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«mlna «*b a lOiRMtanMl «MMn aad

MowA Ifcm msaiiab wa nnawd
aadiafdaBadtiMaattaapMlBntt.
BatMBvOa-tTThmugffSU

^fearafeHtoftaAnRBMMaaAaaabHk
lB»«dMte«lHKa(MMa» A awaatpM«Mm aati «^dM tea baaa ims*
AwMAaiMaaiBMMapattaMaM
BBwda^ taaia ayrtag^ya d»

BttMteMMfMOBAnstBfttlMMMMNlMMaaadmatSkwaraMi^^
»aftMWttnAfla»a»aii^amdbr
«aawa»d» «ni<AnMd, md itea
vasMBRad again «dM di». The ansa tm
area waa ate aaad;iseMMMHt. dwfeMdda-
natiawBawMaaBfMiMtetaarMMR
fait laeteu aacfe add) Aaaateaa A aa*Mtew^eaadB,

BaA A Ite tte AhmSb* andMAi am
tete A taa «te« atetednatea laateflte«llte«Bdf5lfiaaadin.eaA<laM>
taBoaSiadwBilatedMleafetaadKaivaMean. Ite aama tea MSFMfitand^
vaewntsuditemtecdraGdmateam

sTsnsusss&s
B)aiMiiaadMnMMteBi4uMiB4uwlpkAwatac-AlatfaaaaAaaMaddaaHglia
>«^«ar and ww Jwtegadiate eat-
deaa. AB wtete A tea nhhrinad tem
aaMUa diateS^ teaagi a ahdte la«
eatad Mdaappaate idda<djte bidWte
ten «» ndMMitefte t&teteain
Anna

teteatentemMadantd^hcannaggtaSaaate -B«teitenMteaai».(nafetiterBm»8l nanoteidnaAawanalMadanan*
SAteteateatsafpete^Awaten^^ ^wa^M^^m^gaaparyteafan
tedtentenwBiTAin ni^ia tei (BdP>.teA«esdtenaacfteBA«anted
BteJdnada^ananbMtai few Aadte ateanaBtedtebaiteaBMBBniadlan
ate1apMtt)tAna«anai«.-n«aaM»» ftawJtewAtenntnnanBdAHBBte
i^teansteaaiadtBsaamaiBiRt z^te«tewinandterd3ani*{BaRw\
etewraaMbenfitetemlntedaaite 1 mM MTA^tead totenr aMM ]
pteSaateatei. ' wtewwa«wd»Bww!^w«ddnelte *

6aay ten am warn n aeneOtat m»

^teaa ptoead an a temad daeway:
aaAAaatwoseaawdateedwtapaidwdcmnA'<*nddww»dteadtefl(«walw«t
Maaaandteagan «Ma«KteteaiM»«n dn aateal adra A an adiw ateai.

waatendaalteadfliBnnannmiaftee
farted n vaaoBB ar melMa an ma
aadlanUlaaaadBantavAKnAaante
A to aeMtea a aMe«ad noMlnl aamk&«a^A8MR.cSiaANn3jBS^^
Mteter terns EteAad la aaA nan »
ta^m A mawMMni and to nlntottn
tetoantea twnaatea.

tepteto daaMtanfendea faAaw te
aadm sad waste ewtetes wan son*
antotefea«teA8aiaalana8.1tew8dHM
dawntetedaa tocB^ aaaAtod A dma

andteed naAsm aa a^dAnn*
Aaote «■* » Aewar no«t and a stew
atateanaak*
A^fimgaUoa

igPA WAb» sgafeWM teta laed to
rateca ite Stearns utesns aanaantra*
dm to teAB»m tomta ater aaA a»
steBnia,1tesamBstoamapm»ddiAnBad* naaandw* and daaannsAadsn n^teaww gsa^gtew^m^n** ^aa^to aa^ten^antesanaanan^aa w^a
to« teat neats, "nw Ateadsaiatedto m*
amAMtetoBdwamMalssAigptesaat
mhantodaiaaL

OnaHePAteam wstomw»dsA
ea8adtoeaAtostfaQm.eMntfApra«Med

asjjsagaaaassdssGdAeneldto AnedS% perm A
toastody.
fittitfyOmlOii
MMKlr

TtengbwteastewMtoaBaiteeu*

.gS^KSSSd&tfRSwS
. 1ten«to«MaA«ateeMA>>s4*ta.
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SSSSSbsxsay^^gggSss:
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enWA Atoww atteste emsateflm eanptes waw aaBsend tetow and tetr
tette mdurtea Abm^ Ite saA an smeaim«teodng, OtwbgMchajqMd-eaaflyagsayaa c&*£±££»=s:xs“nacaaMw^sagsmwatoacann ___vaaiw% wnAtarfe^ and «yw<

ftAnpstaadnteraiteisanpbs andag spte a nteptes A a^ to aS2i!SK±2&StenSteS! PAte^dmtenenstonntoaaiipgn
SS2mSs2S5SS?S!te2i pap« wan ealye» c^;

si??!£s';»tt£sssnteawacwn wwwpan wen ceSwteS. uun eaipn mm^bs: nawAg dw mm
ydAmtento^mtoArtem.Osay.At A ew tew. tm saAWtew A toetnAsnnAtodswtetoasansastor

AsaAp fftteed and astteteten late Cbtowtownw 1 dwwA ’A
wastotedtotete«antetraan.AAiBls
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to daaanaA dwjwiteauuHw A d»
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HEFA^FOtmed Vacuum
• «»8 «tt» M aMBMrWHiV «l «>

. 8 toefen^mr eiawwato, sasalTSb.
was altoT a mttMMfiliMA OBfM mbSb wwa5 wtuKaaattah

ha awMaf Aanwu^ aMwisnaa^ ca«
daewl ana|dMD«mlB and amh*^®**
amadilBatoe«iaW

MrSan^pte
i»SSXSSS8SS!SXS!S&
mama aaSsw aMaahnaa aaw a 8-
)Ha|MW<HkeABNkadMN»aBaa»lM^^

IHaF aad arifalMaaMaf WMOtt
«oahd»Hl k a tfaaa-fkaa cimm,

ma Skf aaaaattM aam inskonaa ifk
(a«««a»h’Sil^a«»fta(»9efw»t>^^
ma at imniimilr a «M9®faa
mmf m flm. Iha ma awwihi^ «m
asaehaf » « •Jaesfepoaiwad raawna
auMH H a tbxtt tabi al MMaadaM^lSS^SiMMlaaiaMMSSS
mWamwtrnaadmlMOTmdamne
sa amban* a nkmaa w wetena «t
m»3»*«Ba^6SOL

lutewacuum Samples
lAmimamampkaiiiaroaaBaaMlv

aaBBo^nS a kMMa^aawarcamtt'aah  a
MHriteaM Bar ahaaaaAMhnaMBa  ml
a maam (mm Wammhs aaawWcemhma auBmaMmWAmim
saaHiaa. ashaiadhlMa amrflBwam
taMbsemphrnmnaaaaaamsal
at a aaik^fma»alBaadBkHns>
Iha earn ami oaomi MwSWma
«aehSatoimhSk1feaieS4aPaaHi«Ba
vBanmd hr map» Sia Bw amaaa
aa«aa8wmaaia»a9BlaSHi«mMp>*>TlmeaeMiamwammMlkrSSaaakiaaa
SMhn mi aadharSe hm hi amMckw
eeSmRaaiaS)aaal.«m 1 aaaataaaa*
amh^ Iha imMi am mnaS af and Sw
ma aaaaaito waa hmm aad aams.

HEPA-FatenidHoi-waief
6)@^usSmi Cmuwr

Jka aahaaMr «m«H«n wd d mSaa
am amAem am a HEffSmam saaw
iwad amaaMhmimwt^mmam*
Sear, smramaaar mnunmgmmi da»
aateaad a IS»m ataSa asUwO. TO» mt
am mi am m aaBrnsw tmS
ma urn a (aahMM&hm ^dmmt 09^***
smh him 4 lA k mmaar and 14 hk
iMieihiaphMaaSaamSHiamaimksm aawdHi fweewm.

MmsmoTCBpisf
IhacBMMmSBMMmaisiada, ums

WhHMm«iB4a.mala.Seae«^MB».
aaSsmah^ihaBliii^

MOapetsamptes
waw^mlMSttaSM^MBSthdm
SHn^Biaaljsiadl^

SSKSwSSS^&mSv
mb UM Mir mm «a» tnimiMr
ahMm hMm aaah am^Mi taaSm
amamapto aaahaataaBm

Maleks and Methada

hflmMaawwmaMaiir amriaHi hSm
msaa kr Sm ariaesaa « wa earm aas
ciMBSMaamaaMttBhatmdhiSKntAh
mrnimisSAamas tasm m aaaSaS
hSMMaaa am Mpm ta waHtewiB
asmma. m ham ammaSm uaH»
canmm to MKrnaanmiBna amoMi-
hs a HPlMMaMrad laammr camem

Micarw^BCUum SoR^S
Ihamhad aStom attar awaawl la

watt mfisun w imhi iwm aanam
mei sramm amaSne to Aa mipai

BsSassSa
MrSmiples

fiw nsm aatohaa mar SN»a amr
MHlnmir IRBAIhaMmaa aaaafaa*

« Wt MMMHM UHM WMHHH
wmaa Aei iwmw Itoi aSaWem
41«S1).

Csipet Samples
toraahbaMmMma mpaatttoam

cmeamatoi amatatomlNCmaas m
tamaatoiptohmiStoiamnaaHnHmiStohmrhtoSaaSBSaa'ttiapaMatp^
Ito aaarn kemm <d aaeh M Aaie
ttatom «etotou Ito b ammasto
aamSai Att Sw data tohMr a fc^jaormaJ
dttrhattodu

Ito aMmCrb amn aal a flStt aattk
ttwm Merwal wan aatetoad to aadh
ammtotoatokaiaiatew^^
tfmMMMQr ttstfbBlBk hbImob^MMiMIAI
to^BmadMA^wlSama^^
ptolC irtoSkMStoSmitttttmmtt
tamamafttitoBmmmdmHaailga
Sm hM Msm) httama Bsa aawHSmaa
totoactoalBtobltoaBaeMtoitoaear
chnto»(nMdmnMeBaaatobe«tobb
a^toatoStoMtoaamw^totoMM
«* WWIWIIWtllW HwRI W mwr
«»<miatttotttbsm<mraimi«aim»
d to AMOm. tosim wm tmtomad
imh to m aAggm aato to imatoe ear*
eesBJk.
AlrSampha

Mtoma attwttM mttMHMato «wa
toatobtohmramimbscahmitoM-
mtoatohmatotoMtoctoHtoinmad
and amtMttMtoa toadUa aa mar
waiariiimrMtattisahqMitoMtollna
9MlN0W
MS <HMt tec Mflb
tom. A Mqto aatoa* ai tta tohem
rnMttnotomaMlmhatoamimhk
ahmmjmtonSttMRtt^hr amgm
iS»mmiBSKauimSAh«to
aaMtoSMavmiatotototoaamtthittb-

ammto lamsyto w» AMb toern*
Aa asm aiaRMKm amaS am chwAr
SSSSSaStoStaMSMSaaSSiS

lBtottJhttm9^^Si«SS8to«tta(»*
atohmttiftoMhttohaiewiaatotammaMbMaiHtoiSMmsim)aame«AB hto tolM mmtoaih^toaRpm
aaihtohtoAslttlMatotoh mb m
mmad a eVsl tomato ttonmidd,
ataMwttoattMWaSevmamiklto

Aa^ifCmrMMtoABtoBr
totoCtorpatSmisss

A mttMttm praeatoa mmepaa to
MsCtotoBndranmtoitofmH^tofa^iminto to atttottmMmh

aatommdaaifMttMtoBRAaNahSMml
Bwttad,L*«rth.
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«(a* «MMnl wtwMitoBacBpB MMv
<lr*M"nnlRI nrt wMteBdng
<nt«aiaaMwablMb»a<F«Mnaa(»-
tnnMk IbB namtar Dm tfatenww to
•toiktoriiMMa,
MrSau^fOM

Mtoa flMBkwAtapMCteHbp '^
fitottw PPaPbartt
W aaaOn

•to tea®!#. Tto tounto
floflBCtoa MSM (tatobejMW* abStM
totofABtBBMWMtoKttoniBtoMltoatoM*
•tow StolMMflM OBMMtattW to Mto MR
toon.DM»b9««ltoMMtoamtoafi totf aator
«®eaM tototo «o toe toBe»«i
•toMMM tonuM wtototoB aoManinh
«mMtos»aMltotoR0tonriB9. Stmaa^.
A» iMto to «bnto» flRtoMdsaBM to Bto
ototo M » toMtoMMt tototo tot lbw
mwititomiiMi tpJtWIi OwwA twwwto.

AflSto««afiMnMtowtoltoltoaw
totooBW Mb«8« csneRtontoM tostoo
toqpto toMtoRg « • pnatoaM to *• tor*

IMMA MWMAMMMtom

>Mtoatow«MMMMBmto«tocaBM
fflRwtotoMitigwwmnrtwtoitoftato

y «» «8toMw^ BM
mX«etototoMiw(toatoto«MtaeaMb
toiMnl^RtotoM

ItoaabatowfltoWMMtoMtotoetoHMi
^ataptoMttatovtoM 1A«to«attM»to»«dMto»<MinitoaaMtotoMtdMriaa
to Uto tow* «to fitoMatoMiMtoBlMtoi;
MM«aitohWtiau0totoMnitoWtoto
torbtob totoMfiM totoRto 1. wttUi toto*
«to» Bw <toto tot mt fimtoto antoto
mito aiBtoBato wWtoWR to tobto tot to*

Atotatom fitom to to* tor toto«e otopM
tomtoa wMtoaa tontoto to ba twtowto
toRS»dHnto*«riNMto»tot8iH«ntotooto
fiXlXR»S£SS3B!;
toacmpwwtnitoBS totfl itopn totongtoi
tomam mgMtoMWto Wto to to* fbaw
obnwrad to to* tor aM»0Wtot» torn Ito
itto,
Oton^itoton

WattoHWtogto^nato ntomto to*
oatMtoa «w»M*aOM to to* ewpai M
ajstoutoattor Wto. Ihaniwm mtofitol*
cwRtomgtlMtototoaawwatoaeaBtoM

aSS!SSS3to?SSaSr%S»to
toeataM to totooaa* atouam aaoBBtoaB*
Ueto MtoRHtatoaatoMMMMtotoaBMma
teeaMHHl tow to torn 4ma totona ea^toMMtotolbatoaalaftotomMmtoa^*
toaHa to ea^ and to |»s*to«l«8W^
•MataamtotoamtoltoetoatoaMB*

aaataa to altonia aktoaatts aaaaaton*
tea toata ctentaa aetotSaa to a ««►
aaMtoWtotowtHntoMawtfte^
to ma Inm a aatotoeMaiaaatoaaGto to
roirtwcanmiiioillrtftoaiBitom OtaitoiiHy.
Bia Boatotop tatoaa •mtw* taiaamanb

tfrnwirMunitog to «aqM toateto a**
aama atoaOuiW tom ateatoaBmi to
toili ffiap«anwfri*M*rtetatoa»lM*. to
wain mtinatoa nwwaiyftiwn f wpat twi
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Aate8l0B,TnuBntaton Eteonm Micrascopy (TEM), Onpeiing. Uluasoaic
Tieaimmit Microvacoutn

Memods ter the Analysis of Carpet
Samples ter Asb^os

Ass^sing i^estes fiber cttMuntaafion in a caipa is conpficattd by fins
nature nf Ok carpefii^—becaase of file pile’s nw^ surface a«i Oddmes.
mtp!@ c«DKH be colto^dir^yfKBncerptHfiv analysis Two
indirect metboife are currently used te iabonaortes uten {sqparir^ samplo
for Ote arrasont of asbestos present in carpet mawriaL One i* an
olvasonk draUng tecbn^pw reeubes Oat a porikad*ibecar|)et be
cot cut and sou to fire laboratory. Tte tater Is a mlGro-vaanBi^ tech-
nltjue whidi las been tsttl generally to die aasessanatt of adresnw ia settled
dsstinboOn^ It b oM fietontefive to fire carpa. Both nKthods ufilize
TBM to Ittenfify. mcaaae and count da asbesaB teas fotnat Each on
prm^ toportam to tetoma biforaatitHi when on asscsanere ct da level
<tf comantirailcn (^carpeting b bciag made. The ultrasonic rfiaWng (bulk*
carpet toobafitni) t^nilquc gives an toes of the a^esios cattalnmart
temqitofi Ite emlte carpet pi^ and to mlcro^racuotning technique gives
an Index of to nafily relc^aWc atostm fiber frtnn the carpa »>rface.

A mqjor concern in buildings that contain asbcstos-containii^ material
(ACM) b to extent to whWh the carpa may »rvc as a reservoir of stoestos
fibers tot have been rclesBed from the ACM by one mccbsilsm or arKMtor.'

latos R. MOtoe. RtD? pj. Ohuk,®
Kim A. Brackett. Ph.D.^ and R.K, Wheeles*
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Santi^ of otrpa are collected by cutifa^ a piece (muaUy lOtrentimoens
1^ 10 <xadmctefs)rFCHn Uh: catptt with a ra2s»-Uate or utility knife and
placb^iiina wide>m(M]tiipcriyi^taiBjarorZiphre Inthetohora-
lory. ftvc{5)certimBiert^' five (S) centimeter of oupa are cot and
plmxd caipet-sUc town te a IjOOO mnUUrer beaker contahtipg 100 miUl-
Uttrs of 0.1 % solutoi of the sufecrent a^oad OT or a 0.002% ^tiution of
tire sirfaoam methyl odMree In pretide-free water. Tire beater is placai
in an ulirasmticbatii for 30 minutes. The tajpetptetx Is removal and rinsed
Into tire beater wife lOOmlllilltcreofpaiticte-frec  wafer. The attire suspen­
sion <200 mDliliters) is then shakot vigmously by hand to disperse the
panicles red then allowed to sit for two minutes to aUow fire demer prefix
to sirfe and tire ligla (nttfeles re float to the tqi. At iWs time, tiiree mea­
sured aliqans of diffenmt volume fesoally one (1), ten (IQ) ami fifty (SO)
milliliters) arc eiuracted wife di^x^tfle ^^aduated pipettes IM to 1/2 intfe
below tire waler surface in tire beaker. Tire aliquot is mixed wife paniclc-

1
I
i

Tire A^x^es HaatanI Bneisetrey Rrapon^ A« (AHERA) requires titat all
caipre in anm of sdreol buiUings in which AO< is presou be domed udfe
cHher a high-efOdenq' particubre ai r (HEPA) SHered vmunim douter or a
hot wafer extraction ctesaMar (sttam cfereiu). The potottid ft» abtenre
arixsms fW r^ntralnmeitttorii^ carpet deretti^ adivlties w» shown to
Judies to wree found to be between
two and fi^r times greater during dcredng tore before toe caipet deanlng
aohrlties.^-*

There are ctnrentiy two tnditods usal by tire aufeois' laboireorles fire
coDecth^ and todinredy prqBrii^ ramptes to evaluate tire amouia of atoes-
tos in or on a earpeL Dlrcd talte^oa aid direct freepoation procedures
nreh as ^pc 8ft sunffepg have bean inv^t^aied aid cannot be treed cffcc-
lively wife carpeting. There are currottly rm stamlaiti BPA metireds for
ass^^g asbestos to carpoing. One of toe methods whkfe Is used to an
ohmsonic exvacthm procure in wWdi a square piore cut from a caipet to
mildly sotoated to wat« wife tire surfeiaint to release atoetoos fibers beto
OB tire Mirface omI embedded to tire carpet. This metiwd to shnllar to om
that Ires been putoifecd ttotmthow tomnwre otetos fiberelnclothtogartti
fabric materials.'* 'nreotiKrnMatedlsavacuomlr^pnxxdure which uses
a modified fem|dtog cosretfe to vacuum a sanpte of tom primarily from
tire surface of tire caipet Tire microvaamming tedmkpre to non-desiructivc
to tire caipet. Bmhmcthodstreetiwpanfelcdiiqpeniontedmiqmdevelqred
over tire years for tire analy^ of asbestos to drirdcing watet .

r
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frce «^er to make SO rolUilftcfs ami filtered a <122 pm pom date
iniJMd odh^ase ester filter w a 0.2 iot polycarixaiatc filter badt^ by tm
0<4S pm pore dze odfailoae ester flltet If by vboal obsenradon. the inltid
bealcr contains larjge omHefiiesios fibeis (ouTpet roderial}. the eMie suspen*
Itoi is passed a ooareeaaintess med mediscrem. The Altos are
dried and prepared toTEM maalyds armdingto for NIOSH 7402 fwepara*
ttoi procure (edbdoae calm fitter)' er the Yamate. « aU imeedme
(polycartxmate fitto-). At imt two TEM grids from dlffitiottare  ̂of
fitter me pnq»red for e^^onple. After the three fittrattom are completed,
the rendnii^ suspoishm Is tremferred to a gnsdoated cylinder mid the
vrriiune leontoL This volume Is adited to foe toomes <tf the measured
aliquots to obudn the tmal vtiume of the ample- TWs accounts to to
varWe mount cd* water tombed to to carpet during precessing, a
munpte blank is pref^ed te an fooMod way m to swnple. although no
caipa segmou is acmaBy u»d in to uttraseiric procedure.

Saqtot wbieli are cedtoted by mkrovaownir^ are emamonly referred
to as micrnvac samples or microvac dto saaipfes. Tlwy are collcacd by
vacuuming a 100 cm* area for other known area) of carpa with a membrane
fitter alr>m)pling castle to vaotura pump The sampling sssembly
consist of a 25-n«n tonreto mixed ceDok^e ^er filter contalired in a
three-piece sttoord AHHIA* air ossrere wW« a ore (1) tach (tore of
tutdngaitolred to to focecapasairezzle.*^ The er^ of to nozzle » cut
ai45degR»s. Theca!^icis«Hmea^teaperaatalsafla|dingpumpwlth
RetdbletuU^ Thepump tocasrettet^flfoly fficadlbmwdto 2 Umin.
Ure lOO-rar area 1$ vacuumed by movfa^ to flirer cassene tsRzte across
to c»pm to agtofe to carpet pUc. Tire oupet Is vacuumed to tiyqaoxl-
matdy seoatds in tare dlrcalon, ton another 30 secoaib In a dircakm
9Odegreesio to first After mrem'mote of vacuumh^ to fmmp is turned
off Md to filter co^ette mzzte is pitted and to otasare is labeled.

In to laboratory, to onqpared microvMuumb^ cassettes ree wa-wfped
ami ton imqaato tor wudysburrfactem room aMKUdrms. The casters
ami fitters are rinsed out with partide-free water ami rcfiltered ihm^ a
sccomJ filter wbidi 1$ used in to analyris. Tire wi^na] filler is wafoM
(bring to sample pre^traion precedure bin oitowlsc b not treed to to
preparation.

Specifically, to plug fiom to nozzle of to tassette b removed mid to
(wore is filled with appreximately 10 ml of preftitered wsuer. Tire plug re
rcjriaced real to exreote is sbaken vigorously by InmI for two to three
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seconds. The cube cap of ihe cas^te is leoioved and the mi^xmsion
poured imo a prc^lemted 200 ml glass QMdicaI^;>ecimsi bottle. AUvisiWte
traces of the soi(0e arc rinsed bno the spedmai bottle wiO) a plastic ^utit
bottk of filter^ wa^. TUs procedure b Repeated two addition^ Ornes for
a total o< three washings. Ne!U.tlwm»sdebrim«I two or three times irao
Ite) specimen tx»^ lyplotUy.foe total anotmi of waicri^ tn the rinse
isif^idiweiyTOtoVSmL The water level in dwspedmenlxmlebfoen
carehdly adjust^ to 100ml wid) preflltered water. The pH of Out water is
adj»^«dto3-4ttsinga l.O^HastduUon. Tlre&ma|^<»«air»erisa^ped
Old ultfa^wricatcd for iteee minutes to make a todfonn so^jcnsfon. After
two mimnes of settling, a m^tsmed volume of su^ensRm is eauuted with
a gnahuded pipmte imert^ halfway imo the sam|^ sotetion. The alkjuca
is ndxed with partlclc-frec watw to the filter funnel and Altered through a
0.22 pm pore mixed trellulose ester filter tracked by an S.0 pm pore size
celloh^ emer filter. The filter is dried and pr^ml according to the
AHERA air sKunjrfc prepaiatton jnoc^hirc. A sampte Wank is pn^pared to
an identical way as Ite) sample. aUhou^ oo segment Is actually
vacuumed.

bn the naasmisdbwt ehreuon miennwope. the number of eadi type of
asbestos mnioms. chryMUUe or am|rtilbWe. is dettrrotecd by exmnining a
known area on the grid in terms of a number grid qrardngs. Thet^iestos
fibers arc IdertoAcd on die basis of morphology, sel«)ted ana titosuon
diffraction (SAED) and/or ci^igy di^iersiw X-ray speciromeiry CECS).

W samW^ ace oourtled fWlov^ng Or HPA (YiMnate) Provi^onal
Melted or the AMBRA emtntu^ rules. The choice Wf counting au^texis
depends on the panitmlar barest of toe analy^ The Ytnuto taunting rules
provide more Infoiraaiton abom the sbres of sireciures found by the analyst
than do the AHERA counting rules. Ite) amoura of asb^os to a given
smnple is exprmed as structures per square foot, structures per square
centime or structunra per ^uarc meter. The value is caladatal us«^ the
fWlowing cquatfon:
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Stwlies (Hl toe prK^lon tmd level of asbestos tor He bolk-caipct piece
oluasoate toaUi^ (stHilcastei) (eclmique and toe ml^vacuuming tedv-
niqw: were perfonned as {ait of toe 1^ audy? tec Samses were
coQetoed uing each euahod frem carpel aniftcially contaminated with
appiojumaidv 1 button (I x 10^ tHtoetota si««auf^ per square foot (s/fO
(MT l.<® X Kr sufcnr. The artificial comamtnaiton was aooooqdlsh^ by
spraying a totown area of a caipet wUh a waler stoutom to toHten aebetoos
axKamtratton. Because there was no todqpotdaa way to reetreree toe
rofleetoitottoito{tototore(HifiteaHpto.i»aoGtottoy<l^tentokre€(  ̂be
node. Itowever. toe ntotove tototent^ to recover to (me netood to toe
ofiMH* awld be asaeretoL Tim mem asbestos recovery mdm toe micro-
vacuuming tedmique w«s 2 J x lO’ s/fr (IS x 10^ s/on^. This was
aiqxoxlmately 3% of toe mesm recovery to toe bulk-carpel renicatton
extraction tcchnkpre wWeh was 7.9 x ir s/T (8.S x KP sfem^). The
calculate ooefllcieM to variation (CV) for toe mlcrovacoum tetted^ was
lte%. The CV for the bulk-caqietsoriicattoo procedure was 43%. ItslKMdd
be rated that tte valu^ ^ven tn retecawe 2 for Mnictures per square foot
are toe oiHreet vdras.” There wm an Ei^tobteettfe ranvendon error in
toe anide wbieb provided Incorrect vducs for sanotur^ per square nwier
thnxigtmui the |»pcr.

A simite set to tests usdng “real world” carpeting toa had bc»ncoraaml-
naied over a 15*year petted to ntuinto use has been perfonned by toe
autocxs* Uboraiories. The carpet samples were cdtect«l from a cafeteria in
toe Sod^ Security Administration in Baltimore. Maryland. The cafeteria
had an acoasticaJ faster celling coniairarrg I to 5% chrysotile. All furoLto-
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Utt answer to tltt question abmti wWch m^hod is bc^ for awssb^ the
a^ttsaos level fai aupefingdqratds on Ite specific qitmlon being sslcal. in
Ok 1988 EPA Carpet study Ite authofs coodwted that Kjakailon of bulk­
carpet smapfos proiidfid a nme pte^ and accurate mtanoe of asbesu^
concentrations in carpa than the mlciovacuttmlng samjrflng lechnlqae.
Their coTKlsslon was based in part on (tea which stewed that the mlcro-
vacuomlng todufique wm stevm to recover dgnlficsut fly to asb^utos from
ttw caipd than ite ohrasonic eMmflon tedw^pte.

other mqy te Important for som stetes tavtaaJgatlng Ok dcsmlng of tin
total carpet However, (here tereasem to bdlcve that carpets chaetas a
trap for asteslM (bets and that sKiiviiies short of carpet eanovd may rot
disturb adtoitt Aten whidt teve work«l ihdr way dcq> into (te catpet
pile.

Fnr fliosc fibers which can te rwdUy rKntrjdncd into Ite air ftom (te
oapet arrfitte du ling cleaning aeflvittes. ite minovmtumtng procedure may
bemoic ^^rbprlate. TUs is leasondfleoms^dcrins that Ite microvacuum-
Ingpiocc^iecollccisfiteisftomttetopbycrofttecarpctatelttebu^’
caqpetsimicatfonptocedttie mates out more fiters which may be ent bolded
do^ in Ite carpet pile. Tte data mow Out fire srmicaflon of buBt-carpet
samples fe a more precis procohtre than tte wkrovacuuming procedure.
However, tte microvacuuming procedure has an advaniage of being non­
destructive. While romc building owners may be willing lo have a pkxeof
carpoing art from their building if (te carpet is to he removed, it is to
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in^ had bom removed from Ite oifeteriatttdite area had tetmvaommed
with a <»nvcntional dry vacuum dcaner twice before me samphs were
collected. PrevioM and traflk paaerm were not Uken tarto a^cotmi in
(XfitecUiqittesao^^ Tte samples were troltocd in a random manner ami
tott sfls^ites may have tern frwn anas uterc anappUanitt swSi as a soft
drchk madtine may have Mood prevtoudy. Tte dm udtidt imdote some
lnt«laborat«y (»mp«to» are pteteirtcd tat TWe t. Altteai^ mere
appears to be one CRiiter hi me (tea set, me (dative mouted devtetam was
catotod tteng afl ci^ (tea potos fix each toted. Tte S, for me
mlciovsttuom tedtnkpic was 77% aid for the bulk-capa sonication pnxsc-
dure was Sl% for Ldb A ami 47% tor Lm B. Tte Httan reeovay of tte
mkrovacuamlng technique oomf^n^ to me tedk-aupet samsmm ptxmbre
W(B 1%.
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