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NIOSB COMMENTS ON EPA PROPOSED RULE:

ASBESTOS ABATEMENl' PROJECTS

Sab~ G - ~b..tos Abatement Project

763.121 Regulatory Requirements

(a) DefiDitions

(1) "Asbestos" means "the asbestiform varieties of chrysolite

(serpentine); crocidolite (riebecite]; amasite

(c~ngtonite-gruner1te]; tremolite; antho~hyl1te; and

actinolite."

This definition requires minor modification to make it

mare mineralogically correct. Therefore, we pro~ose the

following: Asbestos is defined to be chrysotile,

crocidolite, and fibrous cummingtonite-grunerite

including amosite, fibrous tremalite, fibrous actinolite,

and fibrous antho~hylite.

(2) "Asbestos fibers"

In this section, asbestos fibers are defined as "asbestos

fibers larger than 5 m::Lcrometers."



The definition i! incomplete ana should read: Asbe!tos fiber! are

tho.e fibers that are> 5 um in length and have a length to diameter

ratio (l:d) of 3:1 or greater.

Because there is wide variation and little or no comparability between

fiber number counts obtained u!ing different method!, EPA !hould

specify which single method is to be used for compliance. In those

situatioua where fiber identification is not necessary, NIOSH

reco..ends the use of pha!e contrast light microscopy as specified in

NIOSH Method 7400 using the A counting rules; a copy i! enclosed.

In 763.121(d)(2), EPA states:

'~er. a respirator i! permitted by paragraph (d)(l) of this

section, it shall be selected from .mOllg those approved by

the Bureau of Mines, Departlllen t of the Interior, or the

Matiou.l lnat:ituts for Occupatio1l&1 Safety and Health••

This should read:

••• selected fra••mODI those approved by the National

lnsti bits for Occupa tioual Safety and Heal th or the Mine

Safety aDd Heal th Adlllinistra tiou.

II

• •

The EPA should note carefully the current nOSH position au the



selection of respirators for use a~ainst asbestos. This position is

stated on pages 11 and 12 of the enclosed NtOSR testimony and is

repeated here:

"This position of the Institute with respect to the following specific

concerns is aa follows:

a Use of single-use or dust and mist respirators for orotection

asainst asbestos

Onder Title 30, Code of Federal Regulations, Part II (30 CFR 11),

NlOSH i. required to test and certify respirators within the

categories specified therein when such devices are submitted to

NlOSH by applicants. C~rrently, 30 era 11, Subpart K defines a

number of dust, fume, and mist respirators which may be used for'

protection against certain hazardous particulate atmospheres.

Among the respirators defined in Subpart K are single-use dust

respirators designed as respiratory protection against

pneumoconiosis-producing and fibrosis-producing dusts, or dusts

aDd mists. The Subpar~ goes on to list asbestos as one of the

dusts against which the single-use dust respirator is designed to

protect [Subpart K, sec. 11.lJO(h)]. Though at the time of the

promulgation of Subpart K, it may have been assumed appropriate

to list aabestos as a fibrosis-producing particulate against

which the single-use disposable respirator could be reasonably



expected to provide adequate protection, NIOSB is no longer

confident that such an assumption is reasonable because asbestos

is also a potent carcinogen. !be Current requirements of

30 crl 11 for approval of a single-use dust respirator or dust

aDd mist respirator do not include any tests with a fibrous

challenge. NIOSB is currently in the process of undereaking a

c~reheDSive revision of 30 CPR 11 and ineends to address the

issue of appropriate respiratory protection for use against

asbestos and to require that any respirator for which such

approval is sought to proven to provide effective protection

againat asbestos. NIOSE may change the regulations included in

30 ell 11 only in accordance with procedures set forth in the

Ad1l1usttative ~ocedures Ace. In the interim, NIOSli will

continue to approve single-use aDd replaceable dust/mist

respirators for use against asbestos when such approvals are

applied for only because of the legal requirement in the current

approval regulationa • However, NIOSH does not recommend the use

of such respirators where exposures to asbeseos may occur on the

buis that such is not a prudent occupational health risk.

Finally, we want to reiterate our position that we recommend a

quantitative respirator fit testing program as previously stated

in comments on the proposed lead standard."



In 763.121(g), EPA proposes the following hazard warning language:

CODtains Asbestos Fibers

Avoid Creating Dust

Breathing Asbestos Dust May Cause

Serious Bodily Harm

While we realize that this language 1s, in part, dictated by

29 CPR 1910.145, NIOSB recommends that EPA require the following, or

similarly worded, more specific language:

Warning Asbestos

Avoid Creating and Breathing Dust

Breathing Asbestos Dust May Cause Asbestosis,

Lung Cancer, or Mesothelioma

In 763.12l(j)(3) annual examinations, EPA is requiring annual chest

roentgenograms. NIaSH recOlllDle'Dds against this practice because we do

not believe that the diagnostic value of aanual chest roentgenograms

outweigh the risk attendant to the x-ray exposure. maSH

recommendations for medical surveillance are contained in the enclosed

mOSH t esd.lIlony •



6
Finally, in 763.l2l(j)(6), EPA requires that em~loyee medical records

be maintained for 20 years. So that such records can provide the

greatest benefit for future e~idemiology studies, NtOSH recommends

that such records be maintained for 30 years after termination of

employment. NIOSH further recommends that records obtained from

exposure monitoring be maintained for a similar period.



FORMULA: various F18ERS
METHOD: 7400

M.W.: various ISSUED: 2115/84

OSMA: 0.5 asbestos flbers (> 5 ~ 10ng)/mt. PROPERTIES: solld,
"105M: 0.1 asbestos fllfi. (1]; 3 glass fibel"'S (>10 lJIft x <3.5 lJIft)/ml (2] f'brous
ACGnt: 0.2 crocidaHt8; O.S aagsite; 2 ch~ti le and other asbestcs~ flrAL

~: asbestos (actinolite (CAS ,,7536-66-41. grunerite (amasite) (CAS ,,2172.13-51.
iftthCphylHta (CAS ,71S3s-67-5]. ch~tile (CAS "2001-29-5]. crocidollte
[CAS "2001-28-4]. tremalite (CAS '71536-68-6]); fibrous glass.

SNlPtING

SMPLER: FILTER
(0.8-1.2 ~ cellulose ester
~rane. 2S-4III·d; anetar)

FLCW RATE*~ ~ O.S L1l1in

VOl~IH*~ 400 l 61 o. 1 nber/mt.
~: 1920 L , 0.1 fiber/iii.

*Adjust for 100 to 1300 fibeMlma2 (s~ 4)

~IP1IIEMT : rcut; Nt

SNlPLE STABILITY: lnaafinite

8LANKS: 10\ of samples ijninimum 2) (31

RANGE STUOIED: SO to 100 f1be~ c:aunted

8IAS: see EVALUATIat (S !'1Enm

OVERALL PRECISION (5r ): 0.115 to 0.13 (3]
(A Rules)

!TEOIIl~: ~'\I~CCPY. PHASE eatTRAST

!ANALYTE: f1be~ (manual count)

lSNPlE ~PAAATIOH: acetone/triacetin method

lCOUNTING RULES: Set A (P&CAM 239 (3.4) or Set B
~if;ed ~ (5])

lEQ,JIPt£NT: 1. ph.isa-ccntrast mi crcsccpe
2. Wllton-8ecXett graticule (100 \JIll

field diameter): A Rules use
G-22; 8 Rules 'Use T~ <;-24

3. pMse-shift test slide (HSElHPL)

CALIBRATION: phase-shift detection llmit abcut
3 degrees (7]

lRANGE: 100 to 1300 fibeMlnm~ fi 1ter area (61

lESTWTED 1.00: 7 fibenlnm2 nIter area

lPRECISION: 0.10 to 0.12 (3]
. (A Rules)

APPlIc.a.aILITY: The ~rXing range is 0.02 fiber/iii. (192O-l air ~le) to 1.25 fibeMlrrt. (400-l
air ~le). The method gives an index of a;"borne asbestos fibe~ but may be used
for other materials ~ch as fibrcus glass by inserting sui table pararrete~ into the counting
rules. The nwthod dOeS not differentiate bebleen asbestos and other flbe~. Asbes~ fibe~

1ess than c:a. o. 2S \J!I! di amete,. ...;t 1 not be detected by thh method C7 J.
IN'fERfUEHCES: Any other airborne fiber nay interfere since all particles meeting the ccunting
criteria are ccunted. O\ain-lilce particles /MY ~r flbrcus. High levels of non-fibrous dust
particles may obscure fibe~ in the field of V;eM and rai5e the detection limit.
OllER METHOOS: This IIWthod introduces chan98S for hr~roved sensitivity and r~roducibiH ty anc:l
replaces P&CM 239 (3,4].
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FlBERS

REAG£HTS:
1. Acetone."*
2. Triacetin (glycerol triacetate).

rugent grade.

EQjIP!'!EHT:
1. Sc1I\1) 1er: f\·e1d ry'Cln i.1'.01"\ _2S...rnn ...thl"'ee-pi ece cassette

• e.c.+or.c.a..lf"" c;.Q". ~"''\I~
with SO-mm~~tens+on ~owl wltn cellulose ester filter.
0.8 to 1.2=-1JIII pore si ze and backup pad.
NOTE: Analyze representative filters for f;ber
background before use and dhcal"d the fi Her lot if
/DQre than S f;bel"'SllOO fields are fcund.

2. Peroscnal SGft1)Hng p~, ~ O.S Llmin (see st~ 4 for
flew rate), with flexible connecting tubing.

3. "1crosccpe, phase contrast, with green or blue f;lter.
8 to lOX eyepiece, and 40 to 4SX phase objective (total
magnification ca. 4OOX); nl.l1Wrical aperture. 0.65 to
0.75.

4. Slides, glass. single-frosted. pre-cieaned, 25 x 7S mm.
S. caver sHps, 2S x 25 11II, no. 1-1/2, unless othen.ise .

~if'ed by microscope manufacturer.
6. lenHe, '\0 surgical steel. curved blade.
7. TwezeM.
8. Flask, Guth-t~, insulated neck, 250 to 500 ml (",ith

single-haled rubber s~r and elbQf-jointed glass
tubing, \6 to 22 em long).

9. Hotplate, spark.free , stirring t~; heating mantle; or.
'nfl"ared la11) and magnetic sti rnr.

10. Syringe. hypodenDic ....ith 22-gauge needle.
11. Graticule. waltcn-8edcett type with 100 \011II diameter

circular f'eld at the ~imen plane (area. 0.00785
rnr) (Type G-22 for A Rules; T)'1:)e G-24 for 8 Rules).
Available frail Graticules Ltd•• /IIlClrley Road, Tonbridge
1119 lAN, Kant, England (Tel~hone 011-44-732-359(61).
NOTE: The graticule ;s custan-mac:le for each microsccpe.

Specify disc diameter needed to fi t eQctly the
ocular of the microscope and the di"ametel" (mn) of
the circular counting area (see step 11).

12. HS£INPl phase contrast test sl ;de, !'tin II. Ava; lable
frail PTA Optics Ltd•• 145 Helton Street, walthalD, M
02154 (Tel~hone (617) 891-60(0).

13. Telescope. ocular phase-ring centering.
14. Stage .icrometel" (0.01 mm divisions).

SPECIAL ~CAUTIOHS: Acetone is an ext.....ly flaamab1e liquid and precautions IIIJst be taken
nat to ignite it. Heating of acetone IIIJst be done in a ventilated laboratory flJn8 hoed using a
flame less, spark-free heat source.

SNlPLIHG:
1. caHbrate each peMCnal ~l1ng p~ with a ~resentative ~ler in line (31.
2. Fasten t.he ~\er to the woner's lapel as close as possible to the ~rker'! II'DIth.

Renave the ~ cover fran the end of the cowl utension (0C)eft face) and orient faca dawn.
WI"~ the joint between the extender and monitor body ... ith shrink tape to prevent air leaks.

2/15/84 7400-2



~: 1400

3. Submit at least t~ field blanks (or 10\ of the total samples. whichever is greater) for
Hen sat of ~les. Remove the caps fran the field blank cassettes and store the caps ijlid
assetUS ;n a clean area (ba9 or box) durin9 the ~'I ing period. Replace the caps in tJ')e

cassettes when sarJ'C)1 ing ;s c~leted.

4. ~le at 0.5 Llm;n or greater (8]. Do not exceed 1 rng total dust loading on the filter.
Adjust ~1ing flQII rate, Q (Lllllin) ,and tiN to produce a fiber densit:t. E
(fUaef"Sllnr), of 100 to 1300 ';ber'Slll'lll~ (3.85 • 10· to S • lO! fibeM ~r

~ ,Htar w;th effective collection area (A~ 385 nm.2)] for ~t;nun c:cunting.
prw:ision (see st8C) 21). calculate the mininua ~1ing time~ tn.in (min) ~ at the action
,.,el (on&:-half the current standard), L (flbeMlrnl). at the flbrcus aerosol being saf4)led:

tmin. CAe) (El •

(Q) (l) 10'
S. RIDDle the field lII)nitor at the end of ~lin9. M!1)lace the plastic top cover and small

end c:aps, and store. the III:II'l i tor. •
6. Ship the ~les in a rigid container with sufficient packing material to prevent jostl ing

or damlqe.
NOte: 00 not usa polystyrene foam in the shippin9 container because of elect~tatic forces

which 1liiy causa fiber loss freD the ~ler fn tar.

SNPlE PREPARATIOt:
NOTE: The object is to produce ~les with a SIII:IOth (non-grainy) background in a rnedil.lll with a

Nfr-aetive indo equal to or less than 1.46. The method belQll collapses the filter fer
Msi.,. foc:usi"9 and produces permanent IIDJftts ~id'l are usaful fer quall ty centrol 'and
\nurlaborator;t ~r;son. Other III:IUnting techniques meeting the above criteria may
~lso be used (e.g•• the ncn-pennanent fleld IllQUftting technique used in P&CNI 239 0.3.41).

7. Ensure that the glass slide's and cover slips are free of dust and fibel""S. ,
8. P1aca 4Q to 60 .. of acetone into a Guth-t'jpe flask. St~ the flask 'IIi th a single-hole
~r stq)per" throu9h which a glass tube extends S to 8 all into the f1as~. The portion of
the gl~ss tube ~id'l exits the tq) of the stepper (8 to 10 all) is bent dowmotard in an elbow
whid'l Nkes an angle ef 20 to 30· with the horizcnul.

9. P10ace the flasle on a stirring hotplate or wrap in a heating mantle. Heat the acetene
gradually to its boiling temperature (ca. sa ·eL
OUTlOt: The acetone va~r nust be gener-ated in a ventilated f\JDI hood away frail all ~

nann and spark sources. Alternate heating methods can be used, providing no
open "amI or ~m are presant.

10. Mount either the whole sample filter or a wedge cut fraa the sample filter on a clean glass
sli~.

a. CUt wd9'" of ca. 25\ of the filter area ...ith a curved blade steel su!"9;cal knife usin9
oa reeking nation to prevent tearin9.

b. Placa the f\ltar or wedge. dust side UP. on the slide. Static electricitoy will ugalloy
k_ the "Her an the slide until it is cleared. .

c. Hold the gl~ss slide s~rtin9 the fi lter ~roximately I to 2 all frem the glass tube
port where the acetone v~r is es~ing fraa the neated flask. The acetone va~r

sirNI should causa a c:cnciensation ~t on the glass slide ca. 2 to 3 all in diamter.
llIl:Ne the glass slide gently ;n the vapor stream. The fi 1tar shculd clear in 2 to 5
sec. If the in tar curls, distorts or is othenlise rend8re<1 unusable, the v~ stream
is probably not streng enough. Periodically wipe the outlet port with tissue to pl"e'lent
Hquid acetelne drippin9 onto the filter.
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F!B~S

d. Using the hypodenft;c syringe with a 22-gauge needle, place 1 to 2 d~s of triacetin on
the filter. Gently lower a clean 25~ square cover slip down onto the filter at a
slight angle to reduce the possibility of fonn;ng bubbles. If too many bubbles fonn or"
the amount of triacetin is insufficient, the cover slip may become detached within a f~

hcuM •
•• Glue the edges of the cover sllp to the glass slide using a lacquer or nail polish (91.

NOTE: If clHring is slow. the sl'de p~aration may be heated on a ho~late (surface
tlalperature SO °C) for 15 min to hasten clearing. COUnting may proceed
'mm.d1atal~ after clearing and mounting are ccmpleted.

CAlIBRATIat NtO QJALlTY CCNTRO\.:
11. calibration of the walton-8eclcett graticule. The diameter, de (nm), of the circular

counting area and the disc diameter must be specifled when ordering the graticule.
a. Insert any available graticule lnto the eyepiece and focus so that the graticule 11nes

a" st\Irp and clear.
b. Set the _~riate lnterp\Jl)illary distance and, if appllcable, reset the binocular head

adjustmRnt so that the magnification remains ocnstant.
c. Install the 40 to 4SX phase objective. •
d. Placa a stage micralltt8r on the tDic~CC4)e object stage and' focus the micros~ on the

graduated lines•
•• _SUN the magnified grid length. Lo ()JIll), using the stage lIIicraneter.
f. ~. the graticule frail the mic~cope and measure its actual grid length, La (nm).

This can best be ac~llshed b~ using a stage fitted with vernlers.
g. calculate the circle diameter. d.c (nm), for the walton-8edcett graticule:

,L La
~ • 1; x O.

!xarcle: If 1.0 • 108 \.11II, La • 2.93 lIIII and 0 :I 100 lilli, then de :I 2.71 trill.

h. 0Wtck the fi.ld diameter. D(ac~table range 100 \ARI ~ 2 loIftI) ""ith a stage micTalltter
upon receipt of the graticule frail the manufacturer. oetermine field area (nm2).

12. Microscope adjustlNtnts. FollON the manufacturer'~ instructions and also the following:
a. Adjust the Hght scurce for even llhlllination across the f,.1d of '11ew at the conclenser

il"'is.
NOTE: KOhlel'" i 11 uni nation ls preferred, .re avai lable.

b. Focus on the particulate material to be uaained.
c.,~. sure that the field ir;s i~ in focus, centered on the ~le and open only enough

to fully llluainau the field of view.
d. Use the t.les~ ocular ~lied by the manufacturer to ensure that the phase r;n~

(iAnUlar dia~ragm and phase-shifting elements) are concentric.
13. Check the phase-shift detection ll/Dit of the microscope perlodi cal ''1.

~. RIIIINe the HSElNPl phasa-c:ontrast" test ~l1de frail its shlpping ocntainer and center it
under the phase objective.

b. Bring the blocks of grooved l;~ into focus.
NOTE: The ~1ide" c:cnsists of seven sets of grooves (ca. 20 grooves to each block) ln

descending order of visibility frail sats 1 to 7. The re<lUirenents fol'" asbestos
caunting are that the m;c:ros~ ~tics I1I.Ist 1"8S01ve the gl"CClved llnes in set 3
CI:IIlPl.t.l~, although they may ~r saner.mat faint, and that the grcovec1 lines in
sats 6 and 1 l'IIJst be lnvisible. Sets 4 and S ~t be at least partially visible
but may vary sl1ghtly ln visibill~ bea.en micros~. A /Dic1""Qs~ ~ich fails
to Net these requirenents has either too 10lll or.too high a resolution to be used
for asbntos counti ng •

2115184



/IIEnlOO: 7400

c. If the image quality deteriorates. clean the mic~scepe optics and if the problem
pe~ists, consult the microsc~ manufacturer.

14. Quality control of fiber counts.
i. Prtpare and count field blanks along with the field samples. Report the counts on each

blw. Cilculata the mean of the fleld blank counts and subtract this value froan each
~le c:cunt before ~in9 the rnults. .
NOTE 1: The identity of the olank fllters should be unknown to the counter until all

counts have Dean campleted. .
NOTE 2: If a fleld blank yields flber counts greater than 7 fiber1l100 fields, report

1)OSsible contamination of the ~les.

b. PerlOnD blind reccunts by the sanw counter on 10\ of filters ccunted (slides relabeled
by a ptMOn other than the c:cunter).

15. Use the follQlt;ng test to determine whether a pair of counts on the same filter should be
rejected because of possible bias. This statistic estimates the counting ~tability at
the 95\ c:onfhJ!.nca level. _Discard the ~le if the differe"ce betlilleen the t~ ccunts
exceeds 2.77 (F)sr' where F • average of the two fiber counts ana s~ ~ relative
standard deviation, which shculd be derived by each laboratory cased on historical in-house
data.
NOTE: If a PAir of ccunts is rejected as a result of this test, I"'eCOUnt the renaining

~les in the sat and test the n... ccunts against the first ccunts. Discard all
, rejected paired ccunts.

16. Enroll each net ccunter in a training eoune which ~res perionnance of counters on a
variety of ~les using this procedure.
NOTE: To ensure good reproclucibility. all laboratories engaged in asbestos counting should

participate in an a~tas profi.ciency testing prograa such ,as the NIOSH Proficiency
Analytical Testing (PAT) Program and routinely participate 'tIIith other asi)estos fiber
counting laboratories in the exchange of field ~les to ccmpare performance of
=un~rs.

IEASURalEHT: .
17. Place the slide on the mechanical stage of the calibrated m;cl"OSCJ:lC)e 'til; th the center of the

f\ 1tel" una.r the objective lens. Focus the m;crosc:epe on the plane of the fi Iter.
18. Regularly ehedc' phase-ring aligrrnent and lCohler illunination (.7].
19. Select one of the fol1O't11ing sets of ccunting rules:

NOTE: TM bIa sats of rules have been dllnanstrated to produce equivalent mean counts on a
v..~i.ty of asbestos ~le t~ (5] and nust be strictly follQl1ed in order to obtain
vaHd reults. No hybridizing of the tw sets of rules 1S penni tted. The
calibration of the microsc:epe ...ith the HSElHPl test slide determines the minillllD
detaetable f'ber diameter (ca. 0.25 ~).

a. A Rules (sane as P&CM 239 rules (1,3,4]).
NOTE: The A Rules are required for l1IX'Iitoring asaestos for ~1iance purposes under

OSHA or NIOSH standards.
I. eaunt only fiben longer than S}JI1I. I'leasure the length of curved fibeM along the

QJne.
2. CQunt only fiben 'tIIith a length-tQ-I,jidth ratio equal to or greater than 3:1.
3. For "beM which cross the boundar"'J of the gratic:ule field, de the follQ11ing:

a. COUnt any "ber longer than 5 }JI1I 'tIIhich lies entirely 'tIIithin the gnticule area.
b. CQunt as 1/2 fiber any flber 'tIIith only one end lying 'tIIithin the graticule area~

c. Do not count any fiber 'tIIhich crosses the graticul. boundary more than once.
d. Reject and do not eount all other f'ibeM.
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FlBERS I'lETHJO: 7dOO

4. COUnt bundle~ of fibe~ as one fiber unless individual fibers can be identified by
oDsarv; ng both ends of a {iber .

S. COUnt enough graticule fields to yield 100 fibers. COunt a minimum of 20 fields.
S~ at 100 f'elds J"e9ardless of fiber count.

b. a.Rules
NOTE: T'he a Rules are preferred anal~t i cally because of thei r demonstrated aD; 11 ty to

iq)rav8 the r~l"Oducibi1i t"j of {iber counts (5]..
1. CCunt only !!!!tt of f'ber'S. Each fiber ITIJst be longer than 5 pm and less than

3 \III ertam8ter.
2. COUnt only ends-of fiber'S with a length-~idth ratio equal to or greater than 5:1.
3. COUnt each fiber end ..hich falls within the graticule area as one end. provided that

the fiber InHts rules b.l and b.2.
4. COUnt visibl"j free' ends which meet rules b.l and b.2 ..hen the fiber appears to be

attached to another particle. regardless of the size of the other particle.
5. COUnt the free ends of fibe" emanating frau large cl~s and bundles up to a muinun

of 10 ends (5 fibers). provided that each s891*'t meets rules b.l and b.2.
6. COUnt tnClUgh graticule nelds to :field 200 ends. COUnt a minirn.m of 20 fields. Stop

at 100 "elels. regardless of the fiber c:cunt.
7. Divi" the total end ccunt by 2 to :fi81d fiber c:cunt.

NOTE: ~It t f1 bers w;] 1 norma)l y be ccunted as more than t-..o ends if the {ree ends
IIIMt the l"\Iles b.l. and b.2.

20. Start· counting from one end of the filter and progress along a radial line to the other
end. shift either up or down on the fnter and centinue in the reverse direction (10].
select f'elds randanly by lCXllcing a~y fran the eyepieca briefly while advancing the
~ical stage. 'JI\en an agglarwrate ccvers ca. 1/6 or more of the field of vief. reject
the f'eld and select another. 00 not report rejected fields in the nUJi:)er of total f1elds
~n~. . .
NOTE: 'IlI\en ccunting a field. continuously scan a range of focal plan~ by moving the fine

'OCUS Imclb to detect very fine fibers 'tIIIhich have beccme eft'i)edcIeQ in the fn t.r. The
saall-d;ameter fibers ..i 11 be very faint but are an i~rt.ant ccntribution to the
tauI ccunt. .

CAI.QJlATlONS :
21. calculate and report fiber densit"j on the fllter. E (fitlersJnm~). by dividing the total

fiber count. F. minus the mean field blank ccunt. B. by the nuft:)er of fields. n. and the
field area. Af (0.00785 rrm~ for a properly calibrated walton-aecxett graticule):

E • W' fiberslnm
2

•

22. calculate the ccnc:antration. C (fiberslmt.). of nbe" in the air vol ..... ~led. V (L).
usinCJ the effective collection area of the filter. Ac: (385 /IIII~ for a 2S-ma filter):

c • (EHAd.
V·10~

NOTE: Periodically chedc and adjust the value of Ac. if necessary.

EVAI.UAT'ION OF PE1lIJO:
This method is a revision of NIOSH Method P&CM 239 [1.3.4]. A sumary of the revisions is as
follows:
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A. Sarollng
The Ching- from a 37-mm to a 2S-mm filter size was incorporated t~ improve sensitivity ana
redUC8 problems associated ~ith non-unifoMm fiber loading repartee on the 37-mm fi'te~

(10]. The change in fl~ rates allows for 2 m3 full-shift samples to be taken, providing
that the filter is not overloaded ~ith non-fibrous particulates. The collection efficienc~

of the ~l_r is not affeet8d by chang_s in flow rate in the range 0.5 to 'i6 Llmin (8].
B. ~1. ~raticn Technique

The ICltonI vapor-triacetin preparation technique has been inccrporated in the method as a
'uter, IDDr"e pennanent mounting teenn;que than the dimethyl phthalateldiethy1 oxalate methOd
of P&CM 239 [1.3,4,11].

C. Jfl8Asurement '.
1: The. inclusion of the \lIalton-aecxett graticule 1n the method was made to standardize the

".ld Am observed thrcugh the eyepiece (6,11].
~. The introduction of the HS£lHPl test slide was made to standardhe microsccpe ~tics for

sensitivity to fiber diameter [7 111].
'3. A recant international collaborative study involved 16 1aborateriQS u.slng p~ared slides

(rem the asbestos, cenent, mHling, mining, textile, and friction material industries
(5]. The relative levels of ccunt by different counting ~les were:

Nuraer of Aspect· Ratio'>-3:1- Aspect Ratio> 5:1
S.l. Type 5anples & Mr:Id. CRS'* ~ P'tod. 0tS'*

"ining 10 100 127 74 92
"i1Hng 10 100 112 84 95
Asbestos Csn8nt 14 100 146 90 137
Taxtil. Chrysatile 10 100 109 89 99
Friction Material 10 100 130 87 116
Othe" (Insulation. ~ite) 6 100 127 92 , 118

-TOTAL: 60 lEAH: m m. §§. J..!2

~rithm8tie means of caunts made by diff@rent laboratories r@lative to the ALA counts.

The madH'ed ~ (NIOSH B) Rules were found to be ~... precise than the AlA (NIOSH A)'*
RulH. The ranges of relative standard deviations (sr) which varied ~ith ~le type
ind 1aborater')' were:

AlA (HIOSH A Ru1es) 1r

Modi"ed CAS (NIOSH B Rules)

Intra1aboratory

0.12 to 0.40
0.11 to 0.29

Inter1 aboratoa

0.27 to 0.85
0.20 to 0.35

Overall

0.46
0.25

1lUnder AlA rules. only fibe" having a diameter less than 3 \oIlII are counted and
fibe" attached to particles larger than 3 \.llII are not counted. NIOSH A Rules
are oth.,..,~sa simi 1ar to the AIA ~1es.

TN, B Rules have also been favorably received by analysts as ,~ ani)iguous and si~ler

to use; these rules also VICWed the least bias relative to AlA rules 1n the
collaborative study. AA independent NIOSH labOrator')' study using amosite f;ber'S
~ a relative standard deviation, includ'ing ~;thin- and bebleen-~le
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variability. of 0.157 for the 8 Rules (12]. Adding an estimated sampling pump error, sr'
of 0.05 (13] to the within-~le variability in this study results in an estimate of
overall precision, sr' of 0.102 for the 8 Rules.

4. Because of past inaccuracies associated with low fiber counts, the minirn.m loading has
been ;ncreased to 100 fiberslll'ln2 filter area (80 fibers total count)·. Thh level :fieids
u overall' s.r • 0.13, as indicated in F\gure 3 (re.,i~) of P&cM 239 (3,4] wn;ch
QOIr.~1ds to a IIINSUren8ftt s,.. 0.12 after M!IIIDVal of p~ el'TOr (13]. SilDi·larly, at
the -.xi_ ccunt of 100 fibers, overall s,. • 0.115 and measunment $;' • 0.10 are
abtlined.

D. Evaluation of. the IIIIthCld usin«J the A and 8 ccunting rules will proceed on a c:cntinuing basis
t.hn:luc3ft the PiIClSH Proficiency Analytical Testing (PAT) Program. 1lle net PAT I""eCXlrting form
allQlS for reporting of results by either set of rules as of JanuarJ, 19M.
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