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NIOSE COMMENTS ON EPA PROPOSED RULE:

ASBESTOS ABATEMENT PROJECTS

Subpart G = Asbestos Abatement Project

763.121 Regulatory Requirements

(a)

(1

(2)

Definitions

"Asbestos” means ""the asbestiform varieties of chrysolite
(serpentine); crocidolite [riebecite]; amosite
(cummingtonite=grunerite]; tremolite; anthophylite; and

actinolite.”

This definition requires minor modification to make it
more mineralogically correct. Therefore, we propose the
following: Asbestos is defined to be chrysotile,
crocidolite, and fibrous cummingtonite-grumerite

including amosite, fibrous tremolite, fibrous actinolite,

and fibrous anthophylite.

"Agbestos fibers"

In this sectioun, asbestcs fibers are defined as "asbestos

fibers larger tham 5 wlcrometers.”



The definiticun is incomplete and should tead: Asbestos fibers are
those fibers that ate > 5 um in length and have a length to diamecer

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

Because there is wide variation and little or no comparability between
éibcr numbar counts obtained using different methods, EPA should
specify which single method {3 to be used for compliance., In those
situations where fider identificatiocn i3 not necessary, NIOSH
recomaends the use of phase contrast light microscopy as specified in

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

In 763.121(4)(2), EPA stactes:

"Whers a respirator is permitted by paragraph (d)}(l) of this
section, it shall be selectad frfom among those approved by
the Bureau of Minas, Department of the Iatarior, or the

National Ianstitute for Occupational Safety and Health. . . ."

This should read:
¢« « « 38lectad from among those approved by the Naticmal
Institute for Occupational Safety and Health or the Mine

Safety and Health Administration.

The EPA should note carefully the current NIOSH position on the



selection of respirators for use against asbestos. This position is
stated oo pages ll and 12 of the enclosed NIOSH testimony and is

Tepeated hers:

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

concerna 13 as follows:

Use of single-use or dust and mist respirators for protection

against asbeatos

Under Title 30, Code of Federal Regulations, Part II (30 CFR 1l1),
NIOSH is required to test and certify respirators within the
categories specified therein when such devices are submitted to
NIQOSH by applicancs. Currencly, 30 CFR 11, Subpart K defines a
oumber of dust, fume, and mist respirators which may be used for’
protection against certain hazardous particulate atmospheres.
Anoung the respirators defined ia Subpart K are single-use dust
raspirators designed as respiratory protection againsat
puneumoconiosis-producing and fibrosis-producing dusts, or dusts
and mists. The Subpart goes on to list asbestos as one of the
dusts against vhich the single-use dust respirator is designed to
protect [Subpart K, sec. 11.130(h)]. Though at the time of the
promulgation of Subpart K, it may have been assumed appropriate
to list asbestos as a fibrosis-producing particulate against

which the single-use disposable respirator could be reasonably

3



expected to provide adequate protection, NIOSH is no longer
confident that such an agsumption is reasonable because asbestos
is also a potent carcinogen. The Current requirements of

30 C!k 11 for approval of a single-use dust respirator or dust
and mist respirator do not include any tests with a fibrous
challenge., NIOSH is8 currently in the process of undertaking a
comprehensive revision of 30 CFR 1l and intends to address the
issue of appropriate respiratory protection for use against
asbestos and to require that any respirator for which such
approval 13 socught to proven to provide effective protection
against asbestos. NIOSH may change the regulations included in
30 CFR 1l only in accordance with procedures sat forth in the
Administrative Procedures Act. In the interim, WNIOSH will
continue to approve single-use and replaceable dust/mist
respirators for use against asbestos when such approvals are
applied for only because of the legal requirement im the current
approval regulations. However, NIOSH doea not recommend the use
of such respirators where exposurss to asbestos may occur on the

basis that such i3 not a prudeat 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:
Contains Asbestos Fibers
Avoid Creating Dust

Breathing Asbestos Dust May Cause

Seriocus Bodily Harm

While we reallze that this language 1s, in part, dictated by
29 CFR 1910.145, NIOSH 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 763.121(3)(3) amnual examinations, EPA i3 requiring annual chest
roentgenograma. NIOSH recommends against this practice because we do
not believe that the diagnoastic value of amaual éhest TOoentgenograms
outweigh the risk actendant to the x-ray exposure. NIOSH

recommendations for medical surveillance are contained in the enclosed

NIOSH teatimony.
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b
Finally, in 763.121(3)(6), EPA requires that employee medical records
be maintained for 20 years. So that such records cam provide the
greatest benefit for future epidemiology studies, NIOSE recommends
that such records be maintained for 30 yéars after termination of

exployment. NIOSH further recommends that records obtained from

exposure monitoring be maintained for a similar period.



FORMULA: various

M.M.: varicus

FIBERS
METHCO: 7400
ISSUED: 2/18/84

OSHA: 0.5 asbestos fibars (> 5 um long)/mi

NIOSH: O.) asbestos f/mL [1]; 3 giass fibers (>10 um x Q S wm)/mL (2]

PROPERTIES: sslid,
fibrous

ACGIH: 0.2 crocicolita; 0.5 amosite; 2 chrysotile and other asbestos, f/mL

SYNONYMS: asbestos (actinolite (CAS #77536-56-4], grunerite (amosite) [CAS #12172-73-5],
anthophyllite [CAS #77526-§7-5], chrysotile [CAS #12001-29-5], crecicolite

(CAS #12001-28-4], tremoiite (CAS #77538-68-51);

fibrous glass.

SAMPLING

MEASUREMENT

SAMPLER: FILTER
(0.8=1.2 um celluloss ester
memorane, 2S-wm'diameter)

FLOJ RATE*: > 0.5 L/min
VOL-MIN*: 400 L @ 0.1 fiber/mL

~MAXY: 1920 L @ 0.1 fibaer/mL
*Adjust for 100 to 1300 fibers/mm? (step 4)
SHIPMENT: routine
SAMPLE STABILITY: indafinite

BLANKS: 10T of samples {minimum 2) [3]

ACCURACY

RANGE STUDIED: 20 to 100 fibers counted
BIAS: sae EVALUATICN OF METHGD

QVERALL PRECISION (s,): 0.11S to 0.13 (3]

(A Rules)

' .

'TEGHNICQUE: MICRQSCOPY, PHASE CONTRAST
]

| ANALYTE:
ISAMPLE PREPARATION: acetone/triacetin method

]

'COUNTING RULES: Set A (P&CAM 239 (3,4]) or Set 8
! (modified GRS (3])

'EQUIPMENT: 1. phase-contrast microscope

! 2. Walton-Beckett graticule (100 um
! fleld diameter): A Rules use

! G-22; 8 Rules usa Type G-24
]
]

fibers {manual count)

3. phase-shift test slide (HSE/NPL)

{CALIBRATION: phasa-shift detecticn limit about
! 3 degrees (7]

1

IRANGE: 100 to 1300 fibers/nm2 filter area [6]
. .

'ESTIMATED L00: 7 fibers/mm2 filter area

1

IPRECISION: 0.10 to 0.12 [3]

! * (A Rules)

]

|

APPLICABILITY:
air sawple).

The working range is 0.02 fiber/mL (1920-L air sample) to 1.25 fibars/m. (400-L
The mathod gives an index of airborne asbestos fibers but may be used

for other materials sych as fibrous glass by inserting suitable parammters into the counting

rles.

The method does not differentiate between asbestos and other fibers.
less than ca. 0.25 um diameter will not be detected by this meehed [7].

Asbestos fibers

INTERFERENCES: Any other airborne fiber may interfere since all particles meeting the counting

eriteria are counted. Chain-like particles may appear fibrous.

High levels of non-fibreus dust

particles may cbscure fibers in the field of view and raise the detection limit.
OTHER METHOOS: This method mtroduces changes for improved sensitivity and reproducibility ang

replaces P&CAM 239 (3 4].

/15784
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FIBERS METHOD: 7400
REAGENTS: EQUIPMENT:
1. Acatone.* 1. Sampler: f}e\g‘_“_“ tor, g 25 three—pmece cassette
*4e 2. Triacetin (glycerol triacetate), with S0-m extansion ?oul mth ceﬁuiose ester filter,
reagent grade. 0.8 to 1. Z’u-n pore size and backup pad.

See Spocia.l Precautions.

o
[ )
.

10.
n.

12.

13.
4.

NOTE: Analyze representative filters for fiber
background before use and discard the filter lot if
more than 5 fibers/100 fields are found.

Personal samling pum, > 0.5 L/min (see step 4 for
flow rate), with flexible connecting tubing.
Microscope, phase contrast, with green ar blue filter,
8 to 10X eyepieca, and 40 to 45X phase abjective (total
magnification ca. 400X); numerical aperture = 0.65 to
0.7S.

slides, glass, single-frosted, pre-cleaned, 25 x 15 mm.

. Cover slips, 25 x 25 mm, no. l-1/2, unless otharwise

spacified by microscope manufacturer.

. Xnife, 210 surgical steel, curved blade.

Twaezers.

Flask, Guth-type, insulated neck, 250 to SOO mL (with

single-holed rubber stopper and elbow-jointed glass

tubing, 16 to 2 am long).

Hotplate, spark-free, stirring type; heating mantle; or

infrared lamp and magnetic stirrer.

Syringe, hypodermic, with Z2-gauge needle.

Graticule, Walton-Beckett type with 100 um diameter

circular fleld at the specimen plane (area a 0.0078S

mad) (Type G-22 for A Rules; Type G-24 for 8 Rulas).

Available from Graticules Ltd., Morley Road, Tonbridge

TN9 RN, Kant, England (Telephone 011-44-732-359061).

NOTE: The graticule is custon-made for each microscope.
Specify disc diameter needed to fit exactly the
ocular of the microscope and the diammter (mm) of
the circular counting area (see step 11).

MSE/NPL phase cantrast test slide, Mark lI. Available

from PTR Optics Ltd., 145 Newton Street, Waltham, MA

02154 (Telephone (617) §%91-6000).

Telescope, ocular phase-ring centering.

Stage micrometer (0.071 mm divisions).

SPECIAL PRECAUTIONS: Acetone is an extremely flammabla 1iquid and precauticns must ba taken
not to ignite it. Heating of acetone must be done in a ventilated laboratory fume hood using a

flamelass, spark-free heat source.

SAMPLING:

1. Calibrate each perscnal sampling pump with a representative samler in line (3].

2. Fastan the sampler to the worker's lapel as close as possible to the worker's mouth,
Remove the top cover from the end of the cowl extension (open face) and orient face down.
wrap the joint between the extender and monitor body with shrink tape to prevent air leaks.

2/15/84
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METHOD: 7400 FIBERS

3.

6.

Submit at least two field blanks (or 10% of the total samples, whichever is greater) for
each sat of sampies. Remove the caps from the field blank cassattes and store the caps and
cassettes in a clean area (bag or bax) during the sampiing period. Replace the caps in the
cassattes whan sampling is camieted.

. Sample at 0.5 L/min or greater (8]. 0o not exceed | mg total dust loading on the filter.

Adjust sampling flow rate, Q (L/min), and time to produce a fiber density, E

(fibers/mad), of 100 to 1300 fibers/mm? (3.85 » 10 to 5 » 107 fibers per

S-mm filter with effective collection area (A= 385 mm?)] for optimum counting

precision (see step 21). CGalculate the minimum sampiing time, tgin (min), at the acticn
level (one-half the current standard), L (fibars/mi), of the fibrous aerosol being sampled:

(e (B)
(Q (L1107

. Remove the field monitor at the end of sampling, replace the plastic top cover and smal)

end caps, and store the monitor.

ship the samples in a rigid container with surficient packing material to prevent jostling

or danage.

NOTE: 0o not use polystyrene foam in the shipping container because of electrostatic forces
which may causa fiber loss from the sampler filter.

SAMPLE PREPARATION:
NOTE: The object is to produce samples with a smoth (non—grainy) background in a medium with a

1.
8.

10.

refractive indax equal %o or less than 1.46. The method below collapses the filter for
easiar focusing and produces permanent mounts which are useful for quality centroil and
interiaboratory comparison. OQther mounting techniques meeting the above criteria may
also be used (e.g., the non-permanent field mounting technique used in PECAM 239 (1,3,4]).

Ensure that the glass slides and cover slips are free of dust and fibers.

Placa 40 to 60 mL of acetone into a Guth-type flask. Stooper the flask with a smg]e—hole

rubber stopper through which a glass tube extends 5 to 8 cm into the flask. The portien of

the glass tube which exits the top of the stopper (8 to 10 ¢n) is bent downward in an elbow
which makes an angle of 20 to 30® with the horizoantai.

Place the flask on a stirring hotplate or wrap in a heating mantla. Heat the acetone

gracually to its boiling temperature (ca. 58 °C).

CAUTION: The acetone vapor must ba generated in a ventilated fumm hood away from all cpen
flames and spark sources. Altarmate heating methods can be used, prov1ding no
open flame or sparks are present.

Mount either the whole sample filter or a wedge cut fran the sample filter on 3 clean glass

slide, _

a. Qut wedges of ca. 25% of the filtar area with a curved Blade steel surgical knife using

4 rocking motion to prevent tearing.

b. Placa the filtar or wedge, dust side up, on the slldn Static electricity will usually
keep the fllar on the slide until it is cleared,

c. Hold the glass slide supperting the filter approximately ] to 2 on fran the glass tube
port whare the acetone vapor is escaping from the heated flask. The acetcne vapor
stream should cause a condensation spat on the glass slide ca. 2 to 3 cn in diameter.
Move the glass slide gently in the vapor stream. The filtar should clear in 2 to §
sec. If the filter curle, distorts or is otherwise rendered unusable, the vapor stream
is probably not strong enough. Periodically wipe the outlet port with tissue to prevent
1iguid acetone dripping onto the filter,

&/15/84 7400-3




FIBERS METHOD: 740G

d. Using the hypodermic syringe with 3 22-gauge needle, place ) to 2 drops of triacetin on
the filter. Gently lower a clean 25-mm sguare cover slip down onto the filter at a
slight angle to reduce the possibility of forming bubbles. If too many bubbles form or
the amount of triacetin is msuffzcwnt the caver slip may becume detached within a few
hours.

e. Glue the edges of the cover slip to the glass slide using a lacquer or nail polish [9].
NOTE: If clearing is slow, the slide preparaticn may be heated on a hotplate (surface

tamparature S0 °C) for 1S min to hasten clearing. Counting may proceed
immediately after clearing and mounting are camieted.

CALIBRATION AND QUALITY CONTROL:
11, Calibration of the Wa)ton-B8eckett graticule. The diameter, d. (mm), of the circular

12.

13.

counting area and the disc diameter must be specified when ordering the graticule,

a. Insart any available graticule into the eyepiece and focus so that the graticuyle lines
are sharp and clear.

b. Set the approoriate interpupillary distance and, if apphcable. reset the binocular head
adjustmnt so that the magnification remains constant.

¢. Install the 40 to 45X phasa ocbjective. _

d. Place a stage micrometar on the microscopa cbject stage and focus the microscope on the
graduated lines.

e. Measure the magnified grid length, L, (wm), using the stage micrameter,

f. Ramove the graticule frum the microscope and measure its actual grid length, L, (mm).
This can best be accamlished by using a stage fitted with verniers.

g. Calcylate the circle diameter, d. (mm), for the Walton-Beckett graticule:

tc =t

Examla: If Ly = 108 um, Ly = 2.93 m» and 0 2 100 ymn, then de = 2.71 mm.

h. Check the field diameter, D(acceptable range 100 um + 2 wm) with a stage micromater

upon receipt of the graticule frum the manufacturer. Datermine field area () .

Microscope adjustments. Follow the manufacturer's instructions and also the following:
a. Adjust the light saurce for even illumination across the field of view at the condenser
iris.

NQTE: Xdhler illumination is preferred, where available.

b. Focus on the particulate material to be examined.

C. Make sure that the field iris is in focus, centered on the samle and open only encugh
ts fully illuminate the field of view.

d. Usa the telescope ocular supplied by the manufacturer to ensure that the phasa rings

{annular diaphragm and phase-shifting elements) are concentrice,

Check the phase-shift detection limit of thqe microscope periodically.

a. Remove the HSE/NPL phase—contrast test slide fraom its shipping container and center it
under the phase abjective.

b. Bring the blocks of grooved lines into focus.

NOTE: The slide consists of seven sets of grooves {ca. 20 grooves to each block) in
descanding arder of visibility from sets | ta 7. The requirements for asbestos
counting are that the microscope optics must resalve the grooved lines in set 3
campletely, although they may appear scmewhat faint, and that the grooved lines in
sats 6 and 7 must be invisible. Sets 4 and 5 must be at least partially visible
but may vary slightly in visibility between microscopes. A microscope which fails
to meet these requirements has either too low or toa high a resolution to be used
for asbestas counting,

2/15/84 1400-4




METHOO: 7400 FIBERS

c. If the image quality detericrates, clean the microscope optics and if the problem
parsists, consult the microscope manufacturer.

14. Quality control of fiber counts.

a. Prepare and count field blanks along with the field samples. Report the csunts on each
blank. Calculate the mean of the field blank counts and subtract this value frem each
sample count befare reporting the results. )

NOTE 1: The identity of the bilank filters should be unknown to the counter untﬂ all
counts have been curpleted.

NOTE 2: If a field blank yields fiber counts greater than 7 fibers/100 fieids, report
possible contamination of the samples.

b. Perferm blind recounts by the same counter ca 10% of filters counted (s)ides relabeled
by a person other than the counter).

15. Uss the following test o determine whether a pair of counts on the same filter should be
rejected because of possible bias. This statistic estimatas the counting repeatability at
the 951 confidenca level. _Discard the sample if the differeace between the two counts
axceeds 2.77 (F)s,, where F = average of the two fiber counts and s, = relative
standard daviation, which should be derived by each laboratary bdased on historical in-house
data.

NOTE: If a pair of counts is rejected as a result of this test, recount the remaining
samlies in the sat and test the new counts against the first counts. Discard all
rejected paired counts.

16. Enroll each new counter in a training course which compares performance of counters on a
variety of samples using this procedure.

NOTE: To ensure good reproducibility, all laboratories engaged in asbestos counting should
participata in an asbestos proficiency testing program such as the NIOSH Proficiency
Analytical Testing (PAT) Program and routinely participate with other asbestos fiber
counting laboratories in the exchange of field samples to curpare performance of
counters.

MEASUREMENT :

17. Place the slide on the mechanical stage of the calibrated microscope with the center of the
filtar ynder the objective lens. Focus the microscope on the plane of the filter,

18. Reqularly check phase-ring alignment and Xshler illumination [7].

19. Select one of the foilowing sets of counting rules:

NOTE: The two sats of rules have been demanstrated to produce equivalent mean counts on a
variety of asbestos sanmple types (5] and must be strictly followed in order ts obtain
valid results. No hybridizing of the two sets of rules is permittad. The
calibration of the microscope with the HSE/NPL test slide determines the minimm
detsctable fiber diameter (ca. 0.25 um).

a. A Rules (same as PSCAM 239 rules [1,3,4]).

NOTE: The A Rules are required for rrmnormg asbestos for compliance purposes under

OSHA or NIOSH standards.

1. Count only fibers longer than 5 um. Measure the length of curved fibers aleng the

curve.
" 2. Count only fibers with a length-to-width ratio equal to or greater than 3:1.

3. For fibers which cruss the boundary of the graticule field, do the following:
a. Count any fiber longer than 5 um which lies entirely within the graticule area.
b. Count as 1/2 fiber any fiber with only one end lying within the graticule area.
c. Do not count any fiber which crosses the graticule boundary more than once.
d. Reject and do not count all other fibers.

2/15/84 ' , 7400-5



FIBERS METHOD: 1400

4. Count bundles of fibers as one fiber unless individual fibers can be identified by
cbsarving both ends of a fiber,

S. Count enocugh graticule fields to yield 100 fibers. Count a minimum of 20 fields.

" Stop at 100 fields regardless of fiber count.
b. 8 Rules
NOTE: The B Rules are preferrsd analytically because of their demonstrated ability to
improve the reproducibility of fiber counts [S].

1. Count only ends of fibers. Each fiber must be longer than 5 um and less than
3 ym diameter.

2. Count only ends of fibers with a length-to-width ratio equal to or greater than 5:1.

3. Count each fiber end which falls within the graticule area as one end, provided that
the fiber meets rules b.] and b.2.

4. Count visibly free ends which meet rules b.1 and b.2 when the fiber appears to be
attached to another particle, regardless of the size of tha other particle.

S. Count the free ends of fibers emanating frem large clumps and bundles up to a maximum
of 10 ends (5 fibers), provided that each segnent meets rules b.1 and b.2.

6. Count encugh graticule fields to yield 200 ends. Count a minimum of 20 fields. Stop
at 100 fields, regardless of the fiber count.

1. Divide the total end count by 2 to yield fiber count.
NOTE: Split fibers will normally be counted as more than two ends if the free ends

mset the rules b.l1, and b.2.

20. Start- counting from one end of the filter and progress along a radial line to the cther
end, shift either up or down on the filter and continue in the reversa direction {10].
Select fields randamly by locking away from the eyepiece briefly while advancing the
mechanical stage. Wwhen an aggiamerate covers ca. 1/6 or more of the field of view, reject
the fleld and salect anather. 0o not report rejected fields in the number of total fields
counted. Ct
NOTE: When counting a field, continuously scan a range of focal planes by maving the fine

focus knob to detect very fine fibers which have become embedded in the filter. The
small-diameter fibers will be very faint but are an important contribution to the
tatal count. '

CALCLILATIONS:

21. Galculate and report fiber density on the filter, E (fibers/mm3), by dividing the total
fiber count, F, minus the mean field blank count, 8, Dy the number of fields, n, and the
fieid area, A¢ (0.00785 M2 for a properly calibrated Walton-8eckett graticule):

£Es :-8 » fibers/mm2.

2. Calculate the concentration, C (fibers/ml), of fibers in the air volume sampled, V (L),
using the effective collecticn area of the filter, A. (385 mm3 for a 25-mm filter):

e B
v-109

NQTE: Pericdically check and adjust the value of Ag, if necessary.

EVALUATION GF METHOOD:

This method is a revision of NIOSH Method P&CAM 239 (1,3,4]. A summary of the revisions is as
follows:

2/15/84 7400-6



METHOO: 7400 FIBERS

A. Sampiing
The change fram a 37-mm to a 25-mm filter size was incorporated ta improve sensitivity and
recuce preslems associated with non-uniform fiber 1oading reported on the 37-m filters
(10]. The change in flow rates allows for 2 m3 full-shift samples to be taken, previding
that the filter is not overicaded with non-fibrous particulates. The c¢ollection efficiency
of the sampler is not affectad by changes in flow rate in the range 0.5 to 16 L/min (8].
8. Samie Preparation Technique .
The acstone vapor-triacetin preparation technique has been incorporated in the method as a
fastar, more permanent mounting technique than the dimethyl phthalatesdiethyl oxalate method
of P&CAM 239 ([1,3,4,11].
€. Measurement-
1. The.inclusion of the Walton-Backett graticule in the method was made to standardize the
fleld area cbserved through the eyepiece (6,11].
2. The introducticn of the HSE/NPL test slide was made to standardize microscope optics for
sansitivity to fiber diameter (7,111,
3. A recant intarnationa)l collaborative study invelved 16 laboratories using prepared slides
from the asbestos, cement, milling, mining, textile, and friction material industries
(8]. The relative levels of count by different counting rules were:

Nurber of  Aspect Ratio ->-3:1-  Aspect Ratio > S:)

Sample Type Sampies AIA Mod. CRS*  AIA Mod. CRS*

Mning 10 100 127 74 2
milling 10 100 112 84 95
Asbestos Cement - 14 100 148 0 137
Textile Chrysotile 10 100 109 89 . )
Friction Material 10 100 130 87 116
Others (Insulation, Amsite) 6 100 127 92 .18

TOTAL: 60 MEAN: E E BE -1_1_2

TArithmetic means of counts made by different laboratories relative to the AIA ¢ounts.

The modified CRS (NIUSH B) Rules were found to be more precise than the AIA (NIQGSH A)*
Rules. Tha ranges of relative standard deviations (s,) which varied with samle type
and laboratory were:

Sy

Intralaboratory Inter)aboratory Qveral!
AIA (NIOSH A Rules)* 0.12 to 0.40 0.27 to 0.8S 0.46
Modified CRS (NIOSH B Rules) 0.11 to 0.29 0.20 0 0.3% 0.25

*Under AIA rules, only fibers having a diameter less than 3 um are counted and

fibers attached to particles larger than 3 um are not counted. NIOSH A Rules
are ctherwise similar to the AIA rules.

The 8 Rules have alsc Been favorably received by analysts as less ambiguous and simpler
to use; these rules also showed the least bias relative to AIA rules in the
collaborative study. An independent NIOSH laboratory study using amosite fibers
reported a relative standard deviation, including withine and between-sample
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variability, of 0.157 for the 8 Rules [12]. Adding an estimated sampling pum errer, s,
of 0.05 (13] to the within-sample variability in this study results in an estimate of
overall precision, s,, of 0.102 for the B Rules.

. Becausa of past inaccuracies associated with low fiber counts, the minimum lcading has

been increased to 100 fibers/mm® filter area (80 fibers total csunt). This level yieids
an overall s. = 0.13, as indicated in Figure 3 (revisad) of P&CAM 239 (3,4) which
corresponds to 2 measurement s, = 0.12 after removal of pump error {13]). Similarly, at

the maximm coynt of 100 fibers, cverall sp. = 0.115 and measurement s. = 0.1Q are
abtained.

D. Evaluation of the method using the A and B counting rules will proceed on a continuing basis
through the NIOSH Proficiency Analytical Testing (PAT) Program. The new PAT reperting form
allows for reporting of results by either set of rules as of January, 1984.
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NIOSH/OPSE; based on the revised Method PECAM 229 (1,3,4].
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