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jroscopy for Asb^s’los Structure

I

iraiion of asbestos in Ute sarcpkd dun reported U the

non-airbome sample is coilecied inside a siandart! filler

eenti-

disperse assreaated asbestos imp ftindamentaJ fibrils fiber
bundles, dusters, or matrices that can ba more aect rateiy
quantified by transmission eiectran microscopy. How* *r. as

CpnB of the libastcs as simpled. More spedficall ’-be

3.1.3 single fiber dial cannot be separated into
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Transmission Slectron Mi
Number Concentrations’

1.4 This test method is geumlly applicable for ip esti­
mate of the MBcaKrsnon of asbestos structiues stanlnj .^ora

Tm ^04^ tender the lUetf 0 t&c numbBr iwnedioulz the doUnubfl Ipowsws 'Jk
or, in the caMoffmifin, iKc >07 o bat rviiisn, A aumbfin pOrtolheso mcUo to lie ycv^Dasi ropxowi. A

iiwrioSpt <psikn (<i rfvtciirt ae ediwpisl ctoftge df ce Uw iwi or hopprowjt

1.4.1 The procedure ouilined in utis test meilsod er iploys
aa indirect sample ptepantion tecimidue. 11 is m(eai ed to

procedure described adther creates nor destroys astestos.
but it may alter ±e physical foi™ dr the mineral fiber l

1.5 The values staled in SI uaiw are to be regarded tu the
standard. The values given in parentheses arc for infprma-

tEOXAJ. Some information about sirucrure size
detenained.

j/ rA?
li ihe

3. TermiBotojj
3.1 D^mtioni:
3.1.1 asbestiform—aspecial type of fibrous habit ia which

the fibers are separable iaio thinner fibers and ultimately

approximitely I MO asbestee streciures per square
metre.

2. Referenced Documents

2.1 ASTif Startdartis:
D 1193 Specificanon for Reagent Waier^
D 1739 Test Method for the Collection and Measuretnsm

of Dustfell (Setlleable Particulate Matter)’
D 3195 Pmetics for Koametet Calibration’
D3670 Guide for Dctcnninaljon of Precision and Bias of

Methods of Commiaoe D-22’
D 5756 Test Method for Microvacuum Sampling and

Indirect Analysis of Dust by Transmisaon Electron
Microscopy for Asbestos Miss Conceisliaticn’

tiOB only.
1.6 This Jlanhard dcfs piirparl io u^reis all

safety concerns, if any, associated with its use. !t
‘^mai eauil’nsrMSlmiiirdi. Vol 11.01.
‘ Ainuti Sten i^ASm AakSwA Vet IUX
W l»«lda«v au*4»r» tn ndtv ,e the im vf nrtnoiwe a Ut« cp*

at' CbU mctboiL .
»TM n«»'.uberir4cn of Ui« mUentf iadL£-i«j fa sj.j have

d/ffcffAf AbararL 3cni« {CA$| aymCeX

WEB!CAN &CK>£7Y AOa TESTING AMO UATEHliALS
1911 RM* Sfc Phamtaew. Ft 1fll«

iram iM JUnual SaaU at AST)4 SUMvci. Capyi &3TU
Il net lr?cod In tbo trM ww*!. ttPMr h t*« nejd MAten,

Cbemtcy AtMTwet Scrvi«

(30OI-2H
1219343.5
n536«47-J
7733^44
775364^

with al) indirect sample preparation techniques, the as sestos
olnerved for quafitincadoa may not represent the pl ysical

iato fibrils. This habit accounts for greater aoubHity and
higher wasQe strength than other habits of the same mihctal.
For more information on asbesliform mineralogy, see Roh
(I)/ (3) and (3).

3.1.2 ssbisios—s. oellertveiena than dsserfijos a group of
turutaUy occurring, inorganic, highly Ebrou^ silirate domi­
nated minerals, which are easily separated into long thin,
flexible fibers when crushed or processed.

OsCusuCM—ItwiuCai in the defiaitioo ice the esMstifonn Nineties
□£ sceesdne (dujssUJe). nebccicilc (tiwUalilel: jruBcilB (irunerits
asbouah uchaahyUhs (anchoobrltiw asbestsa); ircDwUlc itremeliic
isOejw); usd leiit elite (usissUn asteonri The imphlbole mineral
cemposiilonj u« Udtnei aecoialoj to onmcqdatiire or UK iQionuK
uonil MinentosienJ As»x:u.a9n (3).

I

AJfcaitM
Oxyteailt
CiMiaeiiie
Cninciw vxUtioi
Aitilie^/lliu Aibeuoi
Tnnuiiiu AiSeaci
Actiaofa’i* xiiMoi

SUndard Test WethocS for
Mscrovacuum Sampling a id Indirect Analysis of Dust by

responsiiiliiy of ile user o/ihis standard w estai/lisn app'o-
prisu scf&y am! noaiih praetices ami determine the applica-
oilit}' ej rsfpdainry Umrtailons prior to Ute.

Swiclini AmIvw a AwKopfcw isO » Uw fine lily of
Sotejnimim* 01137 SB S*rai*UK bkI aiuUcki bTAiSoiot

Cur«5i cdiiian jopnned Ai^hb J J. 1^93. Fvblaiici Otxsfaw 1^93.

number of asbcilos jcructures per unit area of s^pled
surface.

1.1.1 If an estimate of the asbaios mass is to be deter­
mined. i.he user is referred to Test Method D 5756.

1.2 This lest method describes the equipment and ptoce?
Oures ceetssary for sampling, by a microvacuum tech nique.
non-airfcorae dust Jot levels cf asbestos situcwrei The

membrine rassetta from the sampling of a sunace am for
dust which may contain asbestos.

1.2.1 This procedure uses a osiccovacuuming saiipiing
uxhnique. The collection efficiency of this techniiiue is
unknown and will vary among suhstiatet. Ptopenies infln-
encing coUeerion efficiency include surface texture, ad! esive-

1- Scope
i.l This test method covers a procedure to (n) iilantiJy

asbestos in dust and (i) provide an eilicaate of the c incen-

Jun ID 02 02:03p

■ TJii, U31 mcilittl b uada ihc juibdbdui uT aSTM Comm.lire I -li or

neas, electrostatic properties and Other fectors.
1.3 Asbestos identified by iranspiission electron sieros-

copy ITEM) is based on morphology, selected area el snron
diffiraction (SAED). and cne«y dispersive .X-ray analysis

Hirtek Environmental Conp (212)7G9-□?59
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iK or

5.2.1 asifta ratio—the ratio at the leojih of a fi^us

hore

senerel laaauuttg than astiaaot, WHilc it is carteci iha aS

CITY__21MC100_01124 96 00
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p«xacata« aa«er ja Tea Meittod D 1739).
52.6 fibers smcraie iifivinj & mijiinium length o

panicle ro its av«age snati.
5.22 aitieture cotnposed at three or

mailer coreponenu without iotieg its fibrous propeni
appearance.

5,2 C>^erifiiicv ofTems Sptdfic lo Tki{ Siattdarii:

7. MAteriala sim) Exiuituiuut
7.1 ^laiiy of Jieageftis—tUa^'^i ga^ chcnucals shall be

used in alt tests,. Unless otherwise indicated, it is inunded
that all reageais conform to the spedficauons of the Com-
minee on Analyiical Reageau of Ut< American Chetnicai
SoQK7, where such specificacionj are available. Other grades
may be used, provided It is Sts astenainod that the reagent
I’i or" sufficiently hiiSh purity to pertail its use uiihout

5. SigatOcMK and Use
5.1 This raierovacwiin sampUag and iadiresi analysis

aeihod is used for the gciunl testis; of nothairborae dust
sample: for asbestos. It is used to assist in the evaluation of
dust that may be found oa stir&ces in btiildings such as
ceiling tiles, shelving, dectricaJ coapooenis, duct work.
carpet, etc. Ibis test method provides an index of the
eonmimtioc of asbestos stroaures in tbs dim per unit area
inalyzed as derived from a quantiutive TEM analysis.

5.1.1 Ths tell method does not describe promdure or
[ecfinujues required to eviiiimic thu safery er habimbiliiy of
butUifigs with asbestotcootsioiog materials, ar cemi^innce
with ftderat sum. or local regufaiiogs Or statutes. It is the
user’s respofisifaiJiiy to mabe Ihas* daiarmiaitions,

5.1.2 At present, a auglc direct relationship between
aibastos-eoauinirig dun and pouada! huomn exposure does
not exist. Aceordingly. the user should consider these dais in
rclatiooship to oUtr available loformariaa in their evalua-
don.

52 Ibis test method uses the defirntion, senleable partic-
ulat* malarial, found in Test Method D 1739 as the defini­
tion of dust. This definition accepts all parades smell
enou^ to pass through a 1 mm (No. 18) scrsoi. Thus, a
single, large asbestos coataiaiag 5*rtici«(«) (*om the Urge
end of the partide size diitribution) dispersed during sample
preparation may result io anotoaiously Urge issbcsMS coti-
ecQbmioa results io the TEM analytes of that sample. Il is.
ihersfote, fecooroended tiat malitple iadepeodfat samples
arc seoired from the same area, and a nunimum of three
samples analyzed by the entire procedure.

6. latnfaMces
6. t The following minerals have prope.Ties (that is. chem.

- ■ leal or CTjsialline structure) which are very smilar to
aibcaios minenls and may iiitaferc with the analysis by
causing a false positive to be recorded during the test.
Themfoie. liieriture references for these raaierials tnusi be
maiatainad in the laboratory for cCmptritoo to asbestos
mirwaJs so chat they are not misidentified as asSaestos
minertis.

6.11 Anti^^rite,
6.1,1 Paiygorskiie (Aaapuigiie).
6.1.5 HaSay^iie.
6.1.4 Pyraxeaer.
6,1.5 Sepialitt,
6.1.6 yermcuiiie icratb
6,1.7 fiiimistatc.
6.1.8 HorobleDdt and other amphiboles other than those

listed in 3,1-2.
6.2 Colleetine any dust particles greater than 1 mm in size

in this tat method may cause an itncrfereace and. therefore.
must b* avoidod.

fibers IB a psratlcl atnogetacw with tbe fibers doser than
one fiber diameter lo eath other.

3.2.3 cltiiUi^ structure wtU fibes in a random am ng»*
mont such that all fibers art imennixsd and no angle If er is
isolated from the group; groupings of fiben, must have: note
thaa two poims touching

3.14 i/eirif-^materials that are of aa amount and size
{particles greater than 1 mm in dia.-ncetr) char can be vis <aDy
identified as 10 theiJ source.

32.5 rfu«—any material CDrapoed of particles in al siw
range of £l mm and large enough to setti* by rinue of heir
weight from the imiaent air (see defiainon for semi able

um. an aspect ratio of S.-1 or greater, Und suhsunfojiy
parailef sidra (4)t

32.7 fiireut—af a nuaeral compased of parallel, Jadi,
aiin^ at interlaced aggtegatei of fibers, from which the filbert
are sometinKS separable. Thai is, rhe OTsailine aggriMie
may be reftirtd to as fibtour even if It is not cOHLOOSep of
separable fibers, but has that disunc: appearance. The Usrm
I'btous is used in a general miacnlogicai way to dost nbe
aggregates of grains Iha] crysiaSht in a n««ll6-like habit and
appear to be composed of fibers. Fibrous has a much n ore

Jun ID 02 Q2;a3p
'l-tB-'J'-.iUKJe; If.j:

asbestos nuaetaU are fibrous ooi all nuncrals having fibrijus
. .. Habits an asbestos |

3.2.8 intiirea pieforaiion—i method in which a sample
passes through ob* or more iniermediaie steps prior w final
fduallOD, 1

32.9 otfllror—a struaurt in which one or more fibcri or
liber buMUes that an muchias. are attached to, or para eUy
concealed by a single panicle or cocoected group of r jb-
■fibrow psitkles. iSe ezpoted fiber must meet ths fber
definition (lee 32ri)-

3.2.10 srrucfw-£i~a wn ib«i 4 ussd to eaiegerize all the
types of asbestos porddes wincti ore recorded during the
auelyait (sneh as fifaets. bupfflas, dustera, and matrUj®).
Final nsulii of the ten are always capnssod in asbctos
siruenira ptf square cecDrann.

X 4. SuBtarary of. Test Merited
4.1 The sample is coUecud by vacuuitung a known

surface sm with a sabdOKi 25 Or 37 mm air unpling
czasene using a ptasuc hiic that is anacilitd to the iwet
orifice wfiicb acts» a ami*. The sample is inuisternci iHcni
i nside the aucsect to a* aqueous soltirion of known volume
Aliquots of ''Jie susppasiO'i we theu fthered tbrougH a

/ rijembranc. A section of the raeabrsute ij'pwpawd
rransferrad to a TEM grid usiag the direct transfer roeiheri.
The asbestifonit tzructBras ve Ideodfied. siitsd. ant) ccuhm
by T£M. usieg SABD and £DXA at a ttaasBifiradonj Of
15 MOioTOOOOX

t2I2)7Ga-a7S9

I D 5766
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scanning tnssmission elficifon miicroscapy (STEM acoch-

fUter.

(w. 25

I me tar.

size.

I, coD’­

in 6.1.

8.7 Measure and detenainc :hc »wpic area of inwcsL A

'■!>«»»;« inKlUMK»rIHe DuPw Ct.

3
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plastic, and using either a 25 mm or 47 mm diameu
7,15 Side Arm filler flask. 1000 mL.
7,! 6 .i/iiud Celiulase SatrfMCS .^Jembrsne fU

or 47 mm disroeter, sO.22 p.m and 3 iim pore size.
7.17 Polycarbonaie (PCJ filters. 25 or 47 mm Oit

7.32 Cork Barer, 7 mm.
7.33 ,'fai>-Asixst03 fidintrai, re/erMces as outlined

irciiivinj).
7,1? Class SBdes, ifpfvdfnatity 76 mm in
7.20 Scalpel Slades, No. 10. or iqui valent

3. Sampling Precedwe for Mkroncaum Teclmlqne
8,1 For sampling »bestw<oijMiB«g du« in either indoor

or outdoor eaviioumeDts, commercially available cassettes
tnusi be used. Air monitoring cassettes cenraining 23 mm or
37 ram dianKter mixed cellulase ester (MCE) or
pciycwiwww (PC} filter meaifaituies with a pore size less
±in or equal to 0.3 jjm arc required (7.31). The number of
samples collected dsptmdi upon the specific circumitancesof
the study.

8.2 Maintain a log ot oil penineol sempling in&rmuioa
and sampling locations.

8.3 Sunpliag pumps and How iodicaiars shall be eali'
brated using a cerdfied standard apparatus or assembly (see
Prwtis* 0 3195 and 7.29). :

3.4 Record al! calibradoo infonnttdon (S).
8.5 Pejfdrm i leak checie of the samplinj lyatem « each

nntpUng ate by acuvutiag the pump (7.29) with the closed
saitlpilnj owsens in line. Any air flow shows that a te*k is
preseci chat must be eiiouaated before initining the sam-
plieg operatioiL

8.6 Aneeb the sampling eauatte co the sampling pump at
the outlet side of the cassette with plastic tubing f7.35). The
plastic tubing must be long enough in that the sample areas
can be reached without intaference rrom the sfuspiiog
pump. Attach a clean, apprtsiiraatcly 25.4 mot long piece of
plastic lubing (6,35 mm internal diimoeri directly to the
inlet orifice. Use this pieze of tubing as the sampling nozzle.
Cut the sampling end of du tubing at a 45* angle is
illustrated is Fig. 1. 77m exact design of the nozzle is not
critical as long u seme uaeuum break is provided to avoid
sitnply pushing rite dust antsnd on the surfice with the
boizle raiher than vucuunung it lorn the zassetze. The
interaal diameter of the nozzle and Sow raw of the pump
may wy as long as the air velocity is 100 (slO) cia/a This
air velocity calcMlatioa is based on an ittrernal aecpliag tube
diiametcr of 6,35 mm at a flow rare of 2 L/min.■ Riza’M OVnotoii; 4»vnau StSo)

Ch«n.'c*l W«Ai«0w. PC. rw WKSOMM 0(1 lU WU0» Of W
11«M by IM AM<ricM OMmiMi taaiy. M .'tMbir Sttiuiaralt/tr t

IbH Uo. racH. OMC U’Jt- Its die Voind Smc .’to
Me naiiual fomutarf. U5. nunBuaideal ConeinoA ibk
Itocvwllc.

listening the accuracy of the derermination.'*
7.2 Traiuinissioi) flteiroa .Hleroseape । .t 80 to

120 IcV TEM, capable of performing electttm dil faction.
with a (luoreacoDt seton inscribed with calibre^ I srioa-
tjons, is required. The TEM murt be equipped wiili energy
dispersive X-ray speettwoopy (EDXA) and it mus have a

7.21 Csbi^-lype Dtsieaiior, or low temperature drying
oven.

7,22 Chlwo/iirm, rttsgeai grade.
7.23 Acetone, reagent grade.
7.24 £>tmeiJiy(finnaifada (£>Mf).
7.25 Glacial Acui; Acid.
7.2S J-iruthy!-2.pyrrolidorie.
7.27 Plasma Asker, low temperature.
7,28 pff Paper.
1.29 Air SampUftg Pump, low volume p«raonal-ty jt, ca-

pabli of ichieving a flow rate of 1 to 3 L/min.
7,30 Rotsmtier.
7,31 Air Sampiins Cassettes, 25 rtwa or 37

ainiag 0.8 pun or smaller pore size MCE or PC filters.

meat ot be sapabie of prodasine a spot siz! of less iku 250
nm in diaioeter in cronever.

7.3 £itergy l^isptrsiut X^ray Systtm ffCXA).
7.4 High Vacuum Carbon fraparuor, with rotatii g stage.
7.3 High ffftciercy Paniculait Air (HEPAi, fiiien d aega-

ure flow hood,
7,6 Exhaust or fume Hood.
7.7 Pariic!e-/ree fVacer (ASTfd Type U. sec Spectfienrior.

DI 133).
7.8 Class Beakers {ib mL).
7.9 Class Sample Containers, with wide mouth sc -ew cap

(200 mLl or equivalent sealable watalncr (height of i be glass
sample container should be approximately 13 cm hi jh by 6
era wide).

7.10 H'aterproofMarkers.
7 II 7or«ps(tweezers!.
7,12 ulirasonie Ba/h. table top mode! ■( lOO W),
7.13 Oradutaed Pipettes (1, 3, 10 rnL sizes!, (lass or

plastic.
7.14 filter funnel, either 25 mm or 47 nun. ilass or

disposable. Filter funnel assemblies, either glass ot dis josable

Jun ID 02 02:03p
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SO.2 [tin pow size.
7.18 Stonge Containers, for the. 25 or *7.ram fill «.(fof

Aintek Enuironmenta1 Carp (212)768-0759
SCIENTIFIC LABS 21^ of; ojsz r.aj.-i

7,34 Asbestos Siandards, as outlined in 3,1.2.
7.35 lygoti' Tubing, or equivaJeoL
7.36 Smail Vacuum Pump, that can maintain a pressure :

ofJlkPa.
7.37 Peiri Dis ires, large jjnss. approximateiy 90 mm in ,

diaawttt.
7.38 Jafflr fVashsr, stainless steel or alumiaum tnesh

screen, 30 to 40 and approxiraareiy IS mm by 50 mm
in size.

7.39 Copper TEM Fi/uler Grtds, 200 mesh.
7.40 Carbon E'taporatir Hods.
7.41 Lens Tissue.
7.42 Ashltss filter Paper filters, 90 ram diameter.
7.43 Gurnmed Paper Reiri/drcemertt Rings.
7.44 Wash Saules, plastic,
T.iS Reagent .ileehtl, H?LC C-rede (Fisher a995 or

equivalent).
7.4d Gptning Mesh Eerttn, plastic, 1.0 by !.O ram.

(Sp«tra.-M«h fL46-iiO or equivalent).
747 niifraettcn Graiing Ripliea.
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9. Suople Shipowtt
9.1 Ship dust MUI pies w aiuilyucai iabotatoryj

■- aiiuCTEfi
rusiNC I

■

i

; *5 0£OS£E/ ANCLE
/

/
1
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and xht c»s$ene/ao«k upcd er appropriaxcly packaged »
prsveat sepAftiioo ef the aczzJe aod cuaene jssemhJjf. A
socoad option b ihc removal of ch« atnzie flora the cassiiie.
iheit p!«s&na of the cassinc ind shipmem or the nocsls
piug^ at both ends) aaled in a sepaiete eloenbie stfStic
bag. A thitd optian is pi^tsg (he wazie inside the cosene
for shipacoL The nozzle is always nvsd and rinsed bemuse
a sisaifleaat perarntage of the dua drawn from » Vihtly
loaded asrfiace may adhere to the inside va&iu of the lui isg.

8.9 Check that aU samples are ricarry hWed, than ai! dust
sampha^ iafofmaiiion sheets art eorapieced. and that all
pmioint infonnauon has been esciosed in iccordance with
labonioiy quality control praetiees, before troAsfer o' the
samr^Jos to (he laboratory, laeiude an unused easKuq and
nozzle as a field biaok.

a. 10 Wipe off the exterior surfiee of the cassenes with
dupossble *« »we& (hefty wipes) prior to pacicaeiae for
shiptneni, I

!
)

1" TO 1-1/2'
OR

25 MU TO j?MM

uatioa. Plastic “bubble jack" is probably the moa anpro-
priate material for thu purpose.

10. Sample Pwparatwa
10.1 Under a oegsiivs flow H5?A Hood (7.5), carefully

iMft.wipe Che «z?«iw of the casscaa w remove any posable

(

Jun 10 OS Q2;Q4p
res-3V-2002 IV-'ll

/xFAROXtMATj

i!:
sM.

"Vri.'.ri.'F--—nt., coep

aoaiamiMilon before taking cassaies into a dean prepay.
rice arsa.

10.2 Perform sample preparation in a dean facility that
has a jcpanie work area froia both the bulk and air sample
prepararioa areas.

10.3 Initial specimen preparation shall take place in a
clean HEPa filieteti negative pressure hood to avoid any
poodhie caniaminatioa of the laboratory or perjcauei. or
both, by th* potentially large number of asbestos struciures
in an asfaetos-eontaining dust sample. CwiTtness of the
preparaiioji arw hoodj is measured by the curauUuve
process blank eoBcentrarions (see Section 11),

10.4 Ah sample pfsparation neps 10-4.1 through 10-4.6
Shan take place in the dust preparatioo area inside a H£?A

---------------—— -------------—-‘ '

. .... ' •-•2,.’^ 10,4.1 Hemove the upper plug from the samjile cassette
ample area of IQO cn= is y«uua^ ui^there is w vist^e i^j^ce approiimsiely lO ml. SClUtiOC of a
duet or particulaia maner remaming. Perform a minirot^a ^f p«riclt>ftce «ww and rtagMt alrahol into
of wo Orthago««l passes on the arfaee witl^ a mtrnmu®
of - nun of sunph^ u^- ,*vaid scraping ar abrsdiog wi nozzle was left aoashed 10 the eassene, ibco nanave the plug
wri^ bong sampled (Do oot simple my debrt ar dim iatreduee the Mit«/Bi«boi solucoa foto the enmne
tamale greawethw 1 utm in d«in«ff(^4.-X)Sraalleijor through the tubing, and fhex remove the tuhiog. if it Is
larger areas can be sampled, if needed. For example, setae vtsibiy clean.
surfaces of io^ may ha« a smailer arw IM 4-. ,5 4^ jhe uppe plug or foe sample cap and
Less dusty ivrfacss may mquw vacuuming of larger atjaa- ,41^ yje dust suspi.-nsio» by hand for 3 s.
Unlike air Jamplei to ofto cas«io with <*« ap of to easKtu Mid pour to
wiU sot be a problea. Ae defisKJ in 12.5, only dust skaU be staptaaoa through 3 1.0 by LO mtn opening screen (7.46)

- u 1.. iuw a procleaAcd 200 mL gJaa spedtnca bottle (7^). AllS.S Al to erwl of »mpk roL'enncn. invert to cass^ » Sample cotaaiaed in foe ceacoe shall be
that to oo^e tabs Saos up before tomag off ths j»fo through foe screes lam to speamen bottle wifo a
foe pump. Tbs neito » foeo sealed wih a cassene rac-j^ug coutafoine to 50/50 solutioa of panicle-

free wauf and alcohol, (tepee fob procedure two adduioDal
times fora total of three wafoags. Nen. rime the nozzle two
or forte times Ihmugh foe semen iam to. speriinen bonis
with foe 50/Sd mixture of wa«r and alcohol Tyjitcilly. foe
total amount of foe Sd/SO toixture used in foe rinse is SO u
75 mL Discard the 1.0 by 1.0 mm scracn and bring foe
volume of solution in fosspeaneo bottle up to foe ICO mt
mark 00 to ride of to bottle with panieie-froe .water only.

10.4.4 Adjust foe pH of the suepeasion to 3 to 4 using t
10.0 a solntiaa of iCfJc sod. Um pH paper for testing
Filter to suspension wititin 24 h to avoid proWetns associ­
ated with boctarial and ftLogai growiK

10.4.5 Um eifoer a diiipMabte gJastic fUtfaticn unsi or a
slars fiJuring unit (7.14) for Sltntiott of aiicuou of to
tiASpenaon, The abtUcy of aa imliwdual nitration uuii to
product a valform tolribuiion may be tested by to
lUtnaiiOD qf a colored particulate suspension such as diluted
India ink [suspenaon of carbon black).

10.4.5.1 If a dSsposabls pUsK fijimnoa unit is used, ihen
unwrap a &«» dispostbio plastic filler foand unii (other 25

• , ■ .. -I® ® or47a«nd>4tn«MM-3 tod reasoveibsiape arouftdto ham of
sealed coouiaer. but wparaie from any bulk or au «: jpl^ (ypngi, Rswove foe funnel and dimaad foe top filler
The caamtus rawn be tightly sealed and pack^ in 4 ra iierial supplied with foe a.pparSEtus, retaining the eoarxe
fres of Shers or dust W miftimize foe pottoBal for cosfiaml- polypropylene suppen pad m rfsm. AsmaiWe foe unit with

foe adapter and a propedy sized neoprene stopper, and
anteb foe funnel to foe lOOO ml side-ann vacuum Qask
<7.15). Place a S.O pare size MCE (bucking filter) on to
support pad. Wet it wifo a fow mL of pinfoto-fm water and
plflceto UICE(7,!6)or?Cfibcr(20Jt2uinporesizej(7,17)
on too of foe baekiog filler. Apply a vMuum (7.36). ensuring
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size MCE jtacbns filter) on tte gJajs rrit surfwe, the
tiitef witb «nicte-fr«e water. «id place 40 -MCE or PC four

flat

sf

to the.

water i» ths fuanei.

IJ
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um pore stw5 on top of the bseSang Slier. A|
vecuutn. ensufing that the fiitcra on eeeterEd and pniil
without air bubbles. Replace the .Gillen if any irregul
are seed on ths filter tur&ce. Before ffloation of each

I
1

tcbath
e*el ia
cample
Ibsdio
ibnum
I to the
10.4.«

throuch 10.4.14 shall be earned out in this hood.
(0.4.8 Shake the suspension lithiiy by band for J 5, theu

rawn to
lee has
yield »

the suspension, perfona a serial diludon.
10.4.5,; Lfsttial tjliucioas ire required, repeat

sefore liM serial diJurian portion U taicen Do net
the pri^'saJ ioluoon or any serial dilutions. 7

suitable pfwarttica for analysis. Filter at lease 1.0 tsL, but
no non than half the total vohuae If after exanii axwo in
the TSM. the siaattest wlumj ateajured (1.0 utU (7.13}
yicldj la overtoaded sample, then perform additio^ serial
ailuUDOs of the sutpeasioa. If it is aedmaied that les than
1.0 nL of solution baa to ba fijtertal because of the ^euaty of

utnpie suspension, thea place it is & tablewp ultmci
(7.13) and sonicate for 3.3 min. Mainuin the water
ihe sonicaior at Ute same height as the solution la
bottle. The ultrasonic both shall be calibrated as dese
20.3. The ultraaeaio bath must be operated st equi
itajpemiure. After jonicariog, return the sanpic bo«l
work au&ce of the HEFA hoed. Preparatioo

10.4,11 Apply vacuum to the flask and drtw the mlsiurs
through the Slur.

jO.4.12 Discard the pipette.
10.4.13 Disassemble die fiiUriog unit and carefuHy re.

move the ample .fte wnth fine twccacrs P, U). Place the
compleisd temple .'iltcr oarticlt ride up, into a predcantd.
labeled, disposable, plastic ^psstti dssh (7.44) or other rimiJar
contaiaer.

10.4.14 la order to ensure that an oprisuJly-badcd filter
is obuloed, it is reconimeiaded that filters be prepared from
tcvoral difTereai allquoci of the dust flispearioo. For this
aria of filttss, it is recoentsended that the volume of och
aiiduot of the original stispcarioa be a factor of five higher
tiua the previous one. U.' the fiften arc propored in order of
iaereulng alUuot volume, ail of the filters for one sample
can be prepare} using one plastte disposable filtratioB unit.
Or witiiQui cleaning of glass filt’acoa equipment between
individual filtraaoa. Before withdftvtstl of each aliquot from
the sample, shake the ruspenrioa without additiooai
sonificarioo and allow to rest for 2 min.

IO.4,U There »e many practical methods for dtying
MCE SItera. The foUewing are two exampiea that cuo be used:
(7) dry MCE filters for at least 12 h (over desiccant) io aa
airtight cabinet-type desirouof (7.2lk (2} to shotwn the
drying dme (if derired), remove a plug of the damp filter and
arisch it to 4 glass slide (7.19) os doeribed in 12.1.2 and
I2,l.j. Place ths riidc with a Site: plug or filter plugs (up to
eight plugs cas be attached co one slide) on a bed Of
daiecant. in the dericcator for I h.

10.4.16 PC filters do not require lengthy drying before
prepartWia, but shall be placed in a dcacator for ax least 30
min before preparation.

le.i Prepexe TEM spedmens foom small senions of each
dried filtof using the appropriaie dinxt transfer potparotion
medud.

II. Stuks
I I.t Prepare sample blanks fimt include both e process

blank (50 aiL of panide-Inse waser) for each set of samples
miyzed and eoe ucu-sed She; Gmm each aew box of sample
filters (MCE or PC) used ia the labotarory. If glass fiiterios
uaits ore used, prepare and analyze a procta blaak each lime '
ths Sltenoj uoit is cicsaed. Blanks will be ecnsideced
eentamisated, if after analysis, they am shown to con'taio
mote (baa 53 ariicstot aructurts per square jeilliinetm. This
generally eotrsspoads to three or four aaboios sBWtuta ;
found in ten grid opeiiiagt- The source cf the eaatarsuainon
must be found before any further analysis can be pcrftwined.
fUject samples that were procesaed along with ihc coEsaxai-
naied blanks sM prepare new samples after the aurcs of the
coaousinatioa is fouisd.

112 Prepare field blanks which are iocludeti with sample
sets in the same moaner as the samples, to tat for contami­
nation during the socopiiog. shipping, handling, and prrpe-
radoo steps of the aicibod.

12. TE.M Speejmeo PnpatatiCB of Mixed Cdlolace Ester
^fCE) rdters

Nora I—Use of either me icciooc er the eianeUixUbriMiiudr. ‘
aesne icm nacaod is acetettWt,

12.1 .^ceicr.f fusing ^/ethaci-

NYC 9/1 IPubli-e Portal Documenl

let it res) for 2.0 min to allow Utge porticla to lett^
bottom of ihc bottle or final to the surfoee.

10.4.9 Esnatace the amount af liQutd to be wit^
produce an adequate filter preporasoa. Expec^
shown that a light stoiiung of th^Slier surface wiu;

that the fillers are centered and pulled (fee without air
bubbles. Any irresulariiies on the filter surface requires tie
discard of that filter. After die filter has been seated propaly,
replace the found and teseai it with the tape. Return the
fiask to attno^heric pressure.

10,4, j.2 If » gUw* nicratian unit is used, place s 5 jam pore

Jun 10 02 02:05p
' FEB-07-20ed 17 = 4^

ip 10.4.3
sonicate

_ . . I recam-
mestded procedure for a serial dilution is to mix 10 tot of the
sample solution with 90 sit of patticle-lree tvaierfo a cseia
jampie bottle to obtain a 1:10 sola] diluaoa. Fatlow good
laboratory practiees when peribiwr^ dilutions.

! 0.4.10 Insert 4 new dispossble Qiper.4 halft*^ Into the
sample juepension and withdraw a portion. Avoid pipetting
any of the large flcaring or anled parades. U ncav^ the filler
lunnei and dispense mixture flrom die pipexic into ths

ample aliquots. prOjiare a blank filter by fillration of 54 mt
of particie-uee water. If aliquots of dis same lampte are
filtered in order of inaeasasg coocatiaaon. Che glass idtra-
1100 unit need not be washed btiween filuaiioa. (After
compfeuqn of the (ihrttica. do not allo* she Siimtion found
assembly co dry because coottminatfon is thea more diincult
to teiaove. Wash any readual suspeariOQ ftom the flltkiion
assembly by holding it under a 5o* of water, thea rub the
suriace with a dean pa£^ towd soaked ia a detent
solution. Repeat the clttfting operatiort, Ud then rink two
times in particJc-fntc water.

10.4.6 With the flask at atmospheric pressute, add 0 ml
of porride-ftee water into the funaeL Cover the filler ibnnd
with Its plastic cover if the disposable filtering unit is used.

10.4.7 BniOy hand shake (3 t) the rapptsd bottle «ich the

Airtek Environmental Corp (212 I7G8-0759
auicMiiriv LJiB-3 --- “
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liJ,2 PbtB the filter aeadoe (partidt ride up) od a Uten

theishlcss paper Bilm (7,42) and place io the bcuom o(

the bridge ia the peai dish aad cover the dish. Wait

»«

RS. : EeampH «X Dwsn at Sealant Wa<4>»r (J«»U Waaha; J

6

CIlx_2lMCIU0_011249"
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Kdbon ntaoeats in a vacuum geoormed o^y by la Ai) row
pump have not been evaluated for thw appiicaiaon and shiall

peiTi dish (4). FSacs the sown bndge on top of the pad and
samndc the Sltei pads with icaiooc. Flace the dide oa u p of

113

an
10

I!

12-1,1 Rcn»ve * section (a plug) froni any quadiaht of
rhe ample Md blank fites, SeclioM css be removed trom
the files uxJbj a 7 mm cork bora (7 J2). The cori: sorer
iDua be wiped after each tinie a section a rtaaoye^

Gau skvl san
Itou »>« « 'S "'■I

I
I
(

Um -
Taru*

Remove any eicess clearing sotudon. Fiae* the slide it
□ven or on a hoi plaie. io a ftirae hood, a 65 to 7O'C fo
min.

1X3 Plasma etching of the collapsed filter is tEquired

'^uum omting unit (7.4), eapuble of las than ID"* torr
MFi) presture. Units that are based on evapnraiioo

13.3.1 The fflierwoope slide to which the OolUpsad iUtcr
faeces are attached is placed io a plasma asher (7. !7).
Secnose ptastBs ssb^it vary gmily io Uteir ptefomta la,
both From unit lO unit and between differer; positions in the
isher chamber. i< is tJiflioiH to specify the exact coidiL pjis
that must be used. lasufScieai will leauh in a fa ur«
to expose embedded Sben, and too much etching may ra mil
in the Ina of panicles from the filter xuriacc. To deurn iae
the Opel mure line for ashing, place aa unused 25 mm
diamR« MCE Slw io thi cenwr of a gtm nlcroiwpa *1 de.
PnsitioD the slide approntnatcly in the center of the at her
chamber. Oose the dumber and evaesutt to a prssiun of
appraxiaaatclj 40 Pa, while admitting axygea to the chao^
at a nse of 3 to 20 em’/mia. Adjust toe tuninj of toe syr ent
to that toe imcnaty of toe plajt^ is naaiiaized. Detent ine
the time requireti for QOmpICU OiddatiOD of toe fUar. Ad. '431
the system parameters to achieve complete oxidation of toe
lifter in a period of appronatately 15 mia. For etchins of
collapsed filters, use these operating panneton for a per pc

mil be tucto Cartes rods (7.40) ujsed far evaponian shall be
shitpcBcd with a earbon rod xharpeaer to a neck of about 4
nun ia lei^ and 1 to 01 in dUmettf. The rods «t intallad
to the evaporator is suKto a ruanae that toe potou art
apncraunutiely lOO to 120 mm dom the snrftce of toe
aicroscope slide held to toe roaung device,

1X42 Place the glai. slide hoWinj toe fllaw oa toe
rotabon device, and tivacoate toe evaporator chamber to a
vacuum of at least 13 WFa Perform toe evaporation in very
short bursa, separated by 3 to 4 s to allow Use elKiroaes to
cool. Ab afterpaK netood of evaporadoo is by using a slow
eontinuoQS applied curteat. An experienced analyst ea.c
judge the toidenos of toe carbon film to be applied. Conduct
tests OB unused Citcjr first. If toe carton Ehn is too toil,
large particles will to lost Grom toe T£M spedaeB, and toerc
will be few eeiBpleie and undaataged grid Opening! os toe

I2.4.2.I If toe coating is too thick, it will lead to a TEM
itsaee tool is lacidos a wntrast, nd toe ability to obtain
electron dif&arsioc. panems will to comptomhecl- The
carton film shall to as thin u possible and still remain intsdl
on most of toe grid openings of toe TEM spectrnen,

12.3 A'rportwfroo ff ihr JtiSf iVasher—The precise design
of toe laffe washer is not considered itnpcrani, so any one of
toe pubiisbed toagns may to used (7,8). Ooe such washer
oaostsis of a simple stainless sted bridge contained In a gltis
peuitiish-

12.3.1 Race several pieces of lens tissue (7,41) on the
staioiess sael brkSge, The pieces of Isos U«ue shall to large
enonsit w completely drape ovar the bridge and into toe
sohcBb In 1 fume hood, GD too petii dish with isceiose (or
DMF) anol toe height of the solvent is brought up to eoniaa
the undenide of toe metal bridge as ilJusuaied in Fig. 2.

12.6 the Spfcimeni iiao iheJ^ffe Washer
13.6,1 tnaee the TEM grids (7J$) Shiny side up 00 a place

of Ions tissue or Gher paper so that individual grists car to
easily picked up with tweezws.

12.62 Prepare three grids from each sample.
12.6.2.1 Uries acuned scalpel blade (7 20X excise, at least

two square (j mni by 3 mtn) pieces of toe cartjon-ooaicd
MCE filter ffOB toe glass slide,

12,67.2 Place the square filter piece carbon-side up on
top cfaTEM specitaen. grid-

I2.fi.X3 Place the whole assemelv (filier/Erid) on toe
saturareti less tissue is toe laffe washer.

mieresoope iCde. Affix toe Sha jetssce to toe tode wtth a
gunned page nriofoKweat (7.43), ee oton JuiSabie tB^atw.
Uto the dito with 8 glass scrihise »Ol dr perm^ect
marker (7.10). i

171.3 Prepare a fusing dish Crore a glass pern dish n.37)
and a metal sdbcb bridge (7 Jg) with a pod of five to six

«ili>onop«
-a.ciotiw tt*iSMBtSUttn*i»

hfMV IIS n»tw

Jun 10 02 02s0Gp

flEB-g?-201311'

of $ min. For addisfooal uaformaoon on calibration, see__
OSEW Aebtstes-Co/tUuning hfatendj in SeJiocU (4) Or

Progrem //aadbwk /or Aithcme AshiiVK
ARoJyw (<) daeuraesis.

12.3.2 Place the glass slide coatainins toe collapsed fin
into toe l«w-ieniperaurre plisrna asher, and etch the filto:

apprruiraately S tain for toe sample filter to fuse sod clbar.
12.2 Dbruthy^ormairudt-jteefif MetftOil:
IXII Place a drop of clearing soiuaoc that cottas^ s of

35 % dimetoyLtoroasiide (DMF), 15 % glacial acetin : dd.
and 50 R Type II water (v/v) an a deas microjeope tode-
Gauge toe amcuni used so that toe cteariog solution {just
aturaies toe fiber seetion. I

12.2-2 Carenilly lay the filter segrocm. sample tuiffijct
upward, OB cop of the solution. Bring toe filler and soliton
cogetoerat an angle of about ?0‘ to Mp exclude air bubbles.

12.4 Cartes eaetitig of toe coUapsed end etahed £fter iis
required. I

12.4,1 Carbon coaiinj must be peT-'ormed with s iu,

Rirtek Environmental Corp f?13)7Kn
I ir 4 J /dH--0759
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feia<i>ed
from [he carbon fttra, as daenttiewd by iia^eetiiw in ihe

; wssher,

scrips. Wiri) 3 stass Rurker, late) ncri ?c strip rich Ite

pUee for « letn * h. Best results are obtained witi longer

dm.

H [te

7
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Kin dish
mix Add

I
I

TEM.
12.8 CvetuUy xmow the grids from the lari

1
J

TEM at a calibrated soecn niaciifuarioii of between i S OOO
aod 20 OOOX. Tjuioally measure one grid opeaics for each
gj^ eMKUtaed. Mestsun grid openitigs lit both the x and y
di/ectidAS and calculace the arsa.

14,4 ?Tc-calibrated TEM gridi are also acceptable for this
tstt»«hed.

Fl»c» the three ToM grid sample filu r prepara-
iioRs on tne ante piece of leas tissue in the JatTs washer.

12.6.2.3 Rice the lid on the JaiTe washer and allow the

16. Bccardbe Daa Saia
16.1 Rocorf OR the count sheet any coaciauous gioupuig

of parocSea is which an ateasut fiber is detected. daasiV
asbedo* Aueuuee aa fibm, bundto. dusien. at tsaniccs as
deftnedie 5.2-

162 Use the criteria for text, buadle, cluster, and matrix
idanrifieation, as described in the 6’S£?zl Aib^siOf-Cvaauting

jyslem to Stand for several hcun.
12.7 Alternately, pfaus the grids on a tow level

tilled to the 7» nurtt) DMF lafTe washer for $0

widdag tiroes, up to 12 h.
13.4 Cam&dly remove the eridi frem the Ja^e inster.

illowing the grids to dry before placing them io s dm.
marltcri arid box.

)
I
1

14, Grid Openiag Measvemcao
14,1 TEM grids mua have i known ©id opcawfe ana.

Dctenaiae this a«a a» follows:
14.2 Mmwe at least 20 grid openings in each « !0

Jun ID 02 OatOVp
•FEB-02-2002 17 = 44

IS, TEM Mtthwl •
iS.l Microscope seta tigs 80 to 120 kV. 13 000 w '

20 OOCX screen magniflcatian for analysis (7-2).
15.2 Analyze (wo grids for each sample. Analyze one-half

of the sample uu on one sample grid preparation and the .
rcjnainlug half on a second sample grid prtpamiOa.

15.3 DtttrminuiaA of Spedntfn
15.3.1 Caxclully lend ±b TEM grid, carton side facing up

tin the T£M column) with the grid ban oriented paraUeU
perpendicular to Che length of the ipeacneo holder. Use a
band leu or loupe, ■( neetuaiy. This proeadure wjU tine up
the grid with the X and y tnasiarien dinroiou of the
microscope. Insert this speriroen holder Into the microseope-

15.3.2 Scat) the emiw grid at low magniScacion (x50X co
1 OOOX) co determine its suitability for high magailictrion
aaalyaia as specified in I i.3.3,

15.3.3 Grids are acceptable for ualyiis if the follawiag
soodJtiQM are met:

15.3.TI The (faction of grid openings covareJ by the
replica section is at least 30 %.

IS J, 3.2 ReJativc to, that secrioo of the grid covered by the
carbon replica, the fraciiaa of intact grid openings is greater
than SO %,

JJJJ.3 The fractitinaJ area of uadisscived filui is les
thaa 10%.

15J J.4 The firactioo of grid opeaiags with ovoAifipitig or
folded eeplie* film is less than 50 %.

IS,3.3J At hast 20 grid openings, that have w omlap-
plag or folded replica, are len ±4B 5 35 covered with holm
and have las fobs S % opaque area due to incomplete (Ute:
diflolution.

IS.4 Dttermi/i^ton Grid Opening SuiiabiHiy:
13.4.1 If foe grid meets acceptabce criteria. Choofc a gric

opening for analysis foam vtodos areas of tte zrid so that foe
eatfoe grid is represcacsd. Determine foe zuiiabillty of eacn
individual grid opening prior to the analysis.

15.421 Ito ibdiYdual grid opening roust have les than
5 % holo over its area.

15.4.3 Grid opcaiogj roust be less than 25 % covered with
pariKUlaie matter.

15.4.1 Grid opening!; must te uniformly loaded.
15.5 Observe and reuonj foe arietaaiion of foe grid at SO

to 150X, on « grid mac n»<ri then along with foe loauoc
of foe grid openings that an cMnwed for foe aaalysis. If
indexed grids are used, a pid aup is not required, but foe
ideaefying coordinaies of foe grid squre lawt be recorded.

enough solutioa at equal parts OMf/aeetone a SU the
washer to foe tenea level Remove foe grids after 30 oiiu if
they have cleared, that Is, all filler meteruil has beei

fMdom 75 w lOO SOB pt06.aiesh) tapper grids foe x lotel of
400 grid openings (br every 1000 grids used, by pUe eg foe
20 grids OU a glass slide sod arominj^ them uat er foe
optical rakroscopc. Ux a caiitwaied gtaricule to mea re the
average l«grii andwidfopffoe 20openingsfttjajeaefc offoe
individual gride. From the aasumulaicd data, calculfc the
average grid opening wet of foe 400 openings.

14J Grid urea memacmeots can siM to made

JlJowing foe grids (a dry before phicine them i i r dean
roarlced grid pox.

13. TEW Specitnen Preparadoa of Polycarbonate (PO
filter

13,1 cover the surSuc of a clean urioroscope ilide with
[WO strips of dnubio'sided adhesive tape.

13.2 Cut a strip of alter paper slightly nanowe thu foe
width of foe slide. Poatioa the filter paper strip on iK ctnur
of foe length of the slide.

13.3 Using a elsaa, curved scalpel bhde, cut a st ip of foe
PC ailer approxitBai^y 25 by 6 mm. Use a rackia atodoa
or the scalpel blade lo avoid tetuiAg the filter. Rac; the PC
strip pxrtids side up on the slide perpendlcutw lo foe long
Olis of the Slide The ends of foe PC strip roust co itact foe
double sided adhesive tape- slide can hold se 'eral PC

individual sirople number.
13.4 Carton coat the PC filter strips ax disci sud io

13.1.2. PC Slurs do act require etching.
Nore 3: Cred**—Oo b« overheat foe Slur jecdooi wh! e tartea

cauing.
13.5 pTcpue a lafe washer 8S desentod in 12.5 but SU

ths wether with cWoroform or l-aethyl-2<pyn-olidoi e u foe
level of foe screen.

13-6 UsiBg a dean curved scalpel bladA «ei»i three,
3-mtt square Slur pieces iiom each PC scrip. Plane tto iHtr
squares carton ride up on the staty site of» TEM 9 4 Piek
up the grid and fitter seetion together and place then so foe
leas dxxue in foe Jaffe washer.

13.7 Flace foe lid 00 foe Jafte washer and rest foe Wtefo

Aintek Environmental Corp (212)788-0753
SCltNUi-ic LHBb ----------------
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nnaimutn a/ every five saapies) analyzed. Rccprd the

«»e

next low cMonitnud sample until a Mt of picK are
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svuaua ideodfied, iW length and uddtb measurements.
16..3 Record NSD (No Struasirei Deieciod) whes

uaa

= volume of sample filter^- ia step 10.4.9, repre-
uslisg Ute actuai vahusc tatoen Crsa the original
100 mL suspension, mL

1?. Quality CosSreVQwal'"? .4asui«aee
19,1 In gsaeraL, thp laboratory's quality control checks are

used re verify that a system is ptrfcaraing according re
specificatinns regatdiog tucuracy and consiaency. In an
analytical laboratocy. spiked or kno*i) quantiiative samples
are DorroaUy tisad- However, due to Ue U^cuttics in
prapariog known qanatitadMt aabestot samples, routine
quality centroi testing focuses on resantlyus of sareptes
(duplicate recounts).

19.1.1 fle"Bnalyic samples at < rate of'/« gf rhe tampie
sets (one out of every ten samples analysed not ineiuding
Isfaoratory blaaki) The re-atuiyas thall cotuis of a recond
satnpU ptspandon obtaimai feom lire anal filter,

15,3 1b addirios, Quality Msurenre progratus mm fellow
the criteria shewn in the USSPA Aibest6S-C0nuinuis/^aie-
ftais In ScfK/Blt docameni (4) and in the if!S7/}iyLt/
frygram fituOieoit for Alrbom jisbeaas Aiubeii docu­
ment (dX These documents deserib* sAmfle cusiocly, ssxnpie
pttparenoa, bkok check.', for contamisnioD, calibrahon.
sample aealysts, axalyi! quaJi/icatjOBa. and technical facili­
ties.

30. CaUhrsoons
20.1 Perform caUbratk,os of Ue inetrumeBtanon on a

aicfograph nunfaer on the eouM shed, Record at least ant
X-ny spectnua for och type of asbotos obaerved per
sample. Atacb the priai-outt to the back of the count si^
If the X-ny spectrum is stored, resold the file nd disk
nuntber oo the count sheet.

14.9 CouHtutg Jbiks
16.7.1 Al a eereen mageittauen of between IS (300 ind

30 OOOX evaluate the grids for the Dost coRCcauraied san plc

NYC 9/11 Public Portal Document

Icadiae P)*® sarepie if it is estuoated re soataia a
than M asiwstca structures per erid opesutg. Proceed re the

chrysotile siruenira by X-ray analysis.
16.5 Scraerwa tiassifiod as anphibolesby X-ray iiij ysis

and electret! diffraction are reoorled on the couet sheet. For
more tafonaaaon on xieatiSeatien, see Yimaie, ci ak C) or
"iicicid and Dflbn (Sk

16.6 Recatd a typi^ eJecuon diSneuon patten for < ech
type of asbesms otaerved for each group of samples (<if a

Jun 10 02 02;a8p
FEB-07-2002 1?;44

structaics are dereoed in the grid opening.
16.4 IdeadRr satKoaes daisiSad as chrysolite ideal Sed

by erther tleoeron dittaCtiOB or X-»y analysis (7 J) —"
recontodaaaeoaMsired Verify «lew oce cun gf ever;

otnained that have fos Ihas 30 asbesuxt struaures per: rid
opening.

16.8 Awlyieai Setsiltirity~~A.a aaalytiiaU senriiivity of
apptrodnateiy 1000 asbestos sirueturei per tquhit c^u*
metre (caieutetod for the dececriog of a sjjglc refce res
nruKure) baa been deseed for this analysis. This seaac' it.v
can be achieved by increasing the asaoust of Ifouid fat* ed,
increasing the .lumber of grid opening analyzed, or ie-
cmaag the sot of the final filter. Occarioeally, due to i igh
panicle loadings Of high asbestos waceauation, this tnajtyi-
leal sensitivity cantuat be praetieally asteltved and slept ing
rule apply.

16.9 Liatii of Deteahm^-Tho limit et dstecnon for' hu
method is defi^ as, at a mininiiiia. the couaosg of (lur
asbestos scuctures dtawg the TEM aaalysii. If less than («r
asbestos structures are counted during the analysis thee he
analytical result which will be repaired wifi be leu than ihe
Umit of eSeteerion and 8 “105 than' sign {<) wifi applsij
before the number. Afi data shall be provided in th: la »•
rawpy report.

16,10 Slopping Ikuies:
16.10.1 The aaaiysi is stopped upon ths compkrioaj of

fire grid square that achieve an analytical sensitivity of ess
than 1000 aghestoe enreturee per SQUatc Ctniiroctre.

16.10.2 IfaaaaalytiaUsenijiivityof iOOOasbesres stric­
tures per square cenomeere cannot be achieved afier a^
Ixasg ten grid openings then stop oo grid opening No. IC or
the grid opcoins wbich conaios the lOWh asbestos stroctye,
whichever »m« fim. A auahnum of four grid squares fi all
be analyzed for each rempte.

16. JOJ. I if the analysis is twpped baaase of the lOM
jiructurs rule, the enrirt grid square sonniioiag the 10( sb
siniBiuie must be soiinied.

16,11 After amdyaia, remove the grids from tbe TEM, aid
replace there is the opprapriaxe grid oongo holder.

|7. Sample Storage
17.1 The waihed-oui sample cassetree tan be disciided

after use.
17.2 Sample grids and unused filter Sections (7. (5) must

be stored lor a t^nimum of one year.
18. Bepertiog

18.1 Report the following iitfonaatfon for each dust
sample analyzed;

18.1.1 CoBceatreuon in stnictures/cta’,
18.1.2 Ths «wJyii«l 5es,sjii.vity.
18,1.3 Typo of asbesios preseat.
1S. 1.4 Number of asbesios stntonrts counted.
18,1.8 Effesaive ultatiOD am.
ie.1.6 Average size of the TEM grid openinp that wsre

counted,
IS. 1,7 Number of grid opeoiam eaaiained.
18.1.8 Sample dilutioa used. -
1$.! .9 Area of the ivjfaee ansplcd.
18.1.10 Listins of stzc data for each stnictwe eoifoted.
18.1.11 A copy of the TuM »iini sheet or a coiaplcie

listing of the nw dsia. An cxampls af a typical count shssei is
shown la Appendix X i.

1S.2 Daterauns ibe wtouat of asbestos in say accepted
sample ustBg Iba foBoueng formula;

£/x * JOOwtxwm------- — = asbestcj axvciurtg/cm- (1)
tfdlX OT4 X V^S^i.

where
pSTR a siuaber of asbestos smeturei counted,
£FA = effeecvt fllur area of the final sxjapling fuser, mm^
GO a nunjbcj of grid openiags couaiod,
GCA = average grid opening ansa, nam^
SPL • soifocs area sampled, oe?, and

SCIENTIFIC “0759
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l»S

cn'aiilline soW Sim, In pra«i«. ii is 4esinbl» lo piimiie

»ni screen. This oUi^tion ouut be performed » the
[2)

h Si

t

a

1

9

NY C-WT C_000208965 CIT.__^lMClUU^0n249^

sraban,
tu«l for

t
i

!
i

in eiee-
iteras of

unknown samples aft obtetved. Canen length eu be men.
sured by using a carbon roared grid en which e thiii filai of
sold has been spuneed ft ewapofatod. A thin flint < fjoW is
evaporated on the speci»en TEM grid to Obtain a ine-aws
£D paiuras superimposed with a ring pattern from i m poly.

" enftsy deposidoa, waxtVmt.
« lemperaMre rise with (he uluwnic bath not oper-

32, Xcywftda
22.1 wbetos. raiefOvacuuouBX sealed dun: TEM

. the calc of energy depcsiaoa is in die ocge of 0.08 w 0.12
MW/nP, as defined ay this procadtne.

when;
4.185 -loules/ai,

disassembly of the electron optieal coluein (apart
Itlament exchange).

250 sm.
20.4 SDJCL
20.4.2 The resolution ami calihration of the EDXa

be veriBeA

cuibretlon ud the attached backup documentation
20,} A calibration tut for the iestnuneni is u fo
20.3.1 TSM:
20.3.1.1 Check the alignment and the systems p)

Refer in the TEM martuQciurcr's operational bm
deuiled instrunioes.

20.}. 14 Calibrate the caititra length of the TEM
iron diffraction [KOJ operating mode before £D pa

I
f

A

«ta8,*C,
umperawra ri.ie wih the attrasoaic bath operating.
X,
Eime b SKCBris. 60 s (204.3 awl 20.S.J).
pacific heat of the tiquid in the glass sample
coouiBef, 1.0 cal/g, »ad

number for Um Cu peak and be censin that readings are
within aJO eV.

20.4.2 CoDeci a sundart EDXA of crocidolite asbestos
(NIST SRM >W<).

20.4.11 The elemental analysis of the crocidoliw most ■
resolve ihc Na peak.

20.4.3 Collect a sandard EDXA of chrysotile asbestos.
20A.}, I The eitrosvrtal analysis of chrysotilt Djusi resoNe

both Si and Mg ao a tingle chr^tik fiber.
204 Ultrasonic bath cafibration shall be performed as

Coliows
204.1 Flu the bath water » a level equal to the height of

susptMioft io Che gUs sample cdBulAer that will be used for
the dun analysis. Operate Ute bach unta me water reechss th*
equilibnum temperature.

20.3.2 Place lOO mL of water (at approximattiy 20*C) in
latJiher 21W-mL glass ample container, and record its
tirtperiturs.

20.3.3 Place the ample conuiner la the water in the
uloMoaic both (with ibe power turned off). After 40 s.
rciMve the glass container and record its temperature.

2Q.3.4 Place lOO cnL of water (at iDproxitBatety 20*0 in
another 2CK}fliL glass sample coniaiaer. and record its
KDiperaoire.

20.3.3 Place the second sample container into the water in
the ultrasonic hath (with cho power turned on). After €0 s,
remove the glass rontainer and record its lemxraiaie.

20.5.5 Calculate the rate of deceaclaQ into the
sample coatslwr using the foUewiog formula:

NYC 9/11 Public Portal Document

- density of ths liquid io the glass sample coniairiw.
i.O gfett?.

204.7 Aegtst Che openiutg caadiiiom of the hath so that

2}, FncKiaaaadBiu.
2I.t Prrtixiors—The preeiaon of the pfocadfteb this test

method la bong decernuned wiag round robin data hom
parudjstaag labenCories,

21.2 ^for—Sines mere is aO accepted rrftrMue raotsriat
stiitahltr fcir dexerxaining the bixs of the procedure ;n this test
atdhpd, bias has not been hetermined (see Specifiaaon
Ci 3670).

iUors J~Round rohm fta is utsder devckpnteai rod *111
fteseelad m * meinrk lepan.

«-a.lS3x<x#M2C±)

Uis thickneis of the gold film so that only one or two sharp
Hags are obau&ed co the superimposM SO pansrjt Thick
goid lams will tend to mask weak diffiracrion spots frwn the
fibrous particlei Since the unJuiowa d-spacings । if aos
interest in asbestos analysis ars those which Ue close t to the
'.ransaitced beam, multiple geld rings frtxn thick B Ims are
unnecessary. Alwroaiively. s gold soadart speeiaet can be
used (0 oboia an average camera eonsradt calculated for that
particular iasirumeni and an then be used for EQ ititems
of unknowns taken during the cnrrospoitding period.

30.2.1,3 Ferferra mxgflifieatioft calibratioa st th* luftts-

i
j

(4) The measaiad spot sia lauK be leas than or ea»al w

the lens or the high voitagt ryen or the ffi«e|utea3
fiom

(cf) The laaiyst must ensure that the gnung rtj ika is
placed as the jam* distaoK ftoffi th* cbjectivc Ims «s the
specimen.

(e) For iaitrorncpa that iacorpente a Aicetlinc tflaog
specimen stage. aS soecunens and the grating replia n us be
placed at the eueeairie poatian.

20.3.1.4 The sinalltst *5poi size of the TEM misi be
eheeked.

(a) At the crossaver poiat, piMtograph the spot a: e at a
screen tJWgfliflcanos of 13 000 to 2O0COX. Ao tx osute
time of 1 »is uSaoUy idetjusua.

2X4.1,1 CoBeci a. staodard £DXA Co peek fren lie Cu
L .20.4.1.2 Compare the X-ray eBW(!y *«»a tApmsel

magnificatioa used Ssr structure counting. Calibration is
perfctmed with a grating replica (7.47) (for «uube^ one
coouini-Tg «least 2150 Sots/nimX

(a) Mine a field of view on the aueaeaeeBt serwin. The .
(ieldof view mun be measurable ft previously iiuerib|Mwich
a scale ft coneentric circle (all JOJe should be metric).
- (5) Frequeacy of eaHbraiiQn will depend on the icrvice
hisury of the porteular raieroacops.

(c) Cbedc Che calibroQon after any maioteAaace of Die
microecope dot involves adjusemesc of die power supply to

Jun 10 02 02:0Sp
YeB-87“20B2 17;4i>

' regulhr basis, and retain these records in the lahbi atcry, in
aecwdaace with the tahefttory’s quality assurance Mejram.

20.2 Accord calibntiftkS in a leg book along will dates of

flirtek Environmental
iik.iu.i'fli ir tY unti^ Eorp 12121768-0759
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I, dust sample analysis

1

Analyst
I.S7SLU

Reviewer.

(Asftesitw Stfb<9UJ«s par chi’)

_____
(StTjcireipaf chi’)Hesuna ‘W Tool Aflbaews swuctuies;

Results for smicB*®* a. ^hucirw fwf
1

TO. XI. 1

CITY_21MC100_011249608

NYC-WTC_000208966

(SPA)
1 (GO)
1 (60A)

1£T,X
X

(SFU
{#STR)

B»AX X 100 X #5TR
go X OOA X VX 6PL

Ji
Z] gm

AccsIetatingVclase;

iTKiioated 1*35:
6crtor> Mae:
M'erwcoiw
RlietTypa
FHrar Sia:
X(,it0< Pare SiSB (urn):
Grid Opening:'

AmNDDt
iwy icfenuiioB)

SAMPLE ANALYSIS
woiksfcett 304 the T£Nf couot siwci-

Calculation Dgta:
Effeciive Filter Ana ifi mnn’;
Number of Grid Opaninga Counted:
Avderage Grid Openins Area in mrs^.

Volume of sample Fitered in ml:
Surface area Sampled in am’; '
Number of Asbestos Structures Counted;'

^•.dTtumpr8qu^o^.an>er3sxu<:turtaas«n«findtPf<tetaPdonhere.
« If the riumbar »ba«os Jtruewes CoirttaP «i«s ttu«, or aquS o

XL
XI.1 See Xl.l and Xll for tba dust

FORMULA FOP. CALCULATION OF ASSES 'OS STRUCTURES ■'DUST' PER Cig:

o«ii 8*R»» **»»p»i* \*«A e****
I so

Rirtek Environmental Corp (212)768-0759
is !'-• t-nw-j

t 0 5755

Jun 10 02 02:lOp
■, r X c • HD

coufrtifte A-MEJiA

Client: ___________ ______________
aampSe ©: ------------ ----------------- ----------
Jee Numbon “■""T
OaaaampieAnaiyioci: , 4-
NumBwofOpenings/GriCsCwntwf; ----- 1—j.
aid Aficepwd, Boot tm no

PersemUJadina: ------------Jl

CarisS 9ox #1: ------------ — -

iQg ___________
_________ _

2 3——A_—X
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P- 12

Job Numbar:
Confirmationr

EPS iSiTLitture

i

i

Others:

C cider
M hUftix

(

no. Xh« TBW Cmiw Shew

II

-w...

CrTY_21MC100_011249609

NYC-WTC_000208967

Width
Microns

Grid^
Squara

Rbar
Silndte

F
S

c
AM
CF!
AC
TH
AN
N

Langth
Microns

I
T

Yzpe;
= Chrysjoffls
= A/TO3rta
= O&eidQiiis
C ActiAoJtO
•T Trvmeiitt
!* AnenopdyiCia

NOfiAsiwssoa

Smclura

Note: Kays to AbCravtaticns Usad in Figure:
Strucarre;

Jun 10 02 02:IQp
* rcc—v:' r r ■ -tc

Airtek Environmenta1 Carp (212)708-0759

NSD = No Structures Cetscted
Morph w Morpnotogy
SaSQ = Sefecxad Area Seciron OWractlcr
EOS » Energy Biapwawa X-May Spectroscopy
£R = thier-Rmi Specins
NF = NO Pattem
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<]|) 0 5755

USFSKEMCES

Ed.,

Hille

Sab-pw E, On, Xt tStJ.

nw Awkw fvciwr rniAV aitd Maww iww

I

12

CITY_21MC100_011249610

NYC-WTC_000208968

(5) QEHA. OS/fjt Tcduucat Uiuub/, OSHA fiutrudivu CfL l-lOS.
Dirnoeoie of TecimioJ Support. U J. Daptmami sT lAhcr.
WuhuiClOB, DC 20210, S, 1$^ pp. 1-i u l~i '■

(<) wST/iiyLAJ'friigrain fienibeetJ^AiriemtAiliaieiAMlifin.
NISTIK Autiw IM». ff- 55-* 117.

(7) yumu. C- S. C. infl OlbfcOK R. D, "Mottoaotet/
Tor the MaiuKmeoi of Ajhofat AteM EUrtfC* Micfo*-
copy." EPA Draft Repon, CcwWd No. 68-01-3144 198*.

(«) CUtRelO, t J, idi Diilee, M 1. "Aoilyusa] MetSod far the
OelBRibiiisiQa of AahoiOf in Water.'* KPa Nb. 6O0/M3-O43.
1983.

Jun 10 02 02: 1 Ip
\ rcE.-<J if--'

ogirt, Vb) S3. JfTJ, Ha 1033-1052,
•*) ■i/aS’d itibesua^StnMiiuv Sa SehoeSi: ftne,

ami Hvite.-FtJmaiIttglair. 40 CFR ?an 76i, A»e»di3 * w

TM amxM 4 mAfoa lo ra-lttan a tv tf u» ««*♦(»»(♦ itanmtH eamoan *»t mat ba ttMne umji lua Ittn tee
ym* - n--* •tarnarrmiuimM fur eOn M>a« ntviMtluarlernvilaael rnA liaiKwa or Ja tieStioaHaOMtntl
ee^emmU m aMwini ts ASDw )Wir mrneau rt metin erM eeatHmiiee ar»oMOAg a M leKaimtl*

■ imyeii/eomtttmiiienmtfaeiiiieee leifiieemigiaifeiailaaentieiirttBMeel fourrita,, uoitn nay uttee. II ycu Itel
riOM inetm le OH ASTW OaMNOM on Sanoeroa. i»i r Atco a. eautleitita. M 7«rca

iW&AJWE, (981, pp.
(3) Zaaaujaal, J- ■'Thr Maonraloap of AiSasros." In Xiftranr- / rapef-

iie. ApfHauioKS ail ffnwi^ John 'wiie> ano Soiu. i»l P. pp-
43-67.

O) teste. B. £.. “Nootaelaiiirt of AWphiboki," Amtriatn M neral-

(1) Sint £ ud Wyii«. A,. "Winaralorcal Ctooaaeriwes sf Ai-
bnw,- in Geeleai Hupniir. P H . Ed -

r?«.An«i6» rMbnff and wwn»«!»«» <BpateimmefKau>S‘»eAMtvelanritn,ei-^»a<t'M eca>in»aaii
Mta art J U xJimJ *> rivt xaiatra. !Ma or not J oMtm an uaeerir mrAue tlW duemMiitn el me nlieae/ al efif adi

jH«a «»»*'*'of jAine«»( of aw ntditt tit mliitir tamr eufi remneitet

flirtek Environmental Corp [ 212 I 7S8-0759


