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(4) Training records. The employer
shal maintain «i} employee traiming
recards for one 1 yeer beyond the laat
dute of employment by that employer.

(5) Avaitabitity. (i) The employer,
upon written request, shall make «ll
records required to be maintained by
this section available to the-Assintant
Secfetary and the Director for .
examination and copying.

(i) The employer. upon request, shall
make any exposure records required by
paragraphs (f) and {n)] of this section
available for examination and copying
to affected employees, former
emplayees. designated repmematives.
and the Assistant Secretary. in
accardance with 29 CFR 1mo.zl:(a}-(e)
and (g}-{i}.

{iii) The employer, upon request, shall
make employee medical records
required by paragraphs (m) and {n) of
this section available for examination
and copying to the subject employee.
anyene having the specific written
consent of the nubm:t emplayes, and the
Assistant Segretary, in mdance with
29 CFR 1910.20.

(6} Transfer of reaa:ds. {i} The.
employer shall comply withthe  *
requirements conceming transfer of
recards set forth in 29 CFR 1910.20 (h}.

(ii) Whenever the employer ceazes to
do business and there is no successor
employer to receive and retain the
recards for the prescribed period, the
employer shall natify the Disector at
least 90 days prior to disposal and, upon
request, transmit them ta the Director.

{o} Dates—{1) Effective date. This
section shall become effective {insesrt
date 30 days from publication in the
Federal Register]. The requiremments of
the asbesias atandard issued in june
1872 (37 ER 11318), a5 amended. and
pnblished in 29 CFR 1510.1001 (1835[
remain in effect until mplxance is
achieved with the parallel praovisions of
this standard,

“{2) Start-up dates. (i) The
requiremeants of paragrapha {c) through
(n} of this section, including the
engineering controls lpeuﬁed in
prragraph (g](1) of this section, shall be
complied with by [insert date 210 days
from publication in the Federal
Register}.

(p) Appeitdices. (1} Appendxcu A.C
D. and E to this section are incorparated
as part of this secticn and the contents
of these appendices are mandatory.

(2} Appendices B, F. G, H. and I lo this
suction are informausondi ang ure not
intended to create any sdditional
obligatione not otherwise imposed Jr to
detract from any existing obligationa.

Appendix A 1o §3028.58-—~0SHA Refocamce
Matbod—Mandaiocy -

This mandatory appendix specifies the
procedure foc analyxing sirsampies for
ashestos. remolile. anthopbyllite, and
actinotits and specifies quatity control
pracedures that must be implernented by
laborstories perfarming the analysis, The -
sampling and analytical methods described
below represent the alements of the available
manitoring methods (such as the NIOSH 7400
method} which OSHA considers to be
esszential o achieve adequate employee
exposure manitoting while allowing
employers to use methods that are already
established wilkin their arganizations. All
employess who are teqmred 1o conduct air
monitonng under parugraph (f) of the
standard ate sequited (o utilize analytical
luboratoties that use this proceduse, or an
equivalent methad, far callecting aad
analyzing samples.
Sompling and Analytical Pracedure

1. The sampling medium for uft samples: -
shall be mixed cellulase ester filter
membranes. These shail be desiguated by !he
manufacturer us auituble for sslsestos.
tremalite, aathaphyilite, aad actinalite .
countiog. Sex below for tejection of blanks.

2, The preferred collection device shail be
the 25-mm dismeter cassetle with an open-
faced 50-ram extenston cowl. The 37-mm.

.cassette may be used if necessary but only if

written justification far the need to use the

-37-mm {ilter cassette accompanies the sample

reaults ia the employee’s expoaure manitoring
cecard,

3. An air flow rate between 0.5 liter/min
and 2.5 liters/min shall be selectad for the
25/mm cassette, if the 37-mm cassette is
used, a0 arr {low tate between 1 liter/min
and 2.5 liters/min shall be selected:

4. Where possible, s sufficient air volume
for each sir sample shall be collected to yield
between 100 and 1,300 fibers per square
millimeter on the membrase filter. If & Kiter
dackens in appesrance or if loose dust is seen
on the filter, 8 second sumple shall be
t

5, Ship the samples in a rigid container
with sufficient packing material to prevent
dislodgiug the collected fibers. Packing

.material that has & high electrostatic charge

on ita surface (e expanded polystyrene}
canngl be ued because such material can
cause loss of fibers to the sides of the
cussette.

6. Calibrate each personal lwplmx pwnp
befare and after use with a representutive
filter cussette installed between the pump
und the culibrution devices.

7. Personul samples shall he taken in the
“breathing zone" of the emplayee lie.
sttached to or near the collar or lapel near
the worker's face).

8. Fiber caunts shall be made by positive
phuse contrust using & microscope with an 8
10 10 X eyepiece snd a 40 to 45 X abjective
for a tatal magnification af approximutely 400
¥ and a numenecal anesties of 0 ac 1o n e,
The microscape + shall «lsa be Em:d wuh s
green or blue filter,

8. The microscope shall be fitted with &
Waltan-Beckett eyepiece gruticule calibrated

for a fleld diameter of 100 micrometers (+/
-2 micrameters).

10. The phase-shift detection limdt of the
mictoscops shall be abaut 3 degrees |
pieasured using the HSE phasa shift test alide
as autlined below.

. Placa the teat slide on the microscope
stage and center it under the phase objective.
hb Bring the blacks of grooved lines into

* Nots~Tha slids consists of saven sats of
grooved lines {ca. 20 grooves to each block)
in desceading arder of visibility from seis 1 to
7, sevex being the least visible. The
trequirements.for asbestas, tremalite,
anthophyllite, and actinolite caunting are that
the microscape optics must resolve the
groooved linee in set 3 completely, althaugh
they mey appesr samewhat faint, and that
the groaved linex in sets 6 and ? mast be
invisible, Sots 4 and S muet be at least
pactally visible bat toay vary slightly in
visibility between micrascopes. A microscope
that fails tg mect thess requitements has
either tag low or toa high a resolutian to be
used for ssbestos, remalite, anthophyllita,

and actinalite counting.
c.If the image deteriarates., clean and”
djust the mi pe optics. If the problem

peraists, cosult the micrascope manufacturer.

11. Each set of samples takea will lnclude
10 percent blanks or & minimam of 2 hlanks.
The blank results shall be averaged and
subtracted fram the snalyticsl results before
teporting. Any ssmples represeated by s
blank having a fiber count in excesa of 7
fibers/100 fields aball be rejected.

12. The samples shall be mounted by tha
acetone/triaceitn methad or 8 methad with
an equivalent index of refractian and similar
clarity.

13. Observe tbe following counting rules.

a. Count only fibers equal to or longer than
§ micromelers. Mesaure the leagth of curved
fibers along the cwrve.

b. Count.all pariicles as ashestos, tremolite.
anthophyllite. and actinolite that have a
length-o-width catio (aspect nuol of 31 0r
greater.

¢. Fibers lying enticely within the boundary
of the Walton-Beckett graticule field shali
receive a caunt of 1, Fibers crossing the
baundary once, having one end within the
circle, shall receive the count of one hall ().
Da not count any fiber that crosses the
graticule boundary mare than once. Reject
and do nat caunt any other fibers even
though they may be visible cutside the
graticule area,

d. Count bundles of fihers as ane fiber
unless individual fibers can be identified by
ubserving both ends of &n individual fiber.

e. Count encngh graticula fields to yieid 100
fibers. Count a munimum of 20 fielda; stap
counting &t 300 fielda cegmﬂeu crf fiber
count.

14. Blind recaunts shall be aundudcd at the
rute of 10 percent, .

Quality Control Procodures

------ -.:'.u.uu.u] P e Zas -d:ov(‘w-:
4nd/or each company with more than ona
microscopist counung slidea shull establish a
staustically designed qualily assurance
grogrant involving blind recounta and
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compaciscus b @i pists:t
monitar the varisbility of countiag by each
microscopat and helween microscapiats. In a
company with mare thsn one laboratory, the
program shail include il laboratosies, and
shall alsa avafuste the laboratory-to-
laboratory variability.

determination shall koplemant an: -
interlaboratary quulity sssuranca program
that as a minimum includes participatian of
at jeast twa other independent labaratocies.
Each laboratory shull participate in round
robin testing at lesst ance every & months
with at icast all the other laboratories in ite
interlaberatory quulity assurance geoup. Each
labuemtary shall submit sides typical of ils
awn warkload for use in this program. The
round robin shall be designed and results
analyred uaing appropnate statistical
methodology.

3. Al individuals performing astestas,
remolite. anthophyllite; and-actnolite
analysis must have taken the NIOSH course
for sampling and evaluatiry sisbeme
zshestos. tremalite. anthaphyilite, and
actinalite dust or an equivalent course.

4. Whea the use of diffsrunt microscopen

and i
microscope ﬁ:«_ﬂ:&d and the
microscope ol A TACRSIATY.

5. Cusrent resulis of thess quality
assurance. programs shall be posted iz sach
labaratary ta keep the microscapists
informen.

Appendix B ta § 1928.58—Detailed Procedure
Ior Asbastes Tramolits, Aoibophyilite, aod
Actinalite Sampling ed Aol yxis—Nos-
Mandatory

This appendix containg a detaried
procedurs for sampling and anslysis and-
includes these critical elements spacilied iy
Appendiz A, Enployers ars oot required o
usa this procedure, bat they are required to
use Appendix A. The purpose of Appendix B
ie (g provide e detailed step-by-stap sampling
and anmlysis pracedure that conk athe
clements specified in Appendix A Since this
procedure may alsc standardiza the anslysis
and reduce variability, OSHA eacourages
employers ta nse this sppendix,

Asbaestos, Tramalils, Amhopbyllite. and
Actinolile Sempling and Analysis Method

Technique: Micrascopy, Phase Contrast.

Anatyte: Pibers (Manual ecunt].

Sample Prepacstion: Acstone) triscetin
waothad. .

Calibratiors Fhaseskilt detecuion limit
abaut 2 degrees.

Rangs: 107 ta 1300 Sbecs/mam? flter acam

Estmatad Linit of Detaction: 7 Gbersfmm
filter azam, .

Samples: Filtes {0212 um mixsd eellulase
ester membrane, 25-mm diameter).

Flaw Rate:G5 }/min 0 2.5 i min (25-mm
cassettel 101/ min toy 24 Lfmia 2 -om
casscite). c-

i Pl NoRmmar Fel) ek v el rud @

lzmﬁbmlm‘.

Bample Stability: Indefiite.
Blanka: 107 of semples (minimum 2).
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Standard Aaslytical Error: 022 .
Applicability: The warking range jm 09 f/
cc (1020~L. air ssmple} ta 1.258/cq (WL ais -

sample). The-mathod gives aszindex of
sicherne sabsstae. tremolite, anthoplryllite,
and: sctinalits fibess bal meey e used, los
athermaterishs such as Gbroua glass by
inserting suitable patansetars inta the
countiag rules. The method does not
differentisia tetwenan ashestos. tcemokidm,
anthophyllite, and actinolite and other Ebers.
Asbestos. tremolite. anthaphyllite, and
actinalite fibers less than ca. 025 um
diameter will not be detected by thix method.

Interfescacas: Any ather aichorne fhes may
interfere since all pasticles meeting the
caunting criteria aze counted. Chain-Rike
particles may appear Sbrous, High levelsaof
nanfibrows dast particies may chacure fibers
in the field of view and rmae thedetection
limit.

Reagenta

1. Acetone.

2. Triacetin (glycetol triacefate) reagent
sl'ldc. "

Special Presauticas )

A ix ant extrrmely Qunmable Gaaid
wnd precautiona.munt.be taken net to ignite- ik
Heatiag of aceteos must bedone in-a
ventilated laborstory fume haod using & .
flameless, spack-{ree beat source,

Equipment

1. Callection devica: 25-mm cassetwe with
50-town. extenisions eovel watis cellulose exter
filter, 0.8 42 2.2 qun pore-siae anct backnp pad.

Neds.~Analyza sspresentative filters. fos
filver backgsound befnre use snd discard'the
filtes [ot if yores than S fibers £ 30 fieids are
found.

2. Personal sampifag pump, grexter thamn ar

2 Euatem the 3emplec (o the warkar's lape ;
ua close so-passible to the wotker's mouth, -
Remove the top caver frum the end olthe
cawl extentian {(apen faca) and. ocient.fuce.
dawn. Weup the joint between the extands
and the manitor's bady with shriok tape ta
prevent aic leaks.

2. Submit at least two hlanks {or 1% of the
total samples, whichever 1a greater} for eac
set of sumphes, Remave the caps from the
fickd biwnk cassettes and store the exps anc
casseites 1o 2 clean aree (bug orboaf duting
the samprintg pered. Replace thecaps in the
cassettes whan srupling is csmpleted '

4. Seoxpbe #06.5 L/min or greater, Do aot |
exceed A mg totuh dust Jauceng on the filter. ',i
Adjust sanpling Baw rate, Q (L/munj. and
time to peaduce a fiber deamiy, E {Ghera/
mm3), of 108 ta 1300 {ihers/m3 {285 530 tc i
$x10* fikara per 25-mm. filter with effective ¢
collection &cea tA =385 mm3}] far optumum. *
counting precision (see step 21 belaw)
Calculate the nuaimum sampling time,
Linimean (NN} &t the action level (gne-halfo
the current standard), L {¥/cc} of the fibrow
aerusol being sempled:

e &

-

tACKE)
(Quna®

LN,-...

3

=

5. Remove the field masitor at the end of

. sampling, repuice the plastic top cover and-

small end cape. 3xd atnew the menitor.

6. Ship the sumples im & ng:d cantamnes
with sufficient packing materiul o prevesd
foasling or damage. NOTE:Da not 1uxa

equalta 05 L/min, with fextble canx

twhing.

¥, Microscope, phase contrast, with gocenr
or blue fiter, 8 10 0K eyapiace. sud 4Q 045X
phase abjective (total magnification ca 400X}%

numcrical spertura=0.65-10 078
4. Slidex, glass, aingle-frosted, pre-cleaned,
25X 75 mm.

5. Caver slips, 25X25 mm, no. L% unless
atherwise specified by microscope
manufacturer,

6. Knife, ¥2 surgical steel, curved blade.

7. Tweezers, ’

8. Fiask, Guth-type, insulated neck, 250 to
500 mL (with single-boled rubber stopper und
elbow-{cinted glass tubing, 16 ta 2Z cm loug).

9. Hatpiate, spark-free, stirring type: .
heating mantle; or infrared lamp and
mageetc stirrer,

10. Syringe, hypedermic. with 22-gauge
needle.

11, Graticule, Walton-Beckett type with 100
um diametercircular field at the specimen
plane (arca = 000785 mm 3, (Type C-22). |

Note~—~The graticule is custom-made for
cach micreecops.

12 HSE/NPL phase contrast test slide,
Mark IL .

13, Tadaacepe. oculae phase-ting cantering:

14.50gs-nicromeser {105 pavdivisions)

Sampitng | . .
1. Calibzaie sach pacasnal sampling pump
with & regt tive pler in line,
7-10

. Eolyltyr:na foam in the shipping coatainer
LY

of elec ic furcea which may
cause fiber loss from the sempler filler.
Sample Preperation g
~ Note~=The ebject is to pruduce sampies
with & smoath fhon-grainy) backgraund in. °
medium with a refracuve index equal to or
{ess than 1.46. The method below collapses
the filter for exsier i praduces
per 1 {7 are useful for
quality contro: end interfaboratory
campatisco. Qther mouatng techniques |
meeting the abave criteria may also be useo.
e.g. the ncapermanent field mountiag
technique uged in P & CAM 239,
7. Ennuse that the glasa slides and cover
slips are frea of dust und Ghers. .
8. Place 43 ta 60 ml of scatane inta a Guth-

rasnre, .

(NN

. lype flask. Stopper the flask with & single~

hole rubber stopper through which a glusa
tube extends S lo 8 e into the fiesk. The
portior aof tha gises Wwhw that exits the top~
the stoppet (% t0.10 cpisbent dawnwendia
an clbow that makes anengle of 2060 36
degrees with the hecinestel., °

0. Blace the fask ln a wiirsing hatplite ar
wrap in & heating mantle. Heat tha acetons

- gradually v ita bailing emgearutune (ca 5§°C

Caution~~The aceiona vapar must ke

........ e o sranktle bt B L e b T wrsien
gonasated o s vantilakcd ot Good avwsy

from all open flames and spark sources,
Alternate heating memiods ean be used,
providing no open {lame or sparks ure
present. -,

8
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10. Maunt either the whaole sumple fiiter or
« wedge cut [rom the sample filter on a clean
glass slide.

a. Cut wedges of ca, 25 percent of the Eilter
arsu with & curved-blade stecl surgical knife
using & rocking motion to prevent learing.

b. Pluce the filter or wedge, dust alide up, -
on the slide. Static etectricity will vsuaily
keep the filter on the slide until it is cleared.

e Hold the glass slide supporting the filter
approximately 2 (0 2 cm [rom the ginas tube
port where the vapoar is ping
from the heated flsak. The acetone vapor
streum should cause a condensution spot en
the glass slide ca, 210 3 cm in dismeter, Move
the glass slide gently in the vapor stream. The

- filter should clear in 2 to S sec. If the filter

curls, distarts, or is otherwise rendered
unusable, the vapor stream is probably not

.strong enough. Periodically wipe the gutlet

port with tissue to preveat liquid acetone
dripping anto the filter,

d. Using the hypodermic syringe with a 22-
guuge needle, place 1 ta 2 drops of triacetin
on the filter. Cently lower a clesn 25-mm
squate cover slip down onto the filter at a

,slight angle to reducs the possibility of

formiag bubbles. If (oo many buhbles formor
the amaunt of teiacetin in unsuflicieat, the
cover slip may become detached within a few
hours. .
¢. Glue the edges of the cover slip to the
glaas slide using & lacquer or nail polish.
Note.~{[ clearing is slaw, the slide
preparution may be heated on a hotplate
(surfuce temperature 50°C} for 15 min to
hasten cleating. Couating mey proceed
immediutely after clearing and mounting are
completed. .
Culibrution and Quality Control

11. Culibration of the Walton-Beckent
graticule, The diameter, d, {mm). of the
circulur counting urea and the disc diumeter
mus! be specified when ordering the
graticule, | .

&. [nsert any available graticule into the
eyepiece and focus 30 that the graticule lines
ure sharp and clear,

b. Set the appropriate iatetpupillary
distunce and, if applicable, reset the
binocular head adjustment so that the
magnilication remains constent.

¢ Install the 40 ta 45 X phase objective.

d. Pluce a stage micrometer an the
micrascope abject stuge and {ocus the
microscope on the gradusted lines.

. Meusure the magnified grid length. L,
{um). using the stage micrometer.

{.Remove the graticule from the
microscope and measure its actual gnd
leagih, Ly {mm}. This can best be
“ccomplished by using a stage fitted with
verniers.

8. Calculate the circle diumeter, d, {(mm}.
for the Waltan-Beckett graticule:

dt-l..xD
iy

. Example: if ly=108 um, [ == 2.93-mum and

. D=100um, thend x271mm,. . -

h. Check the field diameter, D{acceplable
range 100 mm:x=2 mm) with & stage

micrometer upoa receipt of the graticule from
the manulacturer, Detetmine field area {mm Y.

12 Micrascope adjustmenta. Follow the
facturer's in ions snd also the
fallowing:

a. Adjust the light source for even
illuminstion acrass the field of view st the
condenser iris.

Nate~Kahler illumination is preferred,

. where available.

b. Focus on the particulate material to be
examined. . .

. Make sure that the field iris is in focus,
cenlered an the sample, and open only
enough to [ully illuminate the field of view.

d. Use the telescope oculur supplied by.the
manufacturer to ensure that the phase rings
{annular dinghragm snd phase-shifting
elemenis) are concentric.

13. Check the phase-shift detection limit of
the microecope periodically. ., -«

8. Remove tlie HSE/NPL phase-contrast

« test slida fram its shipping container and

center it under the phaze ohjective. ~ -
b. Bring the blacks of grooved lines into
focus.

Naie~The slide consists of seven seis of
grooves (ca. 20 grooves to each black) in

The cequirements for counting are that the
microscope oplics must resalve the graoved
lines in set 3 completely. aithaugh they oy
appear somewhat faint, and that the grooved
lines i sets 8 to 7 must be invisible. Sets 4
and § must be at [east partially visible but
may vary slightly in visibility between

i i pe which [ails to

micr P . A mice

meet these requirements hus either too low o

tao high a resolution (a be uzed for asbestos,
tremolile, anthaphyllite. and actinalite
counting.

< If the imuge quality deteriorates, clean
the microscape optics and. if the problem
persists, consult the microscope
manufacturer. .

14. Quality control of fiber counts.

a. Prepare und count field blunks alang
with the field samples. Report the counts an
each blank. Calculate the meun of the ficld
blank counts and subtract this value from
each sumple caunt before reparting the
results. - :

Note 1.~The identity of the blank filtera *

should be unkaawn to the counter until all

counts huve heen completed.

Note 2.—If & field blank yields fiber counts
greater than 7 (ibers/100 fields, tepart
possible contamination of the samples.

b. Perfarm bliad recounts hy the same
counter on 10 percent of filters counted
{slides relabeled by a persan athep than the
equnter).

1S. Use the lollowing test toa determine
whather g 5ol &f Souils wu tic sene itk
should be rejected becausa of possibls bias.
This statistic estimates the caunting
repeatnbility at the 95% confidencs level,

]

‘:-

. paired counts.

Discard the sample if the difference between

the two caunts exceeds 277 (F)s, where ©
F=aversge of the twa {iber counts and
S,=relative standard deviation, which should .
be derived by each laboratory based on

historical in-house data.

Note.—If & pair of counts is rejected as ¢
result of this test. recount the remaining
samples in the set and test the new counds
against the firat counts. Discard all rejected.

. 16. Encall each new counter in & training -

course that compares performance of :

coustters on a variety of samples uaing this -
pracedure.

. Neote.—~To ensure good repraducibility, all
labarutortes engaged in asbestas, tremalite,
anthophyilite, end actinolite caunting are
tequired to participate in the Proficiency .
Analytical Testing {(PAT) Program and should
routinely participate with other ashestcs.
tremolite, anthaphyllite, and actinalite fiber

- counting laborataries in the exchange of field,

umples to compate performance of counters.

Measurement

17. Place the slide on the mechanical stage
of the calibrated microscope with the center
of the filter under the gbjective lens. Focus °
the mi pe on the plane of the filter.

. 18, Regularly check phase-ring alignment

, desceruding order of visibility from sets 1 207, .- 4nd Kahler illumination.

19. The lollowing are the counting rules:
a. Count only fibers longer than S am.”
Measure the length of curved fibers along the

e' -

b. Caunt only {ibers with a length-lo-width
ratio equal o or greater than X:1. .

c. For filiers that croas the boundary of the
graticule field. do the follawing:

1. Count any fiber longer than S um that
lies entirely within the graticule srea,

2. Count as % fiber any fiber with only ane .
end lying within the graticule area. .

3. Do not count any fiber that croxses the
graticule boundary more than oace.

4. Reject and do not count all other fibers.

d. Count bundles of libers as one fiber
unless individual fibers can be identified by
cbserving botl ends of & fiber.

¢. Count encugls graticules fields to yield 100
fibers, Caunt a-minimum of 20 fields. Stap at

* 100 fielda regardless of fiber count,
20, Start counting from one end of the filter

* and progress along & radial line 10 the other

end. shift either up or down on the fillar, and
canlinue in the reverse direction. Select fields
randomly by logking away from the eyepiece
briefly while advancing the mechanical stage.
When an agglomerate covers ca. % aor more
ol the field of view. reject the ffeld and select
another. Do not report rejected fielda in the
aymber of tatal ficlds counted.

Nate.~When counting a field, continuously
scun & range of focal planes by moving the
fine facus knob to detect very fine fibers
Whith Gars Usewus euUaiies in s fliter.
The small-diameter fibers will be very faint
but are an important contribution to the total
caunt.

BIRD 011893
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Calculations

21. Calculste and report fiber density an.
the filter. E (ibers/mm?; by dividing the total
fiber caunt, F; pvnus the mean field blunk
count, B.hythanumberomeldl.m and the
fickd ares. A, (0.0078Smm? {ar & properly
caitbrated Walton-Beckett graticule):

- F-B fiber/mnt
(A
22 Caleulate the ion, C (f/ccL of

fibers in the air volume sampled. V {L}, using
the effective collection area of the filter, A,
- {385 mm?for & 25-aun filter]:

" (E}Ac)

C om0

V10?9

Nntm—l’mod:clﬂy'cbed: and adjust the
value of Aq il necessary.

Appeadix C to §1926.58—Qualitative and
Quaatitative Fit Testing Fracedures~— -
Mandstory

Qualitative Fit Test Protocols .
L [soamyl Acetate Protecol

A. Qdor threshald screening.

1. Three {-liter glass jars with metal lids
{e.g- Masan or Bell jars] are required.

2. Qdor-{res water (e.g.distilled ar spring
water) at approximately 25 ‘C zhall be used
for the sclutions. :

3. The iscarnyl ecetate (IAA} {alsa known
as isopentyl scetate] stock Yolutian is
prepmdbylddinuccdpumm.‘uoam:c
of odor free water in & t-liter jar and shaking
far 30 secands. This solution shall be .
prepared new at least weekly.

4. The screening test shell be canducted in
& 10om separale from theroom used for
actual §it teating. The twa reome sball be well
ventilated but shell not be connected to the
same recirculating ventilatian system.

5. The odar tes! solution is prepared in »
secand jar by placing 04 cc of the stock
solution inta S00 cc of ador frea water using a
clean dropper or pipetie. Shake fox 30
seconds saxd allow (o stand for two'ta thres
minutes sathal the LAA concentrstion abova
the liquid may teach equilibriurn. Thiz

“Yoluticn may be-used lot only one duy.

6, A.test blank is prepured ina durd;u by
sdding 500 ¢c.of gdor fres water,

7. The odar-test and lest blank jars nhallhc
labelled 1 and 2 for jar identificatian. f the
labels are put oo the lids they can be
periodically peeled. drisd-off and swilched ta
maintaia the integrity of the test.

a. Ths l‘albmu; instructions shall be typed

eoed and gi.—.l—— thatahia in fonnt nf

lhe twa (u( ;nu (l el lnd 2)."The purpote
of this test isto determing if you can sxmell
bacans cil at a low concentration. The two
botdes in front of you contain water. One of

these battles alsg contains & small amount of
banana vil. Be sure the covers are on tight,
then shake ench battie for twa seconds,
Unscrew the lid of each bottle, one at a time.
md snifl at the mouth of the bottle. lrdicate
ta-the test aonductor which bettle contame
banana oil.*

8. The mixtures used in the IAA odor
detection test shall bs prapared in an ures
separate fram whars the test is performed, in
ourgu to prevent olfactory fatigue ia the
[ L,

e Ll' the test subject is unable wacarrsctly:
identify the jar containing the odor test
uolunan. the LAA qualitative il test muy not
be used.

11. if the test subject carrectly identifies the
m- muminmg the ador test salutian. the test

may p d o tar sejection
and fit testing.
B. Respirstor Selection.

1. The test subject shall be lllowed lo pick
the mast comfariable respirutor from a
sslection including respirators of vuricus
sizes from different manufacturers. The
selection shall include atIeast five sizes of
elastomeric half facepieces, fram at least twa
manufacturers.

2. The selecticn process shall be conducted
in a room separate from the fil-tesl chumber
to preven! ador fatigua. Prior to the selecton
pracess, the test subject shall be ahawn how
ta pit oa & respiratar, how it should be
positioned an the face, how to set strag
tension and how (o determine &

“comfartable” mpmlor‘ A mitrar th:ll be
svaidable to atsist the subject in cvaluating
the it and positioning of the reapirstar. Thia
instruction nay not conatitute the suhject's

~ the camfort of the reapirator-if it hax becow 1

(s |

¢ Room [or eye protection.

¢ Room to talk. .

» Positioning mask an face and cheeks.

7. The fallawing criteria shall be used to
help determine the sdequacy of the n:.-.pum;
fit: 3

« Chin properly placed

¢ Skrap teasion. .

v Fit acrgzs nose bridge.

¢ Distunce frorn.nase la chin. 7

¢« Tendency to slip. .

¢ Self-observation in mirror.

8. The test subject shull conduct the |
conventionsl negative and peaitive-pressur
fit checks biefora canductingthe negative- ¢ _ 1
patilive-pressurse. test the subject shall be b
1o "seat” the musk by rumdly maving the
head from side-ta-sice and up und down.
while taking a few deep brouths. i

. 9. The lesf subject is now reudy for fit i
testing.

10. Alter psasing the fit test, the teat
subject shull be questioned sgain regarding i
uncomfartable, another model of respirator
shall be tried.

11 The employee shall be given the
oppdirtunity to sefect & different facepiece
and be retested if the ch {acepi H
becomes increasingly uncom{ostable at any-J
ime.

C. Eit test.

1. Tha fit test chamber shalt be similar tc
clear 55 gul drum liner suspended inverted 3
aver & 2 foot diameter frame, sa that the tap
of the charnber is about § inches whove tha
lenl zuhgect‘; head. The inside tap center of ;

formal training on respiratar uae, as it is only
areview,
3. The test subject should understand that

‘tha eruployee is being asked to select the

respirator which pmndcs the most
camfortable fit. Each respirator represents &
different size and chape and, if fit praperly
and used properly will provide adequate
profectiog..

4. The test subject halds each facepiccs up
to the face and eliminatas those which
obviously do net give a'comiostable fit.
Normally, telection will hegio with & half-’
mask and if a good fit cannot be found. the.
subject will be asked tc test the full facepiece
respirators, (A small pescentage of users will
naot be abletwn wear any lulf-muk.)

5.The more table {
noted; the mast comforiable mask is danmd.
and worn at least five minutex 10 assess
comfort. All donning and adjusunents of the
facepiece shall be perfarmed by the test
subject without assistance from the test
conductor or other person. Assistance in
assessing mmfon can be given by discussing
the points in 28 below. If the test subject is
not familiar with using a particular respirator,
tha test subject thall be directed to don the
mask several times and to adjust the straps
each time (o become adept at senting propez
tensian on the straps.

6. Asessment ol comfort shall iaclude-
ravinwing the lollnwing vaints with the test
subject and allowing the test subject. . .
ad.eqxulc time ta determine the comfort of the
respiratar

« Pasitioning of mask on nase,

7-12

the t ahuil have s small
witached.

2. Each respirator usad [or the fitting and
fit testing shull he eqeippad with organic
vapor cartridges or offer pratection againat |
orgunic vapars. The castndges or masks sh.
be.changad at least waekly. !

3. After selecting, donning, and praperly
adjusting & respirator, the leat subject shail
wear it (o the fit testing rogar This man sk °
be eeparate from the room-used far odar {
threshold screening aad irator selection.
and shell be well ventilated. as by an exkaust
fan ar lab hoad, to preyent genaral roon
contamination. . ;

4. A copy of the following test exarcises ¢
and rainbow paseage shail be taped to the
inside of tha test chambers

Test Exercises

i. Breathe normally.

il. Breathe deeply. Be certain hreaths ace
aeep and regular,

itl. Tum head all the way fram one side 3

the otfier. Inhale on each side. Be certuia
movernent.is complate. Do not bump the
2 {ar H t lh‘ . lj.'...

iv. Nod head up-and-down. Inkaje when o
head [# in the full up position {locking tows™"
ceiling]. Be certain motions are complete ar-<
made about every secand. Do not bump the
respicatar on the chest. .

v. Talking, Talk aloud and slawly far
several minutes. The fallowing paragraph &
called the Rainbow Passage. Reading it wil
tesult in & wide range of facial movements,
and thus be useful to satlafly this requiremest.

3

—_
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Alternative passages which serve the same
purpose nay also be used.

vi. jogying in place.

vii. Breathe normally,
FRainbow Poesage

When the sunlight strikes raindrope in the
air, they act like & prism and form a rainbow.
‘The rainbow is a division of white light into
many beautiful colors. These take the shapa
of & long round arch, with its path high
abave, and ils two ends apparently beyand
the horizon. There is, according to legend. a
bailing pot of gold at ane end. Peaple look.
but no ane ever finds it. When a man looks
for something beyand reach, his friends say
ha is looking {or the pat of gold at the end of

.the rainbow.

S. Each test subject shall wear the
respirator for st lesat 10 minutes before
sturting the fit test.

6. Upan entering the test chamber, the test
subject shail he given a 8 inch by 5 inch piece
of paper, towsl or other parausabearhent
amngle ply material, folded in kalf and wetted
with three-quarters of one cc of pure IAA.
‘The tcat subject shall hang the wet towel on
the haok at the tap of the chamber.

7. Allow two minutes for the LAA test
cancentrstion to be reached befars stasting
the fit-test excrcises, This would be an
spprapriate time to talk with the jest subject,
to explain the fit test, the impartancs of
caoperston, the purpose for the head
exercises. or to demonatrate some of the
exsrcises. .

8. Each exercisa described in #4 above

.shall be performed for at [east one minate.

9. Il at any time during the test, the aubject
detects the banana-like odor of IAA, the test
has failed. The subject shall quickly exit from
the test chamber and leave the test ares o
avoid olfactory Iatigue.

1. If the test is failed, the subject shall
retura to the selection room and remove the
respirator, repest the odar senuitivity test,
sclect and put on another respirator. retum to
the test chamber, and again hegin the
procedure described in the ¢{4} through (8}
above. The process cantinues until a
respirator that fits well has been (ound.
Should the odar sensitivity test be failed, the
subject shail wait about § minutes before
retesting. Odor sensitivity will usuully have |
returned by this time. -

11. If & perean cannot pass the fit test
described sbovae wearing a hall-mask
respirstor from the available selection, full
facepiece models must be used.

12. When a respirator is lound that passes
the teat, the subject breaks the faceseal mad
takes g breath before exiting the chamber.
This ia to asaure that the reason the test
subject in not arnelling the IAA is the good fit -
of the respirator facepiece seal and not
olfsctory fatigue.

13. When the test subject leaves the,
chamber, the gubfect shall remave the
saturated tawel and return i to the person
conducting the test. To keep the area from
becoming conteminated. the uted towels
shall be kept in a self-sealing bag sa there is
na eiusificant LAA cnacmntsating hulldes i
the test chamber during subsequent tests.

14. At least two facepicces shall be
ssircted for the IAA test pratacol. Thae test

subject shall be given the oppostunity to wear
them for ane week ta choose the one which is
more comfortable o wear. .
15. Persans wha have successfully passed
this fit test with a half-mask respirator may
be assigned the use of the test respirator in
atmaspheres with up to 10 timea the PEL of
airbome asbeston. In atmospheces greater
than 10 times, and less than 100 Umes the PEL
{up o 100 ppm), tha subject must paes the
1AA test using a full face negative pressure
respirator. {The concentration of the IAA

inside the test chamber must be increased by

ten times for QLFT of the full facepiece.}

164 The teat shall not be conducted if there .
in any hair growth between the skin and the
facepiece scaling surface.

17. If hair grawth or apparel intecfere with
a satisfactory [it. then they shall be altered or
remaoved 80 as 10 eliminate interference and
allow a satisfactary fit. if a satisfactary fit is
still not attained. tha test subject must use a
pasitive-pressure respirator such as powered
air-purifying respirators, aupplied air
respiratar, or sel{-contained breathing
apparatus, a

18. If & test subject exhibits difficulty in
breathing during the tests, she or he shalj be
referred to a physician trained in respirator
diseases ar pulmanary medicine to determine
whether the test subject can wear s
respirator while perfarming bier or his duties.

1%. Qualitative fit testing shall be repeated
at least every six months,

20, In addition, because the sealing of the
respirator may be sffected, qualitative fit
testing shall be repeated immediately when
the teat subject has a: :

(1) Weight change of 20 pounds or mare.

(2) Significant facial scarring in the area of
the fucepiece seal,

{3) Significant dental changes: Le. multiple
extractions without prothesis, or acquiring

‘dentures,

{4) Reconstructive ar cosmelic surgery, or

{S} Any other condition thet may interfere
with facepiece sesling.

D. Recardkeeping.

A summary of all test results shall be
maintamed in each office for 3 years. The
summary shall include: .

(1) Name of test subject,

{2) Date af testing.

(3} Name of the teat conductor.

{4} Respiratars selected {indicate
maenufsacturer, model, size and approval
number).

(S} Tesling agent
1. Saccharin Solution Aeroxc! Protocol

A. Respirator Selection. .

Respirators shall be selecied as described
in section IB (respirator selection) sbove,
except that each respirator shall be equipped
with a particulate filter,

B. Taste Threshold Screening.

1. An enclasure about head and shoulders
shail be used for threshold screening (o
datermine if the individual can taste
saccharin) and for fit testing. The enclosure
shall ba approximately 12 inches in diameter
by 14 inches tall with at least the front clear
45 show SOt Eovoicni o s hissd when a
respirator Is wam. . .

2. The test enclosure shall have & three-
quarter inch hole In front of the test subject’s

nose and mouth area ts saccommodate the
nebulizer nozzle.

3. The entire screcning and testing
procedure shall be explained to the test
subject prior ta canducting the screening test.

4. During the threshold screening test. the
test subject shall don the test enclosure and
breathe with open mauth with tongue
extended.

5. Using & DeVilbias Model 40 Inhalation
Medication Nebulizer or equivalent, the test
canductor shall spray the threshald check

lution into the encl This nebulizer
shall be clearly marked to distinguish it from
the fit test solution nebulizar,

6, The threshald check solution cansista of
0.83 grams of sodium saccharin, USE in
water. It can be prepared by putting 1 ccof
the teat solution {sex C 7 below) in 100 cc of
waler.

7. To produce the aerosal, the nebulizer
bulb is firmly squeezed so that it collapses
completely. then is teleased and allowed to
fully expand,

8. Ten squeezes of the nebulixer bulb are
repeated rapidly and then the test subject is
atked whether the sacchanin cun be tusted.

9. If the firut respanase is negative. ten inure
squeezes of the nebulizer bulb are repested
mapidly und the test subject Is again asked
whether the sacchacin can be tasted.

10.1f the d resp is negative ten
more squeezes are repeated rapidly and the
test subject ia aguin asked whether the
saccharin can be tasted. .

11. The lest canductor will take note of the
number of squeczes required to elicit a (uste
response.

12 If the saccharin iz nat tasted after 30
squeczes (Step 10), the sacchasin {it test
cunnot be performed aon the teat subject.

13. Il a laste response is elicited. the test
subject shall be asked to take note of the
taste for reference in the fit test.

14. Correct use of the nebulizer means that
approximately 1 cc of liqud is used at & time
in the nebulizer body.

15. The nebulizer shall be thoroughly rinsed
in water, shaken dry. and refilled at {east
every four hours,

C. Fit tesl.

1. The lest subject shall don and adjust the
respirator withaut the assistance from any
person.

2. The it lest uses the same enclasure
described in 118 above.

3. Each test subject shall wear the
respirator for at least 10 minutes befare
starting the fit test, .

4. The test subject shall don the enclosur
while wearing the respirator selected in
section 1B above. This respicator shall be
properly adjusted and equipped with a
particulate filter,

5. The teat subject may not eat. drink

—{except plain water), or chew gum for 15
migutes before the teat.

2. A second DeVilbiss Model 46 Inhalation
Medication Nebulizer is used to spray the fit
ical aviuiivig Quy the €acissure s
nebulizer shall be cleatly marked to
distinguish it from the sczeening test salution
nebulizer.
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7. The fit test solution ls prepared by
adding 83 grams of scdium saccharin to 100
ec of warn water, . .

8. As befors, the test subject shali breathe
with mouth apen and tongue extended.

9. The nebulizer is inserted into e bole in
the front of the enclosure and the fil test
solution ix sprayed into the enclosure using
the tame techaique as for the taste threshold
screening snd the same number of squeezes
required to elicit a taste reaponss in the
screening. {See BA through B1g above.)

10. After generstion of the aemsal read the
follawing instructions to the test subject. The -
test subject shall perform the exercises for
one minute

L Breathe notmally,

i. Breathe deeply. Be certain breaths are
deep and regular.

iil. Turn head ail the way from one side 1o
the other, Be certain movement (s camplete.
Inhsie on each side. Da not bump the
respirator ageinst the shaulders.

iv. Nod head up-and-down. Be certain
motians are complete, {nhale whea head is in
the full up position (when looking oward the
ceiling). Do not bump the respirator on the

. chest, '

v. Talking. Talk aloud and elowly for
seversl minutes. The fallowing parsgraph is
called the Rainbow Passage. Reading it will
resuit i & wide range of facial movements,
and thus be useful to satisfy thia requirement,
Alternative passsges which serve the sams
pwpose may alzo be used. .

vi. Jogging in placa,

vil. Breathe normslly.

Rainbow Passage .

When the sunlight strikes raindtops in the
air, they act like s prism and lorn & zainbow.
The minbow ia g division of whitelight into
many beautiful colora. Thete take the shape
of a fong round arch. with ita path kigh

R abave, and ils two ends apparendy beyand

the horizan. There i3, accarding tolegend. &
boiling pot of gold at one cnd. People loak,
but nic ane ever finds it. When a man looks
for something beyand his teach, his frieads
suy he I8 locking far the pat of guid attheead
of the rainbow.

11. At the beginning of each exercise, the
aerosal concentration shall be replenished
using one-helf the number of squeezes as
{nitislly described in CO.

12. The test subject shallindicate to the
test conductor if at any time during the fit test
the taste of saccharin is detected.

13, If tha saccharin is detected the fit s
deemed unsatisfaciory and s different
respicator shall be tried.

14. At least two facepicces shalibe
selected by the IAA test protocal. The test
subject shail be given the opportunity to wear,
them for one week (o choote the cne which is
mare com{artable to wesr.

1S, Suctessful completion of the test
protacol shall allow the use of ths half mask
tested respirator in conteminated
atmospheres up to 10 times the PEL of
asbestos. In other words this protecal may be
U3 i Saaizn prototig fistars op Mghes
than ten.

16, The test shall not be conducted if there
{a any hair growth between the skin and the
fecepicce sealing surface. :

- 17. I hair grawth or apparel interfere with
a satisfactory fit, then they shall ba allared or
removed 80 as to eliminate nterference and
sllow a satisfactary (it If & eatisfactory fitia
still not attained, the teat subject must use &
positive-pressure respirator such as powared
air-purifying respirators, supplied ait
respicatar. or self-cantained breathing
apparatus.

18. If & teat subject exhibita difficulty in
bresthing during the tests, she or he shall bs
referred to a.physician trained in respiratar
diseasas or pulmonery medicine te defermine
whether the test subject can weara
respirator while performing her or his duties.

10, Qualitative fit testing shall be tepeated
at jeast every six months.

20. In addition, because the sealing of the
respitator may be affected, qualitative fit
testing shail be repeated immedintely when

* the test aubject has a: -

{1) Weight change of 20 pounds ar more,

{2} Signilicant facial scarring in the arex of
the facepiece seal,

{3) Significant dental changes: Le.s multiple
extractions without proghesis, ar acquiting
dentures,

{4} Reconstructive or casmetic surgery, of

{5} Any qther candition Lhat may interfere
with facepiecs sealing.

D. j

ping. .

A summpary of alf test reaults akallbe -
maintained in each offica for 3 years. The
s shall nclude:

{1] Name of test subject.

(2) Date of testing.

{3} Name of test conductor,

{4} Respirators selected (indicate
manufactuter, model. size and approval
number}.

(5) Testing sgent.

* L frritant Fume Protocal

A. Respirator selection.

Reapiratora shall be sclected as described
in section LB sbave, except that each
respiratorshall be equipped with &,
combination of high-efficiency and acid-gas

es.

B Fit test.

1. The teat subject shall be allowed to smell
a wenk cancentrsation of the irritant smoke ta
familiarize the subject with the characteristic

- odor.

2 The test subject shall propetly don the
respiratar selected as above, and waar [t for
at least 10minutes befare starting the it test,

3. The test conductor shall review this
protocol with the teat subject befare testing,

4. The test subject shall perform ths
conventional positive pressure and negative
pressure fit checks (zee ANSI Z88.2 1080].
Failure of gither.check shall ba caute to
select an slternate respicstor. :

5. Hreak bath ends of a ventilation smoke
tube contsining stannic oxychlaride. such aa
the MSA pari #5045, ot squivalent, Attach
shart length of tubing to one end of tha-smoka
tude. Attach the other end of the smoke tube
to & law pressure alr pump set to deliver 200
millilitere per minute. .

&. Advite the test aubject that the amaka,
2an ha leritating ia the sves and instrct the
subject to keep the eyes closed while the test
Is performed. L

7. The teat conductor shall direct the 1
stream of irtilant smoke from tha tube -

tawards the facescal area of the test subje {
The person conducting the test shelf begin
with the tube at lcast 12 inches from the
facepiece and geaduslly.mava to within ane
inch, moving araund the whole perimeter ¢
the mask, %

6. The test subject shall be instructed ta ?
the follawing exerciies while the respicator is
being challenged by the smoke. Each exetci)
shall be performed for ane minute. 5

L Bresthe normally. : 5

{L. Breathe deeply, Be certain breatha are
deep and regulor. .

iil. Tutn head all the way from cne side *~,
the other, Be certain maovement is complet
Inhale on each side. Do not bump the
respitator againet the shoulders.

iv. Nod head up-and-dowr. He certain
mations are complele and made svery ;
second, Inhele whea head is in the fullup !
position {looking toward ceiling). Danat ¢
bump the respirator against the chest.

v. Talking. Talk aloud and slowly for _
several minutes. The lollowing paragraph |
called the Rainhow Passage. Reading ft wi i
result in & wide range of facial mavements,
and thus be useful to satisfy this tequizement.
Alternative passages which serva the sams
purpose may aiso beused. i

Rainhow Possage”

‘When the sunlight strikes raindrops in
alr. they act like a prism and form a rainbe:;
The rrinbaw is a division of white light ini 3
many beautiful colors. These take the shage
of & lang round arch. witk ite patk high
above, and its two ead apparently beyond ;
the borizon. There is, according ta legend,
hailing pot of guld at ane end, Peaple look 1
butno one ever finds it, When & man loaks
for samething beyond his reach, his friends
say he is looking for the potof gold at the 3
of tha rainbow. 1
vi. Jogging in Place. A
vii. Breathe normally.
9. The teat subject shall indicate ta the text
conductor if the irritant smaoke is detected
amoke {g detected. the test conductor shal
stop the test. In this case. the tested
respirator (s rejected and anather reapirator
shall be selected. .
10, Each test subject passing the smoke
(i.e. withaut detecting the smoke) shallbe
given a sensitivity check of smoke from the
seme tube (o determine if the test subject

.
i

. .
]
—

reacts ta the smgke: Failure o evoke a
tesponse shall vaid the fit test. -;
11. Steps B4, B9, B10 of this fit test protc.
shail be perfarmed in a location with exbaus

ventilation sufficient to prevent general
contamination of the testing area by the is
agents. L. . .
12. Atlaast two facepieces shall be

¢ selected by the IAA test pratocol, The test

subject shall be given the appertunity ta v«
them for ane week to chooss the ane whic =,
mars comfartable (o wear. . o

13. Respiratacs successfully tested by the
protocol may be used {n contaminated
stmosnhares up ta ten timaes the PEL of
asbeston. . .

14. The test shall not be canducted if th |
[s-any hair growth betwaeen the skin and tha

- frcepicca sealing susface. © *

-

3

BIRD 011896



s,

owm  gpEs

L

isad

Vv,
ERY

I

(St e AP NN DT R B T

N

UV PEIS I VR TRV DI AT ISR N

22768 Faderal Registes / Vol 51, No. 119-/ Friday, June 20. 1988 / Rules and Regulations -

1530 hair growtic az aggasel intacfere with 3. Apparatus, inhelstion. should remain canstans leceevarak
a satiafhctony B ﬁu.th; :idbhc.dlesed ot a../nstcumentotion. Cavn eill, sanliomm seconds.
removedan sa s intarfarence and chleride ar other approgriata:acansel b. After a faceqicce is adiustad, the:test ,
allow s b ifpasisfactary fitis  generation, dilutian. sndmeasimaent. . subject shail wear the facepiecs for as brunt &
still not astuinad. the testsubjasct mustuac a systerna shall beusad for quastitating it W45 minutes before conducting u ywalisetiwcmet
pasitive-pressure reapirsior such as powered b. Test chambar. The wstefiambershallie  yying idrer of the methods desrilne balow
sir-purifying cespitators, suppliad.sic latge enough to permit all.lesk ssbhigente . end using the ise regime dexxxibad;
respirator, orselfcomtained &matlime. freely perfoam all enarninscs withaut sa.b.c.dande

apparztus.

16, IF & rest sabyect exhiliits difficulty in
breathing during the teste, sie arhe shall De
referred to & physician trained in respirator
disessus orpulnonery mediciae to determine
whether th::: ;:bm:nhm-r l‘m dut
respiraer g Heror uties,

17. Quelitettve &F mutiny shall be repeated
at {eaat every-sbs manths:

18. In addition, Brcamer theraealing of the
reapirator may be sflevted, qualitative fit
teating chllﬂcnpﬁed‘hmcdln(ely when:
the test subject hex o

- (1) Weight aiamgerof M'pouadu or more.,

(2) Signifmans favii scarring in the acea of
the facepivce aeth

(3) Sigmdesoxdentabchanges: Le.. multiple
extraclions- without prothenis, or acquiring
dentures.

(4) Reconastructive or-wometic surgery, of

(5) Any wthee-sonditian that may interfere
with {acepicce sealing.

C. Recardkeepng,

A summary of all test resulte shall be
maintained is encheflice far 3 years. The
sumsmary shall includes

(1) Name of tastsudiject.

{2} Date of tasting.

{3) Name. of st conductar.

(4} Rupu'amufeded {icdicate.
manufacturer. madt] size snd appraval
‘number).

{5) Testing sgent.

Quantitative FTast Prsceduses

1. Ceneral.

a. The methad spplies lo the negatives
pressure nanpowered air-purifying
respiraiors only.

b. The employer shall asaign ente individual
who shall assumne the full respansibility for
tmplementing the respirstor quantitadive fit
test program,

2. Definitian.

&, “Quantitslive Fit Test" meaos tha
mesaurement of the effectivessssof a
tespiratar seal In excludiag the ambient
atmosphere. Tha testin:petfonned by
dividing the measured:canceatration of
challenge agent in s test:chamber by the
measuted concentration ol lie ehallenge
agent inaide the respimater fecepiaca whim
the normal eir puifying elamans kes Been
replaced by an usmxd&’dad.m&uq
element,

b, “Challenge Agent™ weans the air
contaminant introduced inio & lesh chamher
a that its cancmmuou,hud.-.ud.mmdc

pirator may be

c “'l‘ntSuh!ec\" means. unm\nnmg
the respirator for quantitative fit testing..

d. “Normal Stending Position”™ means
standing erect and straight with esms dawn
dang the sides and laaking suaight ahead.

&. "Fil Faciar” moans lie ratio of chailenge
sgeot concentration outside with respect 1o
tha inside of a respitator (nlet covering
([aceplaca or anclogurs).

- du:ﬁxbudng the dnucnge agcm coneenmmn
ar the
chamber lhll!.bc.equppicaim:ﬂ
30 that the challenge agend in efinctinely
isolated from tha ambent: iz yei wailara.in
concentration throughw the cRumirer. '

<. When testing sic-gusifying aesgimitacs,
the normal fliar-er eanrilge elexsns shail be-
replaced with & high-efficiency pacti
filter supplied by the mme mamufaetures..

d. The sumpling inatnsmend shelk ba
sclected 50 that & atrig chaxt mzord may be
made of the test showing the rine acd fall of
challenge agent conzentration. with sach
inspiration and expiration at fit hcton ofat
least 2,000,

¢, The cambination:ef substitute airs
purifying elements (i ang) chatiéngs sgeat,
and challenge tgeat concentration in the test
chamber shall be auch. ¥aat: the test subject is
nat exposed in axceas af PEL lo the chailenge
agent at any time during the taating process.

£. The sumpling port on the test specimen
respirator shall be placed sad cometructed so
that there la no detectable keak arcuad the
patt. a fcee gir flow la sllowed into:the.
sampling line at all timas:andiso therc irne
interference with the fit or pesforraange-of the
respirator.

8. The test chamber and test set-up shall
permit the person administering the st to
observe one test subject inside the chamber
during the test.

h. The equipment generating the :h-llenge
atmasphete shall maintsin the concentration
of challénge agent canstant within « 10

. percent variation for the duration of the test.

i The time lag (interval between an event
and its being recorded on the strip chart) of .
the instrumentation may not exceed 2
seconds.

| The luhmg {or the tes! chumber
atmoaphere and for the respiratar umplmg
port ahall be the same diameter, length and
material. It shall be kept as short as possitile,
The smuallest diameter tubiog recammended
by the manufacturer shallbe used..

k. The exhauat flow from.the test chamber
shall pras through & bigh-efliciency filter
before release 1o, the coans.,

{. When sadium dlilarisfe aerosolls uasd,
the relative kumidity inside the test chamber
shall not excead. 50 percent:

4. Procedural Bequirements

a. The fitting of hiall-maek respicalang
should be sfarted with those baving multiple
sizes and & varsetyofinterchengrable
cariridgea. and eanistary such.ax the MSA
Comfe O-M. Narton M. Sucvivaie bk A-O M.,
or Scatt-M. Usa clsfiac of tha tests outlined
below 10 the! the facrpicce is propady
sdjusted.

(1} Pasitive peessure lest With the exhaust
portis) blocked. tha neoative arceasea nf -
slight inhalation thould remain constant for
scveral seconds.

(2) Negauxe prosausce test- With the Intaks
port(s) blocked. tha pegative pressure alight

7-15

{1} froumyl acetate test. Wham wniog
organic vapor cartridges, the (sss swisiest wia
can smell the odar should be unadie twdetect
the odar of Iscamyl scetate squirted inwe the
air near the most vulnerable porfione of dte
facepiece seal. In & location whick is
scparated from the test area, the test subfect
shall be instructed to closc her/his eyes
during the test peticd. A combination
cariridge or canister with organicvagoe and,
high-efliciency filters shall be used when
available for the particular masik heing
tested. The teat subject shall be given an
apportunity to wmell the odor of isoamyl
acetate before the test is conducted.

(2] Leritant fume test. When vsing high-
efficlency filters, the test subfect should be
unable to detect the odor of irritant fume
{stannic chlotide or titanium tetrachloride
ventilgtion samaks tubes) lqlmud iato the air |
near the mast vulnerable partians of the.
facepicce seal. The test subject shall ba
ingtructed 10 close her/his eyes during the
test period.

c. Ths test subject may enter the
quantitative lesting chamber only if she oe he
has obtained & satisfactory £it as atated in
4.5, of this Appendix,

d. Before the aubject enters the test
chamber, a reascnably atable c!ullcngc agent
cancentration shall be tesaured i the teat
chamber.

«. Immediately after the subiect enters the
test chamber, the challenge agent
concentration inside the respirstor shall be
measured 1o ensure that the peak penatration
does oot exceed S percent for & helf-mask
and 1 percent for a full facepiece,

f. A stable challenge sgent concentration
shall be abtained prior ta the actual start of
testing,

{1} Respitalor restraining straps may not be
overtightened for testing. The straps shall be
adjusted by the wearer (g give & reasonably
camfortable fit typical of nnrmal use.

- S. Exercise Regime, Prior ta enteting the
test chamber, the test subject abal] be given
camplete instructioas aa ta her/his pazt in the
test procedures. Tha lest subject shall
perfonm the follawing exetcisex, in the order
given, {or each independent teat.

&, Normal Breathing (NB]. In the normal.
standing paositioa, withourialking the subject
shail breathe nomally for st least one .
minute,

b. Deep ﬂmuhmx (DB} In the normat
standing pasitinn the subiect shal da decp
brestbing for at least cas minutepacsing'so
as oo} to hyperventilate.

o. Turning head side o gide. (S5). Standing
in place the subject shall dcw(y wirn higfher

- - mrri e
hasdfoom sz botnoan tha

positions ta each side. The head .h.n be beld
al each extrema pasition for at lesst s
seconds. Perfocra Lo at leant three completa
cycles.

BIRD 011897
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d. Moving head up and down (LD}
Stuading in place. the subject shall alowly
move his/her head up and down between the
extreme posilion straight up and the sxtremse
podilior straight dawn. The head shall be
held at each extreme pasition for at leant s
secands. Perform for at least three complete

es,

. Reading (A). The aubject shall read out
slowly and loud ¢o as to be heard cleatly by
the test conductar ar monitor. The test  *
subject shall cead the “rainbow passage™ at .
the end of this sectioa, .

1. Critnace (G). The test subject ahall
grimace. smile, frown, and generally contort
the face using tha facial muscles. Continue for
at least 15 seconds.

& Bentd aver and touch toes (8). The test
subject shall bend at the waist and touch taes
and retumn to upright pasition. Repeat for at
lenst 30 seconds.

h. Jogging in place {f). The test subject shall
perform jog in place for at least 30 seconds.

{. Normal Breathing (NB). Same aa exercise

Rainbow Possage

When the suniight strikes raindrops in the
air, they act like a prism and form a rainbow.
The rainbow is a division of white light into
many beautiful calors. These take the shape
of s lang round arch, with its path high
above, and its two ends apparently beyond
the harizan. There is, accarding ta légead. a
bailing pat of gold at anc and. People lock,
but nto ane ever (inds it When & man locks
for something beyond reach, his friends say
he is looking [or the pot of gold at the end of
the rainbow.

6. The test shall be terminsted whenever
any single peak penetration exceeds §
percent for half-masks and 1 percent for full
[acepieces. The test subject may be refitted-
and retested. If two of the three required tests
sre lerminated, the fit shall be deemed
inadequate. (See paragraph 4.h.).

7. Caleulotion of Fit Factacs.

s. The fit [sctor determined by the
qusntitative fit lest equals the average
concentration inside the respirator.

b. The.average test chamber concentraticn
in the atithmetic average of the test chamber
concentration at the beginning and of the end
of the test.

c. The averege peak concentration of the
challenge agent inside the respirator shall be
the arithmetic average peak concentrations
far each of the ainc exercises of the test
which are computed aa the arithmetic
aversge of the peak concentrations found for
each breath during the exercise.

. The average peak cancentration for an

{se may be determined graphically if
there in not & great variation in the peak
concentratians during a single exercise.

& Interpretation of Test Resulcr. The fit

-factor measured by the quantitative fit testing
shall be the lowest of the three protection
factars resulling from three independent
tests.

¢. Other Requirements, °~ *

&. The teat subject shall not be permitted ta
wear o heil-mask or {ull facepiece maak if the
minimum fil factor of 100 or 1.000..
respectively, cannaot be obtained: !f hair.
growth or apparel intarfers witha  :
satisfactory fit. then they shall be altered or
remaved so as (o eliminate interference and .
sllow & satisfactory fit. If p satisfactory fit is
atill not attained, the test subject must use a
posilive-pressure respirator such as pawared
airpurifying respirators, supplied air
respirator, or seif-contained breathing

apparatus, .
b. The test shall nat be conducted if there

Ia any hair growth between the skin and the *

{acepicce soaling surface.

C. If & test subject exhibits difficulty in
breathing duriag the tasts. she orhe shall ba
referred to & physician trained ia respiratar
diseases or pulmonary medicine ta determine

hether the test subject can wear a

{4) Name and sig e of the p that
conducted the test.

L Filters used for quslitative or quantitative
fit testing shall be replaced weekly, whenever
increused breathing reaistance is
encountered, or when the test agent has
altered the integrity of the filter media.
Organic vapor castridgés/canisters shall be
replaced daily or sooner if there is any
Indicatian of breskthrough by the test agent.

10. In addition, because the sealing of the
respiratar may be affected, quantitative fit
testing shall be repested immediately when
the test subject has a2 ¢

(1) Weight change of 20 pounds or more,

(2] Significant facial scarring 1n the area af
the facspiece seal,

(3) Significant dental changes; i.e; multiple
extractions withaut prathesis, or acquiring
dentures,

(4] Reconstructive or casmetic surgery, or

{5) Any other cundition that may intecfere
with facepiece sealing,

11. Recordkeeping.

A summary of all test resulta shall be
maintained for 3 years. The summary shall
tncludes

(1} Name of test subject.

(2] Date of testing.

¢ - (3} Name of the test conductar.

{s] Fit factors obtained from every
respirator tested (indicate manufacturer,
madel, size and spprovel number). -
Appeadix U ta §182€.58—Medical
Questionnaires; Mandatory

‘This mandstary sppendix contains the
medical questionnaires that must be

. administered {o all employees wha are
" w 9 'Y

respirator while performing her or his duti
» & The test aubsject shall be given the
appariunity to waar the assigned respirator
for one week If the respirator does not .-
provide e satisfactory fit during sctuaf use,
the test subject may request another QNFT
which shall be performed immediately.

«. A respirator fil factor card shail be
issued (o the test subject with the [ollowing
{nformation:

{1) Name.

{2} Date of fit lest.

{3) Prolection factors ubtained through
exch manufacturer, model and approvai
gumber of respirator tested.

pe Lte. anth 7 Lyn“e‘
actinolite, or a combination of these minerals
sbove the action level, and wha witl
therefose be included in their employer's
medical surveillance program. Part 1 of the
sppendix coatains the Initial Medical
Questioanaire, which must be cbained for all
new hires who will be cavered by the
medical surveillance requirements. Part 2
includes the abbreviated Periodical Medical
Questionaaire, which must be administered
to all employees who are provided penadic
medical examinatians under the medicalt
surveillance provisions of the standasd.

BILLING CODE 4510-26-08
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' Appendix E %0 §1028.58—Iniarpretation and
Classification of Chest Rosatgwnogprans—
Mandastory .

{s) Chest roesntgenagrams shall be
interpreted and classified in accordance with
& professianaily accepted classification
system and recorded on a Raenigenographic
lnlerpreuuon Farm. *Form CSD/NIOSH (M)

(b) Raentgenagrams shall be interpreted
and claasified only by & B-reader, & bosrd
cligible/certified radiologist. orsn
expericaced physician with known expertise
in pneumocanioses.

(c) All interpreters, whenever inlerpreung
chest roentgenograms made under this
section, shall have immediately available for
reference a complets set of the
International Classification of Radiagraphs
{or Preumacanicses, 1960,

Appendix F (0 1028.58~Wark Practices and
Enginesting Controls for Major Asbestas
Removal, Resovation, and Demalitios

(-r : N, Mandat 4

This is & non-mandatary appendix

" designed to provide guidelines to assist

cmployers in caraplying with the
requirements of 28 CFR 1024852 Sgecifically,
4his appendix describes the equipment. -
methods, and procadures thet should be uled
in major asbestos removal projects  *
conducted to abate & tecognized nhutoa
hezard or in prep for building
renavation or demolition. These projects
require the canstruction of negative-pressure
temporary enclosures to contain the asbestos
material and 10 prevent the exposure of
bystandars and other employses at the
warksite. Paragraph (c}{6) of the standard -
requires that . .. {Wlhenever {essible, the
employer nhull enublhh aegative-presaure
enclosures before commencing ashestos
removal. demolition, or rencvation
operations.” Employers should also be uwars
that, when conducting asbestos removal
prajects, they may be required under the
Nuticaal Emissions Standards {ar Hazardous
Air Pollutants (NESHAPS), 40 CFR Part 61,
Subpart M, or EPA regulations under the
Clear Water Act, .

Coastruction of a negative-pressurs
enclosure is a simple but time-consuming
process that requures careful preparation and
execution: however, if the procedures below
are {ollowed, contractors shauld be sasured
of achieving a temporary barricade that will
protect employees and athers outsida the
eniclosure fram exposure to asbestoa and
minimize to the extent passihle tha exposure
of asbestos warkers inside the barrier as
well,

The equipment and materials required to .
construct these barriers are readily availabl

an enclasure around the remaval site, tha
standard requires emplayers to provide
hygiene facilities that ensure that their
asbestos contaminated employees do not
leave the work site with asbestos on their
persons ot clothing: the construction of these
{acilities is alsa described below. The ateps
in the process of preparing tho asbestos <
removal site. building tha enclasure,
constructing hygiene fucilities. removing the
usbestos-cantaining material. and restoring
the site include:

(1) Planning the removal project:

(2) Procuring the necessary materials und

equipment;

(3) Preparing the wark area;

{4) Removing the-asbestos-cantaining
material:

(S) Cleaning the work area; and

{8) Dispasing of the ssbeatos-containing.
waste.

Planning the Removal Pr&iecl

The planning of an ashestos removal
project is critical to completing thé project
salely and cost-effactively. A written
asbestos removal plan should be prepmd

Materiols and Equipment Necessary fuor
Asbestos Removal

Althqugh individual ashestas removal
projects vary in terms of the equipment
sequired to accomplish the removal of the
materisl, some equipment and malerials are
common (o most asbestos remavul
operations. Equipment and materials that ~
should be avuiluble at the beginniny of euch

. praject are: (1) mils of polyethylene sheeting:

(2) rolls of gray duct tape or clear plastic

* tape: (3) HEPA filtered vacuum(s); (4} HEPA-

filtered partable ventilution system(s): (5} a
wetting agent; (0} an aitless sprayer: (7} a
portable shawer unit: (8) appropriate
tespirators; (3) disposable coveralls: (10)
signs and labels: (11) pre-printed dispasal
bags: and (12} & manometer or pressure
gauge.

Rolls of Polyethylane Plastic and Tape.
Rolls of polyethylene plastic (6 milin
thickness) should be available Lo construct
the ashestos removal enclosuce and to seal
windows, doors, ventilation systems, wall
penetrations, and ceilings and floors in the
work area. Gray duct tupe ar clear plastic
tape should be used to acal the edges of the
plastic and (o seal any holes in the plastic
endolure. Polyethylene plastic sheeting can

that describes the equipment and pro
that will be used throughout the praject. The
asbeslas sbatemant plan will aid nat only in
executing the project but alsa in complying:
with the reporting cequirements of the USEPA
asbeatos regulations (40 CFR 81; Subpart M),
which call for specific information such as s
description of contrui methods and control
equipment to be used and the dispasai sites
the contractor proposes ta use to dispasc of
the ashestos caontaining materisis,

The asbestos abatement plan should
contain the foowing information:

« A physical.description of the wark aces;

» A description of the approximate amount
of material to be removed;

» A schedule.for tuming off snd nalmg
existing ventilation systems;

* Perscanal hygiene procedures;

» Labeling-procedures;

¢ A description of persanal pmm:nve
equipment andiclothing to be wom by
emplayeen:

* Adescription of the local exhaust
ventilation systems (0 be used:

* A description of work practices to be
abserved by employees;

* A description ol the methods o be used
to the asb taining matetisl;

» The watling agent ta be uzedi

* A descriptinn of the scalant (o be used at .

the end of the projext:

* An air monitoring plan:

<A dewnptlon of the method m ba used to
i rt te materiak: and:

and easily installed and used. In addition ta

. Thn location nmhz dumpaite:

d in rolla up to 12-20 feet in width
and up to 200 fect in length.

HEPA-Filtered Vacuum. A HEPA-filtered
vacuum is assential for cleaning the work
ares after the ashestos has been removed.
Such vacuums are dasigned to.be used.with ¢
HEPA (High Efficiency Particulaile Air) filter,
which is capable of removing 99.97 percent of
the asbestos particles from the air. Various
sizes and capacitiea of HEPA vacuums are

il QOns facturer, Nilfisk of
Amenu. Inc.*, produces thres maodels that
range in capacity {ram 5.25 gatlans to 17
guilons (see Figure F-1). All of these madels
ate portable, end all have long hoses capuble
aof reaching out-of-the-way places, such as
areas. above ceiling-tilea, behind pipes, ete.

Exhaust Air Filtration System A porsble
ventilation zyalem is necessary (o create a
negative presaure within the ashestos
removal enclazure. Such units are equigped
with.a HEDRA filter and are designed to
exhsust and clean the air inside the enclosuce

- beforeexhausting it to the gutside of the |

eaclosure (Gee Figure F~2). Systams are
available from several manufacturers. Qne
supplier, Micro-Trap: Inc.. * has two
veatilation units that range in capacity from
600 cubic.feet per minute (CFM] 10 1.700
CFM. Accarding ta the manufacturer's -
literature: Micro-Titap.* units filter particles
of 0.3 micron th.size.with an eficiency of
$9.98 pexcant. The number and capacity of «
unita required.wo ventilute an encigaure
diepend an thesize of the area to be
ventilated..

* Maation.of teds namat of commarctsls
products does Dot conntitule endarsemaent ez
recommandation. for wse.
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Soutva: Product Cataleg, Asbastos Coatral Tgchoologies, Luc., Maple Shade, N.J., 1085, .

Saurcs; Product Catalog, Asbestos Coatrel
Techoologies, Inc., Maple Sbade, N.|, 198%.

Figurn F-2. Portable Exbaust Vestilstion Systass
with HEPA Filter

Wetling Ageats. Wetting agents
{sucfuctants} are added to water (which is
then culled amended water) and used ta sask
asbestos-containing materisls: amended
waler penetratcs more effectively than plain
water and permits more thorough sosking of
the asbestos-cantaining materials. Wetting .
the asbestos-containing material reduces the
number of fibers that will break free and

. became airhome when the ashestos-

conlaining material is handled or atherwise
disturbed. Asbest ining materials
should be thoraughly scaked before removal
ia attempled: the dislodged material should
feel spongy to the touch, Wetling agents are
genersaily prepared by mixing 1 to 3 ounces of

.wetting agent (0 S gallans of water, -
Oune typs of asbeston, smatsite. is relatively |

reaiatant 10 soxking, either with plain or
amended water. The wotk practices of choice
when working wilh amosite containing
material are {0 saak the material as much as
passible and then to bag it for disposal
immediately after removal, so that the
material hus no time ta dry and be ground
into smaller oarticles that are more likely to
liberate airhome asbestas.

In & vary limited number of situatians, it
may not be possible to wet the asbestas-
containing materiol before removing it.
Examples of such rare situstions are: (1}

Flgars F~1. HEPA Filtered Vecuums

Remaval of asbestos matetial from s “live”
electrical box that was oversprayed with the
matetial when the rest of the srea was
sprayed with nsbestos-containing coating:
and (2) removing asbettas-contuining
insulation from a live steam pipe. In both of
theae tituations, the preferred approach
would be ta tum off the electricity or steam.
respectively, ta pemit wet removal methads
10 be used. However, where removal wark
must be perfarmed during working hours. Le.
when narmal operations cannot be disrupted.
the ashestos-containing material must be
remaved dry. Immediate bagging is then the
only method of minimizing the amount of
sithorne asbestos generated.

Airless Sprayer. Airless sprayers are used
to apply ameaded water to asb

‘containing matetials. Airless sprayers allow

the amended water to be applied in a fine
spray that minimizes the relesse of asbestos
fibers by reducing the impact of the apray on
the material 10 be removed. Airless sprayers
are inexpensive and readily available.
Portable Shuwer. Unless the site bas
available & permanent shower facility that is
contiguous to the remaval area, a portable
shower aystem is necesssary tc permit
employees to clean themselves alter
exposure (o asbeatos and to e any
asbestos cantamination from their hair and
bodies. Taking a shower prevents emplovees
[rom leaving the work ares with asbestas on
their dothes and thus prevenus the spread of
asbestos contamination to areas outside the
ashestos removal ares. This measure alza
protects members of the families of asbestos
workers from possible exposure (o asbeston.
Shawers should be supplied with warm water
and a drain, A shower water filtration system
10 filter asbestas fibers fram the chawer ,
water is recommended. Partable shower units
are readily.svailable, inexpensive, and easy

to inatall and transoart.
Respitatars. Employees involved in
1 removal projecta should be provided

with approgriste NIOSH-appraved
respiratore. Selection of the appropriste
respiratar shauld be based oa the

724

concentration of asbestas fibers in the wor
aren. If the cancentration.of askestos fibers
unknown. employees should be provided ~
with respiratars that will provide protection
sgmnal the highest concentration of asbesta
fibers that can reasonably be expected to
exist in the work area. For mast work with;;
an enclosure, employees should wear haif
mask dual-filter cartridge cespirators.
Disposuble face mask respirators (vicr
sheuld not be used ta protect emple. -
expasure to ashestos fibers.

Disposable Coveralls. Employees involver
in ashestos removal operstions shauld he
provided with disposable impervious
coverails that are equipped with head and
foot cavers. Such coveralls are typically
made of Tyvek! The coverall has a zippoer
front and elastic wrists and ankles.

Signs and Labels. Befare watk begins. a
supply of signs to demarcate the entrance*
the work area should be obtained. Signs ar«
available that have the warding required by
the finu! OSHA standard. The required labe
ars also commercially available as press-a
labels snd pre-printed on the &mil
polysthylene plastic bags used to dispose os
asbestas-containing waste material.

Preparing the Work Area

Preparation for cling negative-
pressure enclosures should begin with the -~
removal of all movable abjects from the wo
area, e.g.. desks, chairs, rugs, and light
fixtures, to ensure that these objects dao no
become cantaminated with ashestos. Whes,
movable objects are cantami d or ate
suspected of being contaminated, they shou
be vacuumed with a HEPA vacuum and
dleaned with amended water, unless they &
made of material that will be damaged by ¢
welling agent; wiping with plain water ix
tecommend in those where ded
water will damaes tha ahisct. Halare the
asheatos remaval wark hegins, objects that

$ Mastion of trade names or commercial
products dose not constitule endarsamant o
recommaendation for use.

BIRD 011906
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cunnot be removed fram the work ares
- shauld be covered with.a. &-mil-thick
{ polyethylene plasticaheeting tiiat is securely
T taped withiduct tapa ar plastictape to
achieve sauaintight ssxl'ureundithe abject.
: J Constructing the Enclosure
e When.all-abjects liave either been removed
fram the-work ares or coverad with plastic,
all penaations of the floar, wslla.and ceiling
should be.sealed.with &-mil palyathylene
. plastic sad:tape to pravent aithome asbeatos
from escaping {nto areas outside: the work
arex of framy lbdging in ceacks around the
penetrations: Penetrations-thst-requite
: scaling srw typically found around-alectrical
i cunduits, talaphane. wires, and water supply
: and dlaia pipes. Asingla-entrance lo be used
{or access and'egpese 10.the work area should
be selected. and all ather doars andiwindows
i should be sealed with tape or.be covered
with 6-mul polyethylene plastia sheeting and
securely taped. Covering windows and
uanecessary doars with a lsyer of
polysthylene before covering the walls
provides a second layer af protection and,
saves lime in installation becauss it reduces
the aumber af edges that must be cutund
tuped. All other surfaces such as support
colummns, ledges, pipes, and other surfaces
should.alsa.lie:.covered with polyethylune
pluatic sheating:and:taped before the.walls
thamaelves.ars complately covered with
’ sheetlng:
' j . Next a.thin layer of spray udhasive shaiild

St s

. be sprayed.along the-tap of all walls

Ty surrounding theeaclosed work ares. tlosa to-

} the wall-cailing-inter{ace; and a layer of.
¥ polyethylens-plasita-shesting should be stuck
to this.adhasive-aaditaped. The-entire inside
surfaces of all'walllaress ara coveredrin'this
manner, and the sheeting over the-walls is-
extended-acrose the floor ares-until it meety-
in the canter of-the-area. where it is-tuped o+
farra & single-layerafmatarial encasing the-
entire roamrexgept:for the ceiling: & finaft
layer of plastic slieeticry is then laid'acrosw
the plasticcovercd floor ares-and-uputie -
walls to a level’al*2 feerar so: this layer
provides s-second'protective layer of plustia
shecting-over-the-Qoor; which can then be

removed and dispcsed of easily afler the
asbestos-containing material-that has
dropped to the floor has.been bagged'and -
femoved, .
Building Hygiena Racilitice

Paragraph {jl.of the finsl atandard
mandatss that smployersiovolved in - |
asbestos removal, demolition, arrenovation
operations provida thelr employess with
hygiene facilities-tabe usad to.decontaminate
atbestas-exposad-waorkers, aquipment, and
clothing beforeisuch employees laave the
wotk area. These.dhcantaminatian facilities
cansist of: .

{1} A clean cliange raom:

{2} A showeryand

{3) An equipment room.

The clean change room is an area in which
employees remove their atreet clathes und
don their tespirators and dispogable
protective clathiag. The clean roam should
have hacka on the wall or be equipped with
lockers forthe storage of workers’ clothing
and personal articles. Extra dispasable
coveralls and.\owals.can.alsc be atored in the
clean change mom. :
thﬂ:l‘ .hm.mi.nhud ulg:bc wnﬁsuo(uu wi"!h hoth

¢ clean idicty:- change raom (see Figure
F-3) and should be used by ail workers
leaving the work ares.. The shawer should
alsa be used!to.clean asbestas-contaminated
equipment and’materiais. sucli as the
outaides of asbestos waste begp.and hand
taols used in:the removal process:

- WINOOWS ANO DQORS
COVERED WITH PLASTIC

0

=>
CLLAN
# EX¥AUST
OIATY”  SHOWER. CLEAM ROOM
ROOM  RUOM ~ (LOCKEA3) hera FILTERS
Sourcar FPA 13g3. Ash Wasts M t Cuid. (BPAISI‘-GW-“—M),

Figure ¥-3. Cutaway View ol Euclosurs and Hy giane Facilitine

The equipment'room:(aiso cxtleditie dirty
change room) is the ares where warkers
removathativproteative -covaraily-andiwhere:
equipment that'{s.lo be-usediiin the wark. area

° can be stored: THe:equipment room-shouid'be

lined with-6-mil-thick poiyethylene-plastia:
sheeting-in-the-same -way 'as wardone-in-the

7-25

work area enclosure., Two layers of 6-mil
palyethylena plastic sheeting that are nat
taped together fronr- & daoyble-flep-ar barrier
between the equigment raum.and the.wark
area and between the shower und'the.cleen
change roam (sas.Rigure F4), .

BIRD 011907
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’

Hork Area

- Equipment Room

Double Flap

P'IA!\
i

T

j.

T

1—'—-—_.'

Shower

. .

*

j

|
i
|
; |
|
l

Clean Change Room

Double Flap. °

_

Figure F-4 Typizal Hygiane Facility Layout

When fenuhle. the clean change room.
shower, rnd cquipmént room should be
conliguous and sdjacent to the negative-
prossure enclosure surrounding the removay
ares. In lhamhdmmgnumbudm
hysiene facilitias can be built amusuom 1)
dxe negative-prassune

ses, however, hygicos t-uiniu may hv-
lo ba lo:alcd on anather foor of the building.
where removal of asbeatce-containing
materiale is taking plece. In these insiances.
the hygiene [ucililics can ineffect ba made o
be contiguous to the work ares by
constructing & polythylene plastic “tuggel®
{rom the work arsa (o the hygiene facilities.

Such & tunnel can be made even in cases

to be butlt at the wark site, cmployces should
directed to change into & clean duspossble

waorkault inmediately after exiting the

enclosure (without removing their

respirators) and to praceed immediately to }

the shower. Alternatively. emplayees could
be directed to vacuum their dispasable
coveralls with 8 HEPA.filtered vacuum
before proceeding 1o & shower located a
distance from the enclosure,

The clesn room, shower, and equipment
toam must be sealed completely to ensura
that the sale source of sir flow through these
arcas originates from uncantaminated areas
outzide the ashestos removal, demolition, or
tenovation enclosure. The shower must he -
drained properly alter each use to ensure that
contaminated water is not releaszed to
uncontaminsted aress. 1f waste water is
inadvertently released, it should be cleaned
Up as saon a8 possibla to prevent my '
sabestos in the water from drying and
becoming sirbome {a ereas outside the work

-

Extablishing Negativa Pressure Within the |
Enclosure !

After construction of the enclosure s
compiticd, a veatilation system(s] should be
inawiled to creste & negative pressure within
the enclasunre with respect to the area outside _
the enclosure. Such ventilaticn aystems must
be equipped witk HEPA filters te prevent the
raleass of asbestos fikers to the environment ™
autsids the enclogure and should be open!ed
24 hours per day during ths ealire project
until the final clesnup is completed and the
results of final air samples ars received from
the laboratory. A sufficient amount of air
should be exhausted to create & pressure of
~0.02 inches of water within the snclosure
md‘x reapect to the area quiside the R

._ raem

where tha bygiene facilities ate |
sevaral floats abave ot belaw the work ares;
the tunnel begins with & double flap door at
the enclosurs, extends through the exit from
the floar, continues down the necessary
aumber of flights of ateirs and goes !hmugh .
double-flap to the hyxt acilllies,
which have been pmvmd ndewnbed

abave. The tunnsi is conatnicted of 2-inch by *

4-inch lumber or aluminum struts and
covered with ¢-mil-thick polyuhy!enu pluuc

sheeting,
lulhcnnmunnuwhenthmhnol

enough spece (a permit any hygisne facilities

7-26

These ventilatian syatems shauld exhaust 1
the HEPA-filtered clean air cutside the

building in which the asbestos removal.
demolition. ar renovation is taking place (see

* Figure F-Sl. If access to the cutaide is not .

available, the
the HEPA-filtered asbestos-free air ta an are
within the building that is as {ar away as
passible from the eaclasure. Care should be
takes to ensure that the clean air is released
aither to an ssbestos-free area orin sucha
‘way 22 not lo disturb-any azbeutos-
cantaining malerials.

venilaticn aystam can exhaur

3

BIRD 011908
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Exhaust duct
vented to
window

WA Auxitisry

L 3 L "

' X 2 - p wwenp

o
O]

_DF
Source: EPA 1888, Guldsncs foc Coatrolling Asb Containkg catecals ln Ruildings (EPA 50a/5-85-
4.
Figure F-§. Examples of Negative Px sy DF, D Isatien Facility; EU, Exhaust Ualt; WA,

A mangmeter ar pressure gauge lor
veasuring the negative pressure within tha

enclosure should be installed and should be
manitared frequently theoughout all work
shifts during which asbastas removal,
demolition, or renovation takes place,
Soveral types of manameters and pressure
SSUESE SIX AVERGGIE [Gr Uze QUIPAdE.

All ash removal. ton. and
demolition opecations ehould have a program

| makeup sir

samples should be collected From those
waorkers who can reasonably be expected to
have the highest potentisl expoaure to

. asbeatos.

Removing Asbestos Materials

Paragraph (e}{8)(ii) requires that employers
{nvolved In asbestas removal, demalition, or
renovation operations designate & competant
pervon ta: . .

{1) Sat up the enclosure:

{2} Easure the integrity of the enclosure; -

{3) Cantrol entry to and exit from the

asure;

{4) Supetvive all employce exposure
monitoring required by this section: -

(5) Ensure the use of protective clothing
-and equipment; -

{8) Ensure that employees are teained in the
use ol enginceting controls, wark practices,
and personal protective equipment:

(7} Ensure the use-of hygiens facilities and
the abacrvance of praper decontamination
procedures; and

{8) Ensure that engineering controls are
functioning pragerly. .

The competent person will generally be a
Certified Induatrial Hygienist, an (ndustrial
hygienist with teining and experience in the
handling of sshestas, or & person who has

- such training and experieace as ¢ result of

aoethe-job treining end sxperience,

Ensuring the Integrity of the enclosure is
accamplished by Inspecting the enclosure
befars asbestos removal work hegins aad
prior to each work shift thraughout the entire
period wark is being conducted in the
encicsure: The inapection should be
conducted by locating all aress where air
might escape from the enclasure; this is best
sccamplished by ruaning & hand over al
seams in the plastic enclosure 1o easure that
no seams are ripped and the tape is securely
in place.

The competent persan should slsc ensure
that all unautharized personns! do not enter
the enclosure and that all employees and
other personnel who enter the enclosure have
the proper protective clothing and equipment
He ar she should slso easuce that all
emplayees and other personnel who enter the
enclosure use the hygiene facilities and
absetve the praper decontemination
pracedures (described belaw).

Proper wark practices are necessary during
ashestas remaval, demolitian, and renovation
to ensuse that the concentration of asbestos
fibers inside the enclosure remains as law as
possible. One of the most impartant wark
practices is 1o wet the asbestos-containing
material befors it is disturbed. Afterthe -~

bestos-containing material is tharoughly

{for monitering the concentration of alrborne
sabestos and employes exposures to
asbestor.-Ares eamples should be collectad
{nside the saclosure (approximately faur
samples for 5000 square feat of enclasure
area). At least two samples shauld be
collected outside the wark ares, coe at the
muance w the clean change toom and one at
the exhaust of the pottable veatilation
system. In addition, saveral breathing zona

wetted, {t should be removed by scraping (as
in the case of sprayed-an or troweled-o
cailing material) of remaved by cutting the
smetal bends or wire mesh that support the

- asbestas-containing material on boilers or

pipes. Any residue that remains on the
surface of the cbject from which asbestos {s
being remaoved should be wire brushed and .
wet wiped. N

. te matarial P"’"‘I‘":'

aflier its removal {s another work practica

coatrol that Is effective In reducing the
ith joa af asb within the

BIRD 011909
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' enclasure, Whanever possible, l.he ashastos

should be receoved-and placed dirsctly into
bags fordizposal rather than dropping the
material to tha floar and picking up all of the
uutcml when the removal is complete. T a
amaunt of ime elapses between

chc me that the msterial is remaved and the
time it is bagged. the asbestas materiat is

likely to dry cut and generate sshestos-laden
dust when it i disturbad by peaple working
within the eaclasure. Any asbiestos-

coatamineted l‘ plies and equipment that

cannat be dem:(pum thwj

dnpcud of lu m—hbdcdbua: llcm fn this
tic sheeting, disposabls

© work dollung. te-pintar cartridges, and

contaminated wash watar.
A checldist is one of the most effective

methods of easuring adequale surveillance of

the integrity of the asbestos removal
enclosurs. Such & chacklist is shawn In Figure
F-4. Filling qut the checklist at the beginning

af each shifl in which asbestos removal is )
being performed will serve to document that
all the necessary precautions will he taken
during the asbestos removal work. The
checklist contains entries for ensuring that: !

® The wark area enclosure is complete: b

*© The negative-pressure system is in
operation;

* Necessary signs and lahels are used:
SLLMNQG COOE 4510-34-M 3

o
fudae
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O
Asbestos Removal, Renovation, and
) Demolition Checklist
Date: Location;
Supervisor Project # _
) Work Area (sq. ft.)
I. Work site barrier
Floar covered
- Walls'covered
Area ventilation off
All edges sealed
, Penetrations sealed
Entry curtains
1I. Negative Air Pressure
) HEPA Vac __° Ventilation system
Constant operation :
Negative pressure achieved .
I1x. .signs
. Work area entrance
Bags labeled
IV. Work Practices
Removed material promptly bagged
Material worked wvet
HEPA vacuum used
No smoking
No eating, drinking
Work area cleaned after completion
Personnel decontaminated each
departure
V. Protective Equipment
* Disposable clothing used one time
. Proper NIOSH-approved respirators
VII. Showers
on site
Functioning

Soap and tovels
Used by all personnel

Pigure F-6. Chetklist

BRLING SO0« U16-2-C

7-19

Yes
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= Appropriate work practicee are used:

» Necessary protective clothing and R
equipment are used; and .

«.Appropriale decontemination procedures -
ace being loflowed.

Cleaning the Work Arca -
Alter all of the ashestos-containing
muterial is removed and bagged. the entire
work area should be cleaned wntil it is free of
all visible usbestos dust. All surfaces from
which asbeatos has been removed should be
cleuned by wire brushing the surfaces, HEPA.
vacuuming these surfaces, and wiping them
with umended water. The inside of the plaslic

enclosure should be vacuumed with s HEPA
vacuum and wet wiped unti} there is no
visible dust in the enclosure. Particular

altention should be given to small horizontal ’

e el
ights, and support tr: r drop ce
All such surfscas should be free of visible
dust befare the final dir samples ate
callected. ’
Additionai sampling shauld be canducted
inside the eaclosure after the cleanup of the
work ares has been completed. ,
Approximately four area samples should be
caliected for each 5000 square feet of
enclasure ares. The enclosure shauld not be

7-30~.

dismantied unless the final samples show |
asbestos concanteations of less than the fin._
standard’s action level. EPA recommends
that a cleerance level of 0.01 f/cc be achiev:
befare cleanup is cansidered complete. :
A clearance checkiist Is an effective 3
methad of ensusing that all surfaces are
sdequately cleaned and the eaclosure is
ready ta ba dismantled. Figure F=7 shows a
checklist that can be used during the final- §
inspection phase of asbestos abatement.
removal, or renovation operations.

SHLING COOE 4510-2¢-M

S5
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- T hY
Pinal Inspection of Asbestoe Remaval., Renovatioam,
and Demslition Projects
.Date:
Project: :
Locatian:
Buyilding:
CHECKLIST:
Residual dust on: Yes No - Yes . "No
a. Floor : e. Harizontal
-b. Horizontal surfaces
surfaces £. Pipes
¢. Pipes g. Ducts
d. Ventilation h. Register
equipment i. " Lights
FIELD NOTES: . '
here. :

FINAL AIR SAMPLE RESULTS:

Figure F-7. Clearance Checklist

HIUNG COOE 4510~
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Appandix G to § 1926.58—Work Practices ~—Use of Glave bags or renovalion operution and welling agents |
and Enginesring Cantrols lor Small-Scals, —Removal of entire asbestos insulated should be used cantinually throughout the
Shost-Ducation Asbestos Re ton and pipes or structures wark period to ensuce that any dry asbestos~
containing material exposed in the course of

Maiatenancs Activities—Noa-Mandatory
This sppendix is not mandatory. in that
construction industry employera muy choose
to comply with all of the requirements of
QSHA's final cule for accupational exposure

"o asbestos in the construction industry.

§ 102558 However, employers wishing to be
exempted from the frementzof °
purugraphs (e}(6} and ([}{2)(1i){8} of § 1928.58
shall comply with the provisiens of this
appendix when performing small-scale. sharte
duration re or maint

activiies. OSHA snticipates thut employers
in the electrical. curpentry, utility, plumbing.
und inerior conatruction trades may wish to
avail therselves of the final standurd's
exemptions far small-scale, shart-duration
rer ion and-maint aperations.

Definitian of Small-Scale. Short-Duration
Activities

For the purposes of this appendix, srull-
scale. short-durution renovation and
maintenance activities are tusks such as, but_
not limited to:

». Removs! of asbesips-contuining
insulation on pipess

* Remaval of small quantities of esbestos-
contuining insulstion an beums or sbove
ceilings:

» Replucement of un usbestos-containing
gasket on a vulve:

« Instutlation or removal of a small section
of drywull; s -

» [nsiuliation of electrical conduits through
ar groximale to asbestos-contuining
materiats. . . ..

Evidence in the record (see the Summary
und Explanation sectian of the preamble {or
puragraph {g]. Methods of Compliance, for
specific citutions) suggests that the use of
certsin engineening and wark practice
cantrgls is capable of reducing employee
espasures o ashestos to levels below the
final stundard's uction level [0.3 f/cc).
Several controls sad wark practices, used
either singly or in combination. can be
employed eflectively to teduce ashestos
exposures during small auintenunce gad
rencvalion cpetations. These include:

s Wet methods; *

* Remaoval methods .

—Use of mini-enclosurss

* Enclosure of ashestos materials: and

* Maintensnce programs.

This appendix describes these contrals and
work praciices in detail.

Preparation of the Area Before Renovation or
Maintenance Activilies

“The first step in prepating to perform a
small-acale. short-duration asbestos .
renovation or maintenance lask, regardless of
the abatement method that will be used, is
the removsl from the work area of all objects
thal are movable ta proteet them {rom

‘ashestos contamination. Objects that cannot

be removed must be covered completely with
& &-mil-thick golyethylene plastic sheeung
before the task begins. If abjects have
already been cantaminated. they should be

, tharaughly cleaned with a High Efficiency

Particulute Air (HEPA) filteced vacuum ar be
wet wiped before they arefemaved fram the
wark acea or campletely encaced in the
plustic.

Wet Methods

Whenever feacible, and regardless of the
ubutement method to be used (2.8 removal,
enclasure, use of glove bags), wel methods
must be used duting small.ecale, shart
durution muintenance and renoveljon
activities that involve disturbing ashestos-
eantaining materials. Handling agbestas
materials wet is onc of the mast reliable
methods of ensuring that asbestos fibers da
not became airborne. aad this graciice should
therefare be used whenever feasible. As
discussed in the Summary and Explanation
section of the preamble for paragraph (g).
Methads of Complisnce, wet methads can be
used in the great majority of workplace
situations. Only in cases where asbestos
wark must be performaed an live electrical
equipment, on live steam fines, ar in other
areas where water will seriously damage
materials or equipment may dry removal be
perfocined. Amended water or another-
wetting agent should be applied by means of
an airless sprayer to ninimize the extent to
which the usbestas-containing material is
disturbed.

Asbestos-containing materisls should be
wetied from the initiation of the mantenance

.
7=7

the work is wet and remains wet until finala
dispasal.. ° K
n -.l or &, ll’
Containing Materials
Several methods can be used to semave a

i

of.‘(’- tos-

small amounts of asbestas-containing kb
materials during smail-scale, short-duration
rengvation or maintenance tasks, These
include the use of glove bags, the removal of
an entice asbestos-covered pipe or structus &
and the construction of mini-enclosures. Tt -
procedures that employers must use for eac..

of these operations if they wish ta avail
themselve) of the final rule’s exemptions ar= ,
described in the following secticns. I’
Glove Bags . H
As discussed in the Summary and
Explanation section of the preamble for i

puragraph (8], Methods of Campliance.
evidence.in the record indicate thut the usé }
glove bags teenclose the work ares during
smail-scale, shott-duration maintenzace of
renovation altivities will result in employe ]
exposures ta asbestos that are below the
final standard's actian level of 0.1 {fce. This-~
appendix pravides requirementa for glave-
baug pracedures ta be follawed by employer;
wishing to avail themselves of the standacc
exemptions [ar each actvities. OSHA has ;J
determined that the use of these proced:

will reduce the 8 hour lime weighted av: e
(TWA) expasures of employees involvea 1R
these work operations o levels below the %
action level and wilt thus provide a degree .t
employee protection'equivalent to that  ~
provided bycompliance with all pravisions of
the final rule. ’

Clove Bag Installatios. Glove bags are ¢
approximalely 40-inch-wide times 64-inch- ~
lang bags fitted with arms through which the
work can be performed {see Figure G-1{A)] :
When properly instulled and used, they
permit warkers to remain completely isalac
from the asbestos matenial removed or
replaced inside the bag. Clove bags can thus
provide a flexihile, eanly installed, and
quickly dismantied temparary small work
arca enclosure that is ideal for small-scale
ashestos renavation or maintenance jobs.

:
]
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Fc"um G-1. Diagrams Showiag Preper Use of Glove Bags in Small-Scale, Shorl-Duration Maistacsocs snd
. Resgavaton Qperaticas.

These bags are single use control devices
that are disposed of at the end of each job.
The bugs ars made of transparent 8-mil-thick
polyethylens plastic with arms of Tyvek *
material (the same material used to make the
disposable protective suits nsed in major
ashestos removal. ¢ tion, and demolition
aperations and in protective glaves). Glove
bags are readily available from safety supply

t or specialty asb removal supply
houses. Glove bags come pre-labeled with the
asbestos waming lubel prescribed by OSHA
and EPA far bags used 1o diapose of asbestos
wasie,

Glove Bag £quipment and Supplies.
Supplies and materials that are. necassary to
uss glave bags effectively include:

(1] Tape (o seal the glove bag to the area
from which absbestas is to be removed:

(2} Amended water or other wetting agents;

13] An aitless sprayer for the application af
the wetting agents

* Mention of trade names or commercisl producta

, doesaotconilitute andarsemant or

ssconunendation {or uae.

{4) Bridging encapaulant (a paste-like
substance for coating asbeslas) to seal the
raugh edges of sny asbastos-cantaining .
materiais that remain within the glove bag at
the points of atuichment after therestof the .
asbestos has be removed:

{5) Tosla such as razor knives, nips, and -
wirte brushes {or other toals suitable far
cutting wire. etc.k

{6) A HEPA filter-equipped vacuum for
evacuating the glove bag (to minimize the
release of asbestos fibers) during removal of
the beg from the wark area aud for cleaning
any matetiul that may have escaped dusing
the instailation of the glova bag: and

(?) HEPA-equipped duat cartridge
respirators for use by the employees invoived
in the remaval of asbastos with the glove bag. °

Glove Bag Work Practices, The praper use
of glove bags requires the following stepa:

{1} Glove bags must be installed so that
they completely cover tha pipe ar other

P e e N L )
VwewTe ¥ TTANIY SN MLEIWS 1T UIRA M LU MR eULiC.

Glove bags sre installed by cutting the sides
of the glove bagta fit the size of the pipe from
which asbestos is to ba remaved. The glove -

bag iz attached to the pipe by folding the
apen adges togather and secyrely sealing
them.with lape. All openings in the glove bag
must be saaled with duct lape or equivaleat
material. The bottam seam of the glove bag

‘must also be sealed with duct lape ar

equivalent to pravent any leakage from the
bag that may reqult from a defect in the
bottom seam {Figure C-1(8)).

{2} Tha employer whao is performing the
asbestas removal with the glave bag must
don a half mask dual.cartridge HEPA-
equipped respirator; respicatars should be *
worn by employees wha are in clese contact
with the glove bag and wha may thus be
expased 43 & result of small gaps in the
seams of the bag or hales punched through
the bug by a razar knife or 3 piece of wire
meskh.

{3) The removed ssbestos muteriul from the
pipe or ather surface that has fallen into the
enclosed bhag must be thoroughly wetied with
a wetting agent (applied with an airless
sprayer thraugh the pre-cut port provided in
most glaves bags or applied through a small
hale cut in the bug) {Figure C-1{C}).

(4) Once the asbesioe material has been
thoroughly wetted, it can be remaved {rom
the pipe, heutn or ather surface. The ckaics of
taal 1o use to remave the asbestos-contaning
materizl depends on the type of maternal to
be ed. Ash ining materiuls
ate generally covared with painted canvas
and/ar wire mesh. Painted canvas can be cut

*with a razor knife and paeled away from the

ashestos-containing material underneath,
Once the canvas has been peeled awuy, the
usbestos-containing material underneath may
be dry, in which case it should be re-sprayed
with & wetting agent ta ensure that it
generates as little dust as passible when
removed. If tha asbestos-containing muterial
is coversd with wire mesh, the mesh should
be cut with nips. tin snips, or other
appropriate tool end removed.

A wetting agent must then be used to spray
any layer of dry matestal that is exposed
beneath the mesh, the sucface of the stippued
undetlying structure, and the inside of the
glove beg.

(5} After remaval of the luyer of asbestos-
cantaining material. the pipe or surface from
which asbestas has been remaoved must be
thoroughly cleaned with a wire brush and
wet wiped with & wetting agent uniil no
traces of the asbestos cantairung material can
be seen.

(68) Any asbestos containing insulation
edges that have been expased as & result of

. the removal or maintenance activily mus| be

encapsulated with bridging encapsulunt ta
cnsure that the edges da not release usbestas
fibers (o the atmosphere after the glave bag
hae been remaved.

{7} When the asbestas remaval and .
encapsuletion have been completed. a
vacuum hose from a HEPA filtered vucuum
must be inserted into the glove bag thraugh
the port to remave any air in the bug that
may contain asbestos fibers. When the air
has been removed from the bug. the bug
ahould be sgucezal ighily (43 ciuse @ e
top as possible), twisted, and sealed with
tspe. ta keep the asbeatos materials vafely in
the bottom of the bag. The HEPA vacuum can

BIRD 011915
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#hen be.remaoved from the bag and thegloss

bag itsolf-can be.ramaved from the.watk ases

to be disposed of ptopcrly {Figure G-3{D)).

asbestos from & small vanuilaton system.ar
froma short length of duct, a glove bag.may
not be eitherlacge saough ar of the proper
shape o-anciosa the work ares. Jn such

cases, a minl-eaclosure.can.be bullt.around

hlmuhnmﬂndqdoﬂdmnoa

tlon work ts -

to b- pcd‘nund [,‘Fi;un&.z)..Such—m

.Top ¥Yiew '
: ]
11 .o i1
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: I !
% 1 : .
|
§
/
Plaszic
curtain
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: curtain Lurtafa
\ v
I 11 i
| 41 f .
1 Hork i Change | -
4 Area l. Rooa i
{ A d
% 1 i
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1 - 11 lAsbestos)
1 ] ; 1
| | I -
i Ly R
A 1 . {
I 14. i
1 11 - i
1 L \KJ Yacunm hase
Figwe G-2. 3 e of Misl-eaclosurs
Mini-Enclosures enclosuse should ba castructed of -mile -
In some instances, such as remeoval of thick polyathylens plastic shesling nndun

be small enawghio restrict eatry to tha
ubumt workares l0-0ns wotker, © 7
Par example, a-mini-snclosure.can be built
in 8 ansall ulility-clesnt-whas axbestes. -
coataining duct-ceveringilato bemcvod.
The enclosure s construated by
. (3).Affixing plasiic sheating o thasalls
wnh npny.n.dh.dvc;nd tapes

7-34

{2) Covering the floar with -plastic and
sealing the plastic covering the flacr to the
plastic.andhe walls,

(3] Sealing asy pecatsations such a3 pipes!
or elnctrical coaduits with age; and 3

(€} Cenatructing-a smail change room
{approximstely 3 featiaquace} made of 6-mil-
thick palyathylene plasuc:supported by 2.
{ncia by &-inch-lumber (the plustic should be
attached ta-the lumb pparts with lt:plen
or sptay adhesive and tape)

The change roum should be cantiguous to
the mini enclosure, and is necessary o allow
the worker {o vacuum off his-protective -
coveralls and remove them before leaving th
work wrea. While inside the endlasure. the
worker should wesr Tyvekt dispasable
caverslls and ysethe appropriate HEPA
{iltered dua] caruwidge respiratory protection

The advaatages of mini-anclosures are the
they limit the spread of.asbestas
cantamination. reduce tha potential exposure
of hystanders and ather workers who may b

. working in adjacent arcas, and are quick an.

easy Lo inatall. The disadvantage of mini-
enclosuses is that they may be too small.to
contain the squipment.necessary to-create a
negative pressute within the enclosure:
howewer, the double layer of plestic sheeting
will serve Lo resuict the relsaseof acbestos
fibers to the ares outside the enclosure.

Remaval of Entire Structures 3

When pipes are insulated with ashastos- -
contaizing muterials, removal of the entire
pipe may be.more pratesiive, suier, and
maore cost-eflective than stripping the

- asbestos insulation from the pipe.:Before -

such a:pipe is cul. the ashestos-containing
insulation must be wrapped with 8-mil
polyethylene plastic and securely scaled with
duct tape-orwequivalent. This plastic covering
will prevent asbestes fibers fra becoming
airborne as & result-cfthe vibration created
by the power saws used to cut the pipe. If
possible, the-pipes-should be cut at locations
that are got insulaled ta avoid disturbing the
asbestos. If & pipe s completely insulated
with asbestos-cantainiing materials, amall
sections should be siripped using the glove-
bag method described above belore the pipe
ia cut at the stsipped sectiona,

Enclosure

The decision to enclose rather than remove
asbestos-containing materiel from an araa
depends on the bullding owner's preference. ;
Le, for removal o containment. Owners
cousider such factors as cost ellectiveness.

and the amaunt of traflic in the.ares when
determ!nlncukxd\ cba.umen! methad 0-use..
the the

* the physical configucation af the work area, ]

struciure rather than ln-tmuc the asbestos-
containing material Insulating it. a 20lid
steucture (airtight walls and ceilings) must be_

- bullt araund the asbestos covered pipe or

nm.alnn«m preveal the relesse.of mbeostos-
ials’{nto the area beyoad the
endom and 1o orevent disturbiae thaew

don aat
recommandation foe uns,

lmdwmcwpdm

[
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matenuls by casual contact duting future
maintenunce operutions.
Such a permacent {i.c., for the life of the *
building] enclosure should be built of new
truction materials and shoufd be impact
sosistant and aistight. Enclosute walls should .
be mude of tongue-and-groove boards,
baurds with spine joints, or gypsum boards
having taped deama. The underlying structure
must be able lo suppart the weight of the
enclosure. [Suspended ceilings with laid in
panels do not provide sittight enclasures and
whould not be used (o snclose structures -
covered with asbestos-containing materials.)
All joints beiween the walls and ceiling of
the enclosure should be cautked to prevent
the escape of asbestas fibers. Buring the
installation of enclosures, taals that are used
{such as drills or rivel taols) shouid be ;
equipped with HEPA-filtered vacuums,
Befure consteucting the enclosure, all
(] ' I'. Aaalt = 3 rL linu.tewscd
lights. and pipes in the aces tg be enclosed
shauld be maved to ensure that the enclosure
will not have to be re-opered later for routine
or emergency maintenance. I such lights or
ather equipment cannat be maved to a new
locatien for logistic reasons, ar if moving
them will distush the s3bestos-coniaining
materiuls, removal tather than enclosure of
the asbestos-containing materiais is the
spprapriste control method to use. -

Maintenance Progrom

An asbeslos maintenance program must he
initiated in all facilities that have asbestoa-
containing materialy. Such a program shouid
include:

« Development of an in yofall -
asbestos-containing materials in the facility:

« Perindic examination of all asbestos-
containing meterials to detect deterioration:

« Written proceduces for handling asbestos
materials during the performance of small-
scale. shart-duration maintensnce and
renovation sctivitiess

= Written procedures for asbestos
disposal; und

« Written procedures for dealing with
asbestos-celated ememgencica.

Members of the building's muintenance
engineering stalf (electriciuns. heating/aic
condilioning engineers, plumbers, etc.) who
may be required to handlie ssbestos-
contaming materials should be trained in safe
procedures. Such training should include at &
mimmusn:

« Infocmation regarding types of asbestos
and its various uses and forms:

o Information on the health effects -
associated with asb pasure;

* Descriptions of the proper methads of
handling asbestos-containing materials: and

¢ Infarmation on the.use of HEPA-
equipped dual cartridge respiratory and other
persaonal protectinn during maintenance
actvities, :

Prohibited Aclivities

The training program for the maintenance

R ng stuif should describe methods of
hundling asbestos-conteimag materials as
well as rouline maintenance activities that
1rm nenhihited whan aahastas.canteinins
matenals are involved. For exumple,
maintenance stalf employees should be
tnstructed:

* Notto drill holes in asbestas-containing .
-materials;

« Not t6 hang plants or pictures on
structures covered with asbestos-containing
materials;

11. Not to sand nhuloa-conui:}ing floor
tiles : .
¢ Not to damage azbestos-containing
multerials whils moving fumiture or other
objects: _—

* Not to install cuttains, drapes, or
dividers in such a way that they damage
asbestos-containing materials: ' .

+ Not to dust floors, ceilings, maldings ar | -
other surfaces in asbestos-cantaminated
envitonments with & dry brush or sweep-with
& dry broom: ' ,

* Nat tg use an ordinary vacuum to clean
up ashestos-containing debris:

« Nat o remave ceiling tiles below
ashestos-containing materiala without .
wearing the proper tespiratory protection.
clearing the area of other people. and
observing asbestos remaval waste dispasal
procedures:

* Notla remove ventilation system filters

7 and
* Not 10 shake ventilation system filters,
Appandix H to § 392658 —Sulistance

_Technical Information for Asbestos, Noa
Mandatory' .
1. Substance ldentification

A.Substance: “Ashestos™ is the name of a
class of magnesium-silicate minerals that
occur in {ibrous farm. Minerals that are
included in this group are chrysotile,
cracidalite, amosite. antbophyllitc asbestas.
tremolite asbestos, and actinaiite usbestos.
- B. Asbestos, tremaolite. anthophyllite. and
actinolite are used in the manufacture of
heat-resistant clothing, automotive brake and
clutch linings. and a vatiety of building
materialy including flooe tiles, roofing felts,

ceiling tiles, asbestos-cament pipe and shaet,
- and fire-resistant drywall. Asbestos, . -

tremolite, anthophyliite and actinolite are
slso present in pipe and boiler insulation
malerials, and in sprayed-on materials
lacated an b in crawl , and

between walls,

C. The potential for an asbestoscontaining
product ta release breathable fibers depends
on its degree of friability, Friable means that
the materizl cen be crumbled with hand
pressure and is therefore likely to emit fibers.
The fibrous or fluffy sprayed-on materials
used for fireproofing. insulation, or saund
proofing are considered to be friable, and
they readily release aitborne fibers if
disturbed. Materials such as vinyl-asbestas
flaar tile ar roofing felts are cansidered
noniriable and generally da not emil airbome
fibers unless subjected to sanding or sawing
operations. Ashestosicement pipe or sheet
can emit airbarne fibers il the materials are
cut or sawed, or if they are broken during
demolition operations. o

D. Permissible exp Exposure to
aitborne ashestos, iremolite, anthaphyllite,
and actinolite fibers may not exceed 0.2
fibers per cubic centimeter of alr (0.2 {fec)
averaged over the 8&-hour warkday.

1. Health Hazard Data

A. Ashestos, tremalite, anthophyllite, and
acunolit€can cause disabling respiratary

7-35

.

disease and various types of cancers if the
{ibers are inhaled, Inhaling or ingesting fibers
from contaminated clothing or skin cac also
resuit in these diseuscs. The symptoms of
these diseases generally do nat appear for 20
or more years afte initial exposure,

B. Exposure to asbestoa. tremolite,

anthaphyllite and uctinolite has baen shown

to cause lung cancer. mesothelioma. and
cancer of the stomach and calon. .
Mesotheli isararec .of the thi
rnembrane lining of the chest and abdamen.
Symptams of mesathelioma include shortness,
of breath, pain in the walls of the chest, and/
or abdaminal pain,

111 Respirators and Protective Clothing

A. Respirators: You are required {o wear &
respirator when performing tasks that resuft

* in asbestos, tremalite. anthophyllite and

actinolite exposure that exceeds the
permissible expasure limit (PEL) of 0.2 f/cc.
These conditions can accur while your

" employer ia in the procesa of installing

engineering controls to reduce asbestos,
remalite, anthophyllite and actinolite
exposure, or where engineering contrals are
aol feasible to reduce asbestos, tremolite,
anthophyllite and actinalite exposure. Air-
purifying respirstors squipped with a tugh
efficiency particulate air (HEPA) filter can be
used where airborne asbestas, tremolite,
snthaphyllite and actinolite fiber
concentrations do not exceed 2 {/cce
otherwise, aic-aupplied. positive-pressuce, full
facepiece reapirators must be used.
Dispasable respirators or-dust masks are not
penmittad to be used for asbestos, tremolite,
anthophyliite and actinolite work, For
effective protection. respiratora must {it yaur
face and head anugly. Your employeris
required to conduct fit tests when you sre
firat assigned a respirstor and every 8 months

. therewfter: Respirators should not be

loosened or removed in work situstions
where their use is required.

B, Protective Clothing: You are required ta
wear protective clothing in wark arcas whete
asbestos, tremolite, anthophyllite, and
actinolite fiber concenirations exceed the
permussible exposure limit (PEL) 0f 0.2 {/cc to
prevent contaminstion of the skin. Where
protective clothing is required. your employer
must provide you with clean garments.
Unless you are warking on a large asbestos,
tremolite, anthophyllite. and actinolite
remaval or demolition project, yoir employer
must alsa provide a change room and
separate lockers for your street clothes aad
cantsminated wotk clothes. If you are -
warking on a large ashestos, tremolite,
anthaphyllite, and actinolite remaval or
demalitian project, and where it is feasible to
do 30, your employer must praovide a cleaa
room. shower, and decontamination room
cantigucus to the wark ares. When leaving
the work area, you must semove
cantaminated clothing before procaeding to
the shower. if the shower is not adjacent to
the work acea, you must vacaum yaur
clathing hefore proceeding to change the

1 -, - n

snam and - 1L, -15. Y
SESEI SIS v rTves IV PIuTLMS MmOy AUl

in contaminated change roams and shawers.
leave your respiratar on until yau leave the
showar and enter the clean change room.
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IV, DispasalRrocedurmsand Olossup -
* A. Wastasthat are genotatud bry proomyees -
where ashesion, dromadlite, watbuphpdlite, mad

actinalite is pessent tade:

1. Einply ashestos, Lemelite, ansbophyilite,

. and actinotite.ahipping costainars. -

2. Pracess wasies such.as cuttings,
trimmings. or rejact materiale. i

3. Housekeeping wasts fom ping ar
yacuuming. . -

4. Asbestos firsprovfingor imeudating

material that ds removed from buildicgs.

§. Asbestas-containing building products
removed during building renovation or
demolitian, .

8. Contaminated disposabla protective
clothing.

B. Empty shipping bags can be {Iattened
under exhaust haods and pucked into airtight

taincrs for dispasal, Enpty shipping
drums are difficuit to clesn and should be
sealed.

C. Vacuum loge or disposable paper filters
should not be cleaned. but should be sprayed
with a fine water mist snd placed ints a
labeled waste container.

D. Process waste and bousekeeping waste
should ba wetted with water or & mixture of
watsr and surfactant priot to packaging in
dispossble coatainers.

E Asbestos-containing material thet is
removed from buildings must be disposed of
in leak-tight 6-mil thick plastic bags, plastic-
lined cardboard contsiners, or plastic-lined
metal cantal Thasa wastes, which are
removed while waet, should be scaled in
containers before they dry out o minimize
the release of asbestos, tremolite.
anthophyilite, snd actinalite fibers during
handling. .

V. Access to Information

A. Exch year, your employer Is required to
inform you of the infarmation contained In
this stendard and appendices for asbestos. Ia
additian, your employer must lastruct you in
the proper wotk ptactices for hendling
asbestos-conlaining materials, snd tha
carrect use of prateclive equipment.

B. Yaur employer {s required to determine
whether you are being expased to sshestos.
You or your represeniativa hag the right to
obsarve employee measwaments and to
record the results obtained. Your employer {a
required to inform you of your expasuse, aad.
If you are exposed above the permissible
limit, he or sha is required tg inforra you of
the actions that are being taken 13 teduce  °
your exposure to within the permissible limit.

C. Your employer is required to keep
tecords of your exposures and medical
examinations. These exposure records must
be kept for at least thirty (30} years. Medical °
recards must be kept far the period of your
employment plus thisty (30} years.

D. Your emgloyer is required to release
your ure and medical records to your
physician or dasignated representative upon
your written request.
Appendix I to §1620.58—Medical
Survelilance Guidalines for Asbestos,
Tremalits. Anthonhyllita. and Actinallts, .
Noz-Mandatory .
L Routs of Entry

Wnhaladon ingestion.

11. Toxioelogy .
Clinical evidenge-of theaddverneeflects
associated with exposure to asbestos,
tremalite. -amthophyitite, and actindilte, i
present m the form of veveralwell-conducted
epidemiofogicl studies of vecupeironelly
expased workars. zamily-comtacs-ai-warkers,
and personativing acarusbosion, wamolite,
anthaphyllite. and actinalite mmes. Tirere
studies havexthown u definiteaseaciation
between exposurs (o asbestos, ‘eemolite,
anthophyllite, and sctindlite-andan |
increased incidence of lung cancar; plaural
and peritoncal-mesothelioma, gastrointestinal
cancer, and asbestos{s. The latteris a
disabling fibratic fung dizease that ix caused

anly by expasure to ashestos. Exp to
asbestas, tremolite. anthaphyllite. and
actinolite haz also been associated with an
increased incidence of esophageal, kidney,
laryngeal. pharyngeal. and buccal cavity
cancers. As 'mlh other gx'wwn chronic
with asbestos. tremolite, anthaphyllite, and
actinolile generally appears about 20 years
fallowing the first occurrence of exposiire:
There are no known acute effects associated
with expasure ta ashestos. tremolite,
anthophyllite, and actinalite. .
Epidemiologica) studies indicate thet the
risk of lung cancet among exposed workers
who smoke cigarettes ia greatly increased
over the risk of lung cancer amang non-
exposed amokers or exposed nonsmokers.
These studies suggest that cessation of
smaking will reduce the risk of lung cancer
for & persan exposed (o asbestos: temalite,
anthophyllite, and actinolite but will nat
reduce it to the same level of risk as that
existing for an exposed warker wha has
never smoked,

111 Sigus and Symptoms of Exposure-Related
Disease

‘The signs and symptoms of lung cancer or
gastrointestinal cancer induced by exposure
to asbestos. tremolite, anthophyllite, snd
actinolite are not unique, except that a chest
X-tray of an exposed patient with lung cancer
may show pleural plagues, pleural
calcification, ar pleural fibrosis. Symptoms
characteristic of mesothelioma include
shortness of breath, pin in the walls of the
chest, or abdominal pain. Mesathelioma has
a much langer latency period compared with
lung cancer (40 years versus 15-20 years),
and mesaothelioma is therefore mare likely ta
be found amang warkers who were ficst
exposed 1o asbestos st an early age.
Mesothelioma is always fatal.

individualized charaateristic. In sovere.cases. i
death mey bezawsed by respiratary or
cardiac f(ailure,

IV. Sucveiliance and Preventive

Cansiderationy p

As notedabove, expoawse lomsbeston,
tremalite. anthaphyllite, and actinelite bas
been linked t0:00 increused risk of lung
cancer.arezatheliomn, gastraintestinal E
cancer. and.ashbestosis among umup-ﬁon-ﬂya
exposed workers. Adequate screening tests
to determincan employee's potential for
daveloping serious chronic diseases. such as
a cancer, fram exposure to asbestos, H
tremolite, anthophyilite. and actinolite do aot- {
p tly exist. However, some lests.
particuladly chest X-rays and pulmonary
function leats, may indicate that an employee
has been averexposed to asbestos. tremalite.
anthophyllite. and actinolite. increasing his a1
her risk of developing exposure related
chranic diseases. it is important for the
physician to become familiar with the
operating conditions in which cccupauocnal |
exposure o asbestos, tremolite. t
anthophyllite. and actinolite ia likely to occur.
This is particularly important in evaluating
medicsl and work histoties and in conducting '
physical examinations. When an active :
employes hag heen identified as having been
averexposed t asbeatos, tremolite,
snthophyllite, and sctinolite, measures taken
by the employer 10 eliminate or mitigate B
further exposure should also lower the tiak of ]
serious long-term consequences.

‘The employer is required to institute a
medical surveillance program for al{ o
employees who are or will be exposed to j
asbestos, tremolite. anthophyllite. and :
actinalite at or above the action level (0.2
fiber per cubic centimeter of air] for 30 or
more days per year and for all employeea .
who are sssigned to wear & negative-pressurc
respirator, All examinations and procedures ¢
must be performed by or under the
supervizsion of a licerued physician, at a
teasonable time and place. and at nocost to
the employee,

Although broad latilude is given to the

- physician in prescribing specific tests to be

included in the medical susveillance program
OSHA requires inclusian of the [ollowing
elements in the routine examination:

{i] Medical and work histeries with special
emphasis directed to symptoms of the
respiratory system, cerdiovascular system.
and digestive (ract.

(if) Completion of the respiratory disease

i ire coniained in Appendix D.

E |

Asbestosis fs pulmonary tibrosis ¢ d by,
the accumulstion of asbestos fibers in the
lungs. Symptoms include shortness of breath,
coughiag, latigue, aad vague feelings of
sickness. When the fibrosis worsens,
shartness of breath occuts even at rest. The
diagnosis of asbestaals ix hased on a history
of exposure to asbestos, the presence of
characteristics radiologic changes, ead- °
inspiratory crackles {cales), and other clinical
fealures of fibrazing lung disease. Pletral
plaques and thickening are observed on X-
riys (nken duany the waty stages of tha - -
disease. Asbestosis I8 often a progressiva
diseass sven in the ahsence of cantinued
oxpasure, although this appears to ba & highly

7-36

(i) A physical examination including a
chest roenigenogtam and pulmenary funcuor
teat that includes measurement of the
emplayee’s [orced vitsl capacity (FVC) and
l‘orad] expiratory valume at one second

W) -

(iv) Any isboratory or other test that the -,
exemining physician deems by sound
medlical practice to be necessary.

The employer is required to make the
preacribed tests available at lesst annually t~
isa amployees covered; mora oiien Wan
specified if racommended by the examining
physician: and upon termination of

. empioyment.
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‘The employer is required ta provide. the.

physician, with the following information: A

capy of this stendard and appendices; e -
description of the mloyn':h duti«'n they
] ‘s

relate 10 usbest P ploy
repreasntative leval of exposurs Lo ssbeetos,
treroolite, anthophyllite, and actholitesa .
descripticn of any peracnal-peotective and
respitutory equipment maed: and infarmation
from previous medical examinations of the
afTected smployes (hat is not otherwise -
availsble to the physician, Making this
informaetion available ta the physician will

.' in reletion wm?gnod&nuu sud fitdess to |
. waar personal protective equipment.if .-

., Nequired,
¢ The employer is required to obtaina -
written opinion from the examining pbysiclan
containing the results of the medical
exanination; the physician's apinion as.to
- . whether the emplayee has any detected
dical cgnditions thet would place the
employes stani f
. -related diseasc; any recommended .
limitations on the employes or on the use of

parsanal protective equipments and &
aid in the evaluation of the employee’s health siatemant that the employee has been

¢ 08 OTELNIEKT FRINTTNA QPTISY, 1930 « LAL-BIS = Gla/baald

. infarmed by the phyaiciun of the rusults of

tha medical exam!nution and-ef any medical
canditions releted to asbestos. tremalite,
anthaphyllite, and sctinglits expasuse that
require further explanation o¢ treatmeat. Thia

* written gpinion must not reveal gpecific

findings aor diagnases uncelated to exposure
ta asbestos. Uxmolite, anthaphyllite, and
actinolite, #zd a copy of the opinion must ba
provided to the affected employee.

{FR Doc. 56-13674 Filad 6-17-86; 1:00 pm]
BALLING COOE €510-16-4t . )
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