passages and arê hendled ordlnarlly by che person
unless Èhey are, or contaln, allergens or peÈhogens. Reeplrable paEllcleg
are in the gÍze range up Èo 3 mlcroneters (un).

PartlculaÈee of epeclftc fnteree! lnclude:

1. reepl.rable partlculaÈes ås a group
?. tobacco aûoke (so11d8 and ltquf<ts)
3. asbestos flbe¡g
4. allergene (pollen and nold Epores)
5. pachogena (baccerfa and vfrueee), alr¡os¿ elweys contal.ned on oÈher

per!lcuIeEeg
6, radon progeny (radloac!1ve decay producee)
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Vapors and gases of pdrÈlcular lnterest lnclude:

1. carbon monoxiile
2. radon (decay productÊ are particuletes)
3. carbon dioxfde
4. formaldehyde and other aldehydes (requi-re speclal atÈenÈfon as organlcs)
5. other volatlle organlc compounds (eeveral hundred have been ldenÈtfled

ln tobacco euoke vapors alone)
6. oxldes of nllrogen

Some conÈeúlnants enÈ.er wlth ouÈslde alr brought in by purposeful
venÈtLaÈlon or by unconÈrolled lnflltraÈlon. In the U.S., Èhe EPA has
esÈabllshed ouÈdool pol1ut6nE crlterta (7). However, nany lmportant lndoor
polluÈencs enanate fron l-nslde sources. People are sourceE of C02, H20,
and blooatÈer, as well a6 oÈher partlculaÈes and vapors which are charac-
Èerlzed as "body odors." Peoplers acttviEleo, smokfng, cleaning, hobby
actl-vlÈieÊ, such as gluing plaetlc nodels and reflnlehl-ng furnlture,
cooklng, eÈc., also cause pollutton. Bullding naEerl.als and ftnlshes csn
"ouÈga8" pollulants. Furnl6h1ng6, buslness nachlnes and applfances,
perÈlcularly unvent.ed or poorly venEed heatere and ranges cen be sources.
The buildlng surroundings cån elso be a source of radon and lnsecticides
whl-ch can enter tndoors Èhrough cracks, dral-ns, etc., or by dlffuslon.
Heetlng, venÈ1lat1on, and aLr-condiÈ1orilnfi (HVAC) systems, dralns, plrrnbing
sy6lerû6 anil poor con6tructlon, housekeeplng, and målntenence can result
ln "envtronmenÈêl nlches" where ÞeÈhogen6 or allergentc organldns can
collect and nulttply Èo be relnÈroduced lnto the alr (8).

Slmllarly, there are nany rnechanlsms l¡hlch renove conÈemlnanÈs fron
the lndoor alr. General and local exhaust systeÍ¡s are lmporÈant ê6 1s
the unconÈrolled exfllBratlon of lnside air. Partlcles also settle ouc
due Eo gravllaElonal forces and ere preclpilated on surfâcea by electrostaÈLc
forces, dlffuslon and alr notion.

Vapors and ga6es can be absorbed or adsorbed on Eatertals of many
kinda, and can react wlÈh oÈher alrborne pollutants and be changed Ln
character. Ozone reect.e wlÈh many substances to become 02. Alt of Èhe
above mechanlsms occur all Èhe Èfne at generally uncontrolled raÈe8.

Standards (nandatory llnlte) ând guidellnes (suggesÈed lirnits) have
been esÈab1l-6hed for nany pollutants ln Èhe lndoor alr (6,7). Many of
Èheae have not been accept.ed as Èechnlcally sound. l*luch work on standerds
and guldellnes renalns.

Air cleanere can also be used !o renove conlamLnants. ParÈlculête
re¡roval ls ¡¡ell developed. Gaseoue rernoval ls less Bo, wlth activated
charcoal and potasslun permanganeÈe belng beet developed.

The conplexlty of Èhe problem requlres careful regearch plennfng
enployLng many technologfe6. OtherlrLse, daÈa collected wilt have llrûlÈed
utillÈy for provfdlng a ueeful daÈa base for che developnenÈ of generally
appllcable econonlcal rûeÈhods for lnprovlng lndoor air quallty and for
generalLng natlonel polLcles.

ASHRAETê orlglnal nork on ventilatlon (9) was conducted for lhe purpose
of estsbllÉhlng crlleria for comforÈable, non-annoylng environnente. Over
the years, confort has been an lrûportant conôlderaÈlon ln venÈllatton
standards (6). Digcomfort EoÈlvateo people Èo try to regulate thelr

. i- - :_- -: .'-
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The engineerlng-aspecÈs of venEilaÈlon solutLons should also beenphasized' More effecilv. r"nËfi;;i;i'"i"."r", arr ÈrearmenÈ devrces,materfal subsEiÈuc1ons,. an¿ uarriei;-;; ;å;."" emlssions are ar1 berngtnvesrrgared and hold Én. p.ori".-oË àã"i]rrr""rlve soru.lons r¡hen moreresearch on acceptable conèaminanc r.".i" ì" conplece.

Reseârch SEatus of Sone polluÈants

Radon

*"o,u#ålìfl,; x,:ï,å:. :,,ï::: :";î l;".*;: i,:lî,:.:;., 1;"å1"3 :"oi:. ",decays furrher lnro soriå 
"rprt" "ritl"." inr"t can becorne.ttrátÀa to duscparÈfcles and surfaces ln Ehe env'r""i".a'".¿ become rorrgerr in the tungs.

ological studles have lndlcaled
tlon in soils and ¡¡acer (4). There_areae,. It 19 nog poesfble, however,will be problenre, due to túe rnanyvarLatlons around buildlngs and Èheed prfnarily sfth low_rfeã reeLdenrial
basenenÈs than fn ,pp., iioo.".
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SÈandards and Guidellnes. Several standards end guldellneê exiet.

OtganlzaÈion Maximu¡n tadon level for actlon
(plcocurLes per ltter)

U.S. Mlne SafeÈy and
Health Admlnistr¿tion (10)

16

U.S. Bonneville Power
AdnlnlstEatfon (of DoE) (10)

EPA (10)

ASHRAE Standard 62-198I (6) 2

Confort and lleelth Effecte - No sensory perception or acute heelÈh
effecÈs are known. The chronlc effect is susPected Èo be lung cancer or
oÈher lung dysfunctlon due Eo retentlon fn the lung of radon decay
products. These chronfc effecÈs are amoûg the best known, es the result
of studles on uranium mlnere for rnany years (J.l). IÈ 16 speculeced that
non-occupational radon expogure ln Èhe U.S. may cauae beÈ¡seen 2'000 and
20,000 addttlonal cancer deaths per year, and Ehat one nllllon U.S.
dwelllngs have concenÈratlons which nay cauae a slgnlflcant rlsk to thelr
occupants (12).

Meesuring Instru¡ûents - Relatively lnexpensJ-ve passlve track-etch
detecÏããGãGñSõIare evailable for survey use, lntegraÈlng radon
concenErêÈlon over a one- Èo Èhree{onth perlod. Alr eanpllng lnstrunenEs
(eclntfllatlon counters for exanPle) are more expenslve. No lnexpensfve
neÈhod exiats to measure radon daughÈer concentraÈlona.

l{ltlgation l.leasures - Seallng of foundaÈion6 Èo prevent entry has been
denonstrated to be éÌfecttve (13). Speciflc venÈllaÈlon of baaement areas
and cravl spaces has also been shown Èo be effecÈ1ve. Inc¡eased ventllaÈlon
rsl-th outdoor atr w111 lower radon levels for a glven bulldfng. Howevet,
radon levels do noÈ correlate !tel1 lvlth ventllaÈion rates among dlfferent
buildings (3)" TÏIs 1s because source sÈrengÈhs of 6oil radon are qulte
varlable. Therefore, Lncreased ventllatlon cannot lower radon levels
enough ln all bulldings.

luÞorÈant Areas for FuÈure Research - PledicÈlve nodels Èo asslsÈ ln
pinpolnrlng problen 6ÈrucÈures are needed. Devel-opment of betÈer cost-
effective nitigaÈlon nethods, devlces, and maÈertals are needed. B€Eter
st.andards are needed to guide economLc nlti8aÈion neaaureE.

Asbesto6

Descrlption - AabesÈo8 fs conposed of snall naÈural mlneral slllcate
flUers wf¿ely ueed ln lneulatlon and other bulldlng naÈerfals unÈlÌ recently.
the uge of aabestos-conÈalning sPray-on naterlals is banned 1n U.S. buildinge
Èoday (14).

Standards and Guldellnes - There 16 currenÈly no knor¡n naxlmurn "safe"
conceffinal rnaÈltuÈe of occupatlonar Safety and
HealÈh (NIOSH) 16 uslng a leve1 of 0.1 fibers longer than 5 um per cublc

5

4
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cenÈLmeEeE (f/ctul) as Èhe level above wh{ch abacenenÈ acÈlon mugt be Eaken.(15). curre^tly there rs drscussron as Eo wheEher a level of 0.01 f/clr3
may be more approprlate.

- Flbers deposlced in Èhe lung are Eheonly , a fatal cancer of the pleurãl or perfconealarea d other lung condl.tlone also harre beenLdent ies r¡ich asbesÈos r¡orkers have esÈablfshed
Ehe s probleme.

- A8besEos abacenenÈ fn the U.S. ts being handledas a se separately fron othèr alr pollucanls by U.S.agen lved hfgh publlc rlsk (f4,15). Reference t7glve cussÍon of asbesÈos tn buíldings and suggestedâbet ferences 15 and 1g conÈaln so,ue regulatiãne.

- Due Eo the Elme-varying nature of flberrele a number of actlvlEles in bufldlngs, a beÈÈermeÈh re of occupancE is needed. t{ealth eÉfects oflow her work, as does the meagurenenÈ and abeÈemenÈneih ve¡

Tobacco Snoke

- PegcrlpÈlon. - Tobacco sooke con.fsts of partrculates and geses resulÈfngfroû Eobacco conbuscron. partlclee of condenàed cortrbustfon pr;ducts are
alnoec all ln the respl-rable range, and over 2,000 speciflc naÈerfals have
been ldentffied ln Èhe parrlcles and assoclaEed gaeeå so far (19).

standards and Gutdellr-res - No generar levels have been agreed upon.ASHRA@ectftãe ariucfon !r1eh snoke-free alr lnquanEleies oÍ 7-L7.5 L/s per person, where emoking is per'iËted, dependlng
upon Èhe type of space. The standard fs currenÈly belng revlseá hut noslgnfflcanÈ change 1n these levels 1g now conlenplated.

smok ï:::,::::'¡,ii: 'i"il:":':H*!?1"f;i,ï:n
effe klng) has hed tncreased research
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fllt ulate concentratlon is r¡easurerl on
done ed for gases. Enough work t"" t"."
slmp f the source^s_Èrength can be rnade by
abou thaÈ about 302 of adults 

"""¡_"rot"acrive (2)

Mlr lon - Prohlbitlon of smok ing in publÍc spaces 1sng more common Iatlon of smokers is parÈ tally effecÈive, but ltueually also requlres care ful rnanagement of ven Ellatlon ro be nost effec-rlve (16). Hf gh efftcie ncy alr cleaners and gas filÈers are 6oneÈ1ne6effectlve, if well applied and properly Dafntafned. Increased venEtlatlonls partially effec Efve, but dflutlon ln gener a1 spaces is ofren not Èotallyeffective, slnce very lar¡¡e venÈiIaÈlon raÈes are neces sary to dlluteenoke enough to be unobjecti onable to nonsmokers

nona 
_ BetEer quantlticaEion of health effects on

and '*:å:å: of more economlcal rrrcer-sisre,as

Fornaldehvde

,onr"¡ffi*ll"-,iii'_:i::iiå",:i:î3ì"';":,:;':;l:::":",.:.;::,',.,::.,f;åi*,.
vola!1le organtc cornpound f voðl'""- rä-ie "fårsr¿ere¿ 

oepararery.

several years oay be necessary to

e
lshed

he

.¡. +.
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MeasurLng InstrumenÈs - Inexpenslve passlve sanplers have been
developed huÈ tlìelr accuracles are noÈ well esEabllshed (3). Formalclehyde
ls exÈracEed from Èhe sol1d adsorbent ln Ehe paasfve sanplers by weÈeE.
The more EradlEional meÈhod of collecctng formaldehyde ls by lmplngers.
Formaldehycle concentraElons are rrsually determtned by Che pararosan{lfne
or chromoEroplc actd methods. A Eh1rd, the aceEylacetone mechod, fs lese
common (3).

141Èl-AâEfon Measures - For problem UFFI cases, renoval Ls lndicaÈed.
The cosE can be as high as $20,000 for a residence. Even Èhen, residual
maÈerlal nay rer0âfn ln Èhe strucEure and concinue Co ouÈgas. Increased
Eenperature, hunidlÈy, and ventllation wll1 acceleraEe ouÈgasslng. Manufac-
Eurers are produclng products r,riEh much lower outgasstng raEes. In Èhe
U.S., Ehe DeparEmenl of Houslng and Urban Developmeot has develope<l a
producÈ sÈandard tor emlsslon raEes of plywood and other wood maÈerials
for manufacÈured houslng (23). Some surface treatmenÈs are befng used Eo
seal agalnsÈ ouÈgasslng.

Areas for Further Research - ConcenEraElon sÈandards need further
development. Producc sÈândards to llmlt outgasslng need further develop-
men! and appllcaclon. t'lore pracEtcal remedial meesures to use ln exlsclng
bullcllngs are needed. BetÈer maEerial ouÈgasslng characteristlcs and
models are needed.

Nltrosen oxldes

DescrlpÈlon - N02 1s a hlghly reactlve oxidanE. N0 ls also often
presenE wilh NO2.

Sources - The prlnary sources indoors arlse from conbustlon processes,
such as unuenÈed gås ranges, oÈher unvenÈed heacers, and Èobacco snoke.
UnvenEed heaÈers are experlenclng lncreased uee ln resLdences recently in
Ehe U.S. due to chefr percelved energy-savl-ng poEentlal ln dwelllngs.

Stendards and Guldellneg - None have been aqreed Eo for lndoor air.
nre uSlTãõããÏ¿-ñEiãñlE Quallcy SÈaodards ttsrs too uslu3 ae che
long-cernr 11m1È (7).

Confort and HealÈh Effects - oxfdes of nlÈrogen have no sensory effecÈ
fn low concentracloûs. AcuÈe effects of lung dysfunccion have heen reported.
Chronic effecEs are noE well eecablished.

IrisEruüentaÈlon - Small passlve N02 rDofrllors sullable for fleld uEe
are alalL:-Iå-6Tãõ-

MlElgetlon Measures - Ventlng wlch outdoor alr eÈ the NO2 source
1s Èhe mosÈ pracÈlcal neasure for exiatlng condlÈ1ons. Llnlced exposure
Èo sources Ehrough behavlor EodlflceÈlon could be of sone beneflt. Manu-
facturers are deveLoping devices h¿vfng lower NOz generaÈlon.

Area of FuEure Reaeerch - BeÈter nethoda of predlctlng where probleue
exlst and Ehe developnenE of nore pracELcal oitlgaÈlon Eear¡urea are needed.
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Ocher Velerile organlc Conpounds (VOC)

_,-_ ?g""Ill!+"î -,,There are hundreds of orher volartle organic compound.sEnat are tound ln the lndoor alE, sometlmes ln concentratio;s which aresuspected of belng harmful. Iho6e listed below are exarnplee, but are nota coDplete llsÈ.

Conpounds

ace È one
alcohols
acids

aronatlc hydrocarbons

chlorlnated hydrocarbons
organophos phates

chlorlnated conpounds
ecet one
amnonia
Èoluene
benzene

Sources

effluencs fron peoplest
netabollsn

varloue cor¡bugtlon producte

pestlcide6

buflding naterlals,
personal care products,
cleenere, paints, eÈc.

-w-Gaschro0aÈograph6areusedfor1aboratoryandaone ti.erd sÈudles. No inexpenslve nonr-Èors sur-Èabre for exÈensr.ve field
uae exlgÈ.

- Several of these compounde have beenlde ng acute and chronÍc eifecce at hlghcon cancer. The effecÈe of combinatlõns ofthe Èlons have been suggested in several.,61 
2).

- -_.þ!gl!þ!jqd Type of StrucÈure - These are roldely alfsrrlbured in allmrrarruffi

- Mltlgatlon Mea.ures - I,rhere practlcal, uees of Èhe6e Bource' 
'hourdbe re8trlcted and Èheae maÈerfals ehould be stored 1n lrelr ventllated

areas aparÈ fron occupled zones.

- DeterûlnatLon of the health effect8 ofco oncenÈratlons found in buildlngs is a need.In Beful. practicel reDoval hardware anal otherco tudles of BubstltuÈe-naterlal conpoeltfone
fo
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Carbon

-. Desgrlptlon - c0_resul.ts frorn lncomplete conbusclon of carbon fn fuels.IE ls colorless, odorless, aod tasteless.

".-^,W- 
The U.S. NaÈlonal AnbienÈ Air QuallEyòEanoarda Ilsts 40 og/mJ åa che one_hour ltnlt (7).

. --.-$!313.91-- 
Sone relaÈlvely hfgh-cos c inf rared_radiatlon absorptionlnaErumenEs exlst.

crea ,"r:' f.i::;ri::.:ï:1Ï.,:"l"oi"li".ll'::::ä.å*
g:.î EllaÈion can be used aa a tenporary measure whenuu r perlode of tlne.

_ CO and its perlls have been well known

;:; ï:".å:.:ï:i"o å"ålill""'ararm 
svsÈem ls

Carbon Dloxlde

DegcrlptloJì - CO2. is an odorlees, Èaaceless, and colorless productot conpleEe carbon combuaEfon.

-s"rr""B - Arr practtcal corubustlon proceasea and meÈaborlc proceaaeaare CO2 sources.

resl - Co2 is prlmarily åssocfated wÍËh

bull 1s not usually perEiÈted in oEher

are 2 fron people and smokfng in buildfngs

.i,.-



At concentratlons above lZ ln air ' eone

Ioss ted' No nalor conforÈ or health effecis
ln b uee bulldlng levels are weII below 1Z'

l,leasuring lnstruments - In6Èrunent6 exlst whlch are rellable and

tne*pñãffiãõî!ñãñãle commercL ar ventl laÈ I on apP r I caÈlons'

Ìlf croorganisns and Allergens

Blologlcal rDêÈerlal' bacÈeria' vl'rusês' mold spores'
pol ta. tttã ieces, house'dust nttes' etc' are ublqultous Ln

lnd a. Theee parilculates range from less Èhan one Èo several

;;- alrborne, th"y "tt usually ettached to du6t partlcleg
of o that aÍI sizes of airborne parÉlculateê nay lnclude then'

- People and pets "shed" such maÈerlels' Indoors' bedding'

s al other places {here du6t collects can harbor then' Oool!-ng

t een known Èo be incubatore of legionella' DlrÈy elr- 
.

c equlpnent' hurnidiflers, condenðate dralns' and ducÈttork cen

I erÍa and iolds (2). Htgh huntdity ereas exacerbate thelr
grorrÈh.

aPpl
legi

Tuberculosls, oeasles, snall Pox'
st knonn Èo be Èlane$ltÈed by air as ls
Ie resplratory dlsease' cauaing each pereon

an trlcted ecÈivlty pèr yeal' ls a large

coat assoclated nlth alrborne atatt"t1""1en (t6)' "Indoor aLrborne vlruges

and becterla ate the tori t.pott.nt cauae of acute dtsabllng lllnesses 1n

the U.S." (27). Pollens, nolds, etc', cause allergic reacÈlons for a

signlflcant PoEtlon of the populatlon'

- Â1r sanpleg can be collected on fflters or

lnpa vlsual examlnaÈlon of viable SrowÈhe'

ulct collected duet can be ueed to ldentify nolds

ana poffen. No lnexpenslve fleld monltora exl-st whlch ere sultåb1e for
iarge-"ca1e oee. Coated rûlcroscope slldes and Petrl dlahes' whlch collect

"ãlii"á-p"rticles 
fo¡ laboraÈory analysls have lLotred urlllry Ln eurveye.

Mltlqatlon}leaaures-GoodhousekeeplngandEafntenanceofalr-
condlñn-lng equlPuent le lnpottant' Adequat

dlstrLbutton can herp. ltlgh:efflclency alr cleaners re¡ove vl,able Pertlcles.
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- No otandards for general lndoor alr
toÌrer treatnent procedures Èo reduce
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.. Areas.for.Furiher Research - The relaÈionshlp of concenÈraÈion ofpeEnogens ln the afr Eo dlsease Eransnlgsron 1s noÈ welr e8tablf'hed. Horeeconomr.car alr-ÈreaEnenE devlces are needed, ae well aa beEter uideiscanatngof Èhe roles of houeekeeptng and alr-conditíoning syste,a natnt.nancÀ.

Conclusions

Even wich the extenaive work Èo daEe, much more nee.s Eo be done beforebeing able Eo anawer, ln a pracÈfcal wey, Èhe que'Èfons posed by any bulldlngor{ner or occupanE. They are: I{ow do r determlne lf r have an in¿oár atrquallÈy problen? and if I do, whac can I do about ft?

comfor. and healrh effects need Eo be beÈler rreEermr.ned. verfftedpredlcËLve merhode, rnexpensfve monfÈors, and exrensr"" ii;i; 
";;;;;" .r"needed before Ehe flrgÈ questfon can be angwered.

The answers to Èhe second question depend upon advances ln meÈhod6 forinprovlng venEira.fon effrclency and mlxln! merhode ånd beEEer mriigacronlechniquee leading Eo nore pEactfcal solutions.

I{ork planned ln Èhe U.S. by Èhe covernnenc InÊeragency CofmlEÈee onrndoor Arr Qualicy (12) w1[ adàress rhese probrems by"dlrácrr.nl-irr..t".reeearch on Che follonlng general thrustss

Taek 1. DeEermLnalfon of Indoor Afr pollutant Sourceg and Fact.orsAffecÈlng Hunên Exposure.

Characterlzatlon of Indoor Air Qua1lËy ln Ehe Unlced SÈaEes.

DeÈernlneÈ1on of Ehe RelaÈionehlp Between Energy Conservetlon
QuaUty.

Task 2.

Task 3.
and Indoor Afr

Taek 4. DeÈermÍnatfon of HearÈh Effecte of rndoor Alr po11ut10n.

Task 5. Development of Effectlve ConÈrol and UlEißetlon Technfquee.

Taek 6. NaÈionel UulÈl-polluËant Fleld Survey.
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SUMMARY

P.E. McNaIÌ: Indoor Air Quality Status Report. Recent trends, due to
energy conservation practices, have reduced ventilation and infiltration in
dwel.Lings, offices, and other non-manufacturing buil.dingS. These trends, as
well as the introduction into buildings of new materials and machines, have
increased Levels of indoor contaminants. Investigations of many indoor
environments reveal contaminant revers above those set as standards for the
workplace environments. The acute and chronic health effects on the popula-
tion are not weLr known. rn the united states the Envi.ronmental protection
Agency has recently become concerned and has funded research on indoor air
quality. The Department of Energy has funded research for the past several
years, as has the Consumer Products Safety Connission. The Department of
Health and Human Services has been concerned with quantifying the health
effects of indoor pollution. Thls paper discusses the current generar status
of the research in the United States and the planned future effort. r¡/orld-
wide research is also summarized. The current status of the information in
the field is discussed and future directions for additional research are
suggested.

RESUME

P.E. McNall: Rapport sur l"a situation de Ia qualité. Les tendances
lee); Natlonal In8tlEuEe
trûenc of tteelÈh, Educatfon,

t EffecÈ9 Asses6nenÈs;
t; Copenhaßen, 1983.

:nÈer8 for Dlsease Control;
24

! ImporÈânce of the Ouallty
lcadeny of Medl.cfne: Ner¡
t-844.

actuel.Les sont de réduire la ventilation et Irinfiltration des dorniciles,
des bureaux et des autres bâtÍments à I'exception des usines. Ces tendances
et lrintroduction de nouveaux matéri.aux dans les bâtiments ont abouti à
Lraugmentatj.on de6 niveaux de polluants atmosphériques à I'intérieur des
bâtj.ments. Plusieurs enquêtes ont démontré que les nÍveaux des polluants
dans beaucoup de bâti.ments surpassent Ies nornes établies pour les lieux de
travail. Plusieurs maladies ont été attribuées à des facteurs drenvrion-
nenent atmosphérique dans les logements et dana les bureaux. Les effets
chroniques tant aigus que des polluants sur la santé restent Ínconnus. Aux
Etats-Unis pl,usieurs agences du gouvernement ont lancé des études sur la
qualité de I'air à I'i.ntérieur des bâtinents. The United States Environment
Protection Agency, the Departnent of Energy et the Consumer products Safety
Comnission a consacré des fonds à Ia recherche dans ce domâine tandis que le
Department of Health and Human Services a lancé des études consacrées aux
effets sur la santé. Cet article décrit les études actuelles et celles qu'on
entreprendra à lravenir. Un sommaire de la reche¡che mondiale est au6si fait
t'état actuel des connaj.ssances dans ce donaine est nis au point et les
études et recherches nécessaires pour compléter les connaissances actuelles
sont recommandées.
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ZUSAMMENFASSUNG

Forschungen sind vorgeachlagen.


