ASBESTOS IN SETTLED DUST: A BRIEF REVIEW

Background: Federal, State, and local asbestos regulations have established criteria for worker
exposures, building occupancy, clearance levels, bulk sampling and analysis, and even safe
drinking standards for water. These rulings are the keystone upon which laboratory results are
interpreted and engineering and/or remediation controls applied. [1] In addition, similar
standards for laboratory quality assurance and accreditation programs have continued to refine
analytical sensitivities through proficiency testing programs.

Asbestos hazard control issues and asbestos laboratory development have matured over the last
several years. Issues that used to cause controversy are now routine. The limitations of fiber
counting by Phase Contrast Microscopy (PCM) have been answered by the continued ufilization
of Transmission Electron Microscopy (TEM} for the quantitation and qualification of suspect
fibers in air thus eliminating non-asbestas fibers for critical éxposure data. {2] Point Counting
regimens are now routinely applied for more precise quantitative results by PLM [3]. Limitations
inherent to the examination of floor tiles, roofing samples, and other Non-friable Organically
Bound (NOB) materials by Polarized Light Microscopy (PLM), have been overcome with
gravimetric reduction technigues as refined by ELAP 198.4 through TEM [4].

Consistent advances also include the development and use of a new improved EPA 600 Method
for the analysis of asbestos in bulk building materials [5,6]. This 1993 method far exceeds the
Interim Meéthod published in 1982. NESHAP, OSHA, and other regulating bodies have posted
rulings or interpretations regarding sheetrock and joint compound analyses. Methods (EPA 100.1
and 100.2) have been published that refine field and analytical approaches to asbestos in drinking
water and wastewater. [7,8]

Another area that has experienced great improvement in both field and laboratory application
concerns asbestos in settled dust. Most matrices involving asbestos leave little room for
interpretation. For instance, clearly defined field sampling protocols and laboratory test methods
exist for altborne asbestos, for asbestos in bulk building materials, for asbestos in water, etc.
Asbestos in settled dust has, for too long, existed in a gray area, between the regulations and
analytical details surrounding building materials, and those involving the potential for airborne
exposure. This gray area has caused much debate among asbestos engineering and consulting
professionals [1]. The laboratory professionals have known the limitations of analytical requests
but have had little established methods for guidance. Indeed, the last source for direction on such
gray areas is the government. . “Governmental compliance monitoring methods for asbestos have
proved to be more difficult to amend” because of any perceived increased cost and burden to the
public. [9] The analytical community, through organizations like the American Society for
Testing and Materials (ASTM), constantly develop, review, and amend field and laboratory
methods. These published methods are, many times, what the envirommental professional
acknowledges as “state of the art”. 1t is the ASTM Method D-5575 for Asbestos in Settled Dust
that 13 the basis of this discussion.

Why is asbestos in dust a problem? The 1994 OSHA asbestos regulations housekeeping
section discusses that “dust and debris in an area containing thermal system insulation or
surfacing ACM/PACM or visibly deteriorated ACM, shall not be dusted or swept dry, or
vacuumed without using a HEPA filter.” OSHA recognized the potential for custodial and
maintenance worker exposure under these conditions. [10] In addition, the National Institute of




Building Sciences (NIBS) addressed this issue mn their Second Edition of the Guidance Manual
Asbestos Operations and Maintenance Work Practices. The concerns with settled dust are that
routine houseckeeping or maintenance work may result in unnecessary worker exposures or further
contamination of a building environment.

Studies have shown that normal activity in buildings with ACM lead to the release of the fibrous
mineral from its building material matrix. [11] Ambient or existing conditions settled dust
sampling in some buildings is needed to develop cost effective operations and maintenance
programs and provide guidance to the building owner. During asbestos removal work, visible
dust adjacent to containment areas may be suspected of contamination and require sampling.
Building owners who have experienced an episodic release of asbestos (steam main burst, water
damage, etc) are often left with the scenario of cleaning up all dust by “assuming” it is asbestos
contaminated.

From an assessment perspective, debris (containing visibly recognizable pieces of building
malerials} can be sampled and analyzed by established means (PLM with either asbestos reported
as a function of area percent, by volume percent, or by weight percent) and controls incorporated
as management plans dictate. The sampling and analysis of dust presents several challenges

discussed below. The overall ¢concem continues fo be the potential for any asbestos to be
reentrained into the air at levels exceeding exposure thresholds.

Settled Dust Sampling and Analysis, The sampling and analysis of asbestos in settled dust
presents several challenges. There are several options available to sample for asbestos in dust.
These range from adhesive tape, wipe techniques, micro-vacuum protocols, Post-it note type
sampling, removing whole swatches of material exposed surfaces, etc.  Several studies have
noted clear advantages and obvious disadvantages of these means of field sampling. {12, 13, 14,
15] The efficacy of certain techniques are evident in their ability to recover known amounts of
asbestos from the matrix and in their ability to perform accurate and reproducible analyses.

In many cases PLM has been requested as the analytical tool to examine dust samples. Though
this instrument, and its associated stereoscopic procedures, is the method of choice for bulk
building matetials, its inherent optical limitations can not resolve asbestos fibers typically found
in seitled dust. Furthermore, wipes and other adhesive tape miethods many times introduce a
factor of substrate matrix interference.

After years of peer review, ASTM published a thorough and detailed field sampling and
analytical method for asbestos in settled dust. [16] It is this method that is established as a tool
that can be used by the environmmental and laboratory professional to quantitatively assess
asbestos in this matrix. Corollaries exist that relate the results of these tests to potential for
airborne asbestos reentrainment. [17, 18] In fact, empirical models have been developed that
factor the type of asbestos building material present and the degree of severity of activity that
might disturb the ACM, as its relates to potential reentrainment, and hence for any engineering or
remediation controls employed . [19]

This method is taught by ASTM in its Asbestos Control Course. A key component of this course
is the statement that there are no official EPA policies, no official methods, and no accredited
laboratories for asbestos in seitled dust. There is however, 2 Memorandum of Understanding
from the EPA regarding this subject. This letter, does not necessarily sanction the ASTM
Method, but it does indicate that anyone practicing due diligence will follow this established
regimen.



The field sampling protocol for asbestos in settled dust is quite simple. The method requires a
low volume pump, tubing, 25 or 37 mm air sampling cassettes, and area templates. Following the
protocol listed in the method is important. It has been shown that either using the cassette to
sample open faced or not submitting the sampling end of the tubing reduces the collection
efficiency dramatically. [20]

The ASTM Course also notes that laboratories offering this method should be NVLAP
accredited, members of ASTM and the Environmental Information Association (EIA), atiend
their meetings and conferences, and demonstrate competence in using the analytical method.
That is demonstrating competence in a) understanding the limitations of tight tumaround times, b)
running QC samples with each batch of micro-vac samples submitted, ¢} adhering to the
subtleties of preparation (i.e. calibration of ultrasonicator), d) supplying clients with information
in order that they might both apply the method and interpret the analytical results correctly.

LATL and Setiled Dust Issues. IATL has been NVLAP certified stuce 1990. Our state of the art
facilities and staff are geared to serve the client with years of experience in this complicated arena
of analysis. Qur laboratory is a member of ASTM. Our Laboratory Director is a member of EIA
and the ASTM Committee D-22.07 for Sampling and Analysis of Asbestos. Representatives of
our laboratory have attended ASTM and EIA Conferences in Boulder Colorado and Jolnson
Vermont. We have attended continuing education seminars held at ASTM headquarters in
Philadelphia. The Laboratory Director has made various presentations to environmental groups
concerning this subject.

IATL has been involved in settled dust analytical issues since 1992. Our laboratory has
processed thousands of these samples including high profile projects involving building fire and
explosion case studies to routine investigations in schools and other buildings.

IATL can provide inguiting environmental professionals with information and materials that will
aid in understanding this powerful assessment tool.

For further information please contact:

ASTM at astm.org,

IATL atiatl.com,

Frank Ehrenfeld at frankehrenfeld@iatl.com,
Internationat Asbestos Testing Laboratory
16000 Horizon Way, Unit 100

Mt. Laurel, NJ 08054

(856) 231-9449
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Comparison Standards

. “Experience Standard”
| VS,
Resuspension Factor

1000 s/cm? = “Low”
* 0.001 s/cm’

10,000 s/cm” = “Above Background”
*0.01 s/cm’

100,000 s/cm? = “High”
* 0.10 s/cm’

From: “Setfled Dust Sampling and Analysis,” Chapter 6, Data: Levels of Asbestos in Dust,
page 49-50, James R. Millette and Steve M. Hays, Lewis Publishers, 1994, ISBN 0-87371-
948-4

* Potential Air Concentration Assuming K = 10




@ Exterior of Urban Buildings
& No Known Surfacing ACM
@ Acoustical Plaster ACM

& Fireproofing (No Ceiling)

@ Fireproofing (Above Ceiling)

ry of "Observations...in
Buildings" (GeoMeans)

5,100 s/ cm?
1,000 s/ cm?
160,000 s / cm?

3.6 million s / cm?

3.8 million s / cm?

4
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MONITORING ASBESTOS IN SETTLED DUST:
AN UPDATE OF ASTM D22.07 ACTIVITIES

Michael E. Beard”
Consultant
Raleigh, North Carolina

"*Chair, ASTM Subcommittee D22.07

Michael E. Beard
4004 Brewster Drive
Raleigh, NC 27606-1710
Tel 919-851-5076
e-mail mebeard@bellsouth.net



Settied A

Dust

tos

shes

IS

T
—
(o =
>
[ il
[ 4 =
=
lm

amp

S

 Millette

n Steve M, Hays

James R




GOt Peeeese e ganuaropoy

GG e Ces e Ve 1’ pomes JO :Oﬂwﬁ&wm_wvm
8 1dey)

Qg t e e e e fore e soouoropey

Gt TTUTTTTTSn(] Ul S01SXSY JO 90IN0S Y1 INOQY UOTRULIORI]
L 1adey)

[G ar e s e ceea e “r+ soousIapey

G "t IR 1snqq :m $0153QSY JO SpRART e
9 Jadey)

[p o e e e e Cea P sasuarojey

o e . © ST IO JO uoneredald a1

glq At e e B n e s b 4 e w e e 4t s e sk ke et mOHQﬁam uuemo

m._u ............. R T m.—QH—mEﬁU umﬁQ Q}mwmmm

W et e e s s e e n e e e wuﬂﬂﬁ,ﬁmm o] >Omuﬁ2

4 AR e mmﬂmgzmmv hQOOmO.So&m %.NM..N

uotsIxdsiq A31oug—Adoosorory uonsorg
Supunreog £q $910N _ 11-1S04 JO SISATeuy

£ IR r e e e e ey e s wﬁmhﬁé E..H&.ml!&mrﬁ QEQSQOEQU

Tt SRREE $21npasoId wwm\nww:{ _DOHEOD«HA
¢ wdey)

Qb ** 0 rr v  QINPIOI LoD

Op <o e S T

QL T £+ osn) popuom]

wm...........................DD@._EUU.H\WEC”OHMEOED.?_mwNnﬂ

g e e 01T HODOOD

B " e S STeLon

wm‘ ..... L T ....umbﬂ@bﬁuuﬁm

8¢ 1Tttt Zunfeyg oIUoSeNIN JOJ UONORI0)——Iadien)

e AINPAO0IG UOTIIA0D

G "t A STRLIIEYY

N\m L R R R T T QWD muﬂﬂu.:Duch
bm\m-..........................-.......--.w.c.:nw.ﬁ_..m.mmRM.W\&
mm L T Q.HA.—@DQOHAH GOEUUH.—QU
mm....._..... ....... L L T T T T N S, WEM.HQHNE
mm A R R T T T T R R ‘. “ e UMD ‘UOU._HQHCH
mm L L R N I I I T I I T T T m:wﬂﬁmsﬁm QN.PO'—Q_E
mm LI S R N T T T T S OhﬂvQUOHAH QO_HUD_HOU

Qg e e T SIRLRRA

Og ‘et e e 387} Papuawy
QF Tt odey, u0qIe) iM S1oiduueg 90N | 1-1504
Om ..... R PO ....EﬂUDUO&ﬁOﬂOUﬁOU
0 "t e e e SrRLoEy
67 e e 251 POpUN]
GT "t tr et e e e mt_..—am.buﬁmor_ﬁaﬂ
6T e 2INPaD0I HOTAOD)
gz e e o SRpoEN
[T e e e 39S papuAN]
[ ARRRREREREEE e e e e e e Ch e e e e Qooom pue o&ﬁum
N.N P $ s s e mas e mﬂ:QEmm uwm—ﬁ— mQ-mODWa% .HOM o_u_bmv —uﬂwﬁnm
y 1dey)
Bttt g
oA R .........ﬂﬁﬂmoﬂm.«omc_u‘mavﬂm
| AR (sury, ao:%:oo [[EJ3S0(] NS UJ) SIONUOJA dAISSE
ﬁ.N........ ..... Pk b e s a e e mOHQENmuUﬁH—NUv:ﬂm
Oﬁ........ ..... P TR WE:QQHNWQN.)OHO_E
S AR P s e ........wOawDDmn{uO.vaﬁQﬂHmw&m?
o SRR P vt it e e UNO‘H.HOMmoﬁﬂﬂHNW&ma
ST " " (s,90d) sihusydrg pereuntopydAiog 10 sapdures adip
[p e [ e e e ....moaﬁnmuﬁa
O.m......... ..... IR B PR PR R R mﬁ_q.amh\uh»_wvﬂﬁ(N
O ** T e e e e ....QOOomvcaumEom
6 T UOISSNOSI( pue AIOISIH :SPOUISIN 1SN PI[Nog
¢ Jadey)y
JREREERS R R EERRRRRERRpre oy
m.. ...... L R T T T HWSQ.HOmO;chuU.N.—.NﬂU
ot e A * suonmuye
gt SRR 80 jo muzm:BoEEU [EI9USD) pue SUONUY
7 oydeyy
ARREEE R R e e e SOOURIOJOY
[P rorer e Peeeeeeeess e yononponur
; T adey)

SjuLU0Y JO JqeL



Gl e e SU]J 20URULIUIZI pue

suoneradQ aaneg Surdofeascy ur serpug

TEJUAUIIOIIAUY PUR BIR(] UOIRAIDSQQ JO 350}

§ xipuaddy
QT "ttt eeeeaas U, SUOHIENFY Jomny
IS EEEREE e, e, ++ - saouatarey
QP "ttt e, v uoISSTOSIC
%2 SR " £19A009Y Emo.am QE uoIsIaald uo ey
.—\VH................ ..... e e sy MEMHﬁDOUmmeBm.fw
eyl - D . [EEICRN ea QDTMEUQ,H DBAQIDI YL
44 SR Pt ampanolq :omﬁmmo.& OIIOSEI ) AU,
1572 S I . e e e ar e mmuhog %DVM

|54 : $0189q8Y 10] sordures 1adre)) jo siskjeuy aip 10] SPOUIo

¥ xipuaddy
1 SR I T S uoneIyyY Ioyny
BEL "ttt e * aouarapey
8¢1 " TrETrrre e ' 90USPIAY paleururelucy) Supuey
9g1 e, . e 501835V JO 103337 Q.

mMH................-............... + . ._HSOENN.N._.AHHQ&:Q

93 JO 98B AT, UG AL B IB SOISAQSY

¢ xipuaddy
Mﬂﬁ . e L T T T R N T Pt .mCOMHN:G.w<..H055<
CET "t e T aarey
wa ......................... MQ—WOMOEUUE QOSNE—ENH_HOUUQ
07% S T EuEwmomm< UONBUIUIRIUO.D
@N.— s a4 L N v . L e Ugﬁukmxuﬂm

(YA R Tt : mmoﬁoﬁuﬁ. ur Apnig 3sED V INODAd

Z xipuaddy
ozr et e e N Lt suoneIyY Joqiny
BTL e e e SAOUAIAFOY
.WNH ........................... e aow s HGQF&@QT&.OEO<
171 e e e e e © uOISSNOSIT
17 DRI P SINS2Y JO uonLIIISALY
Qﬂ.ﬁ ....................... . . e e oas mwmhﬂmc< SNQ
11 e "t SpOUIN [eonAfeuy pue Sundures
BIL “*ccrrrerermr e, "t SaINpatold uomENEISUT A(qEs
m: ..... e SPOUIAN EoEz&xm Ucm cmauﬂ Apmg

[ e e T )

" ONIg 189,

Z11 o h e s e e punoi8yoeg pue UOnonNpoaur
IIT *"tcrerree Pe b e e MEGOO.—QUMWA 10 >H~E_0~> AU UI UonB{RISUL ¢
219D Burmoriod pue Sulng unsodxs SISy
_ I xipuaddy
GG * e e e et e h.:wmmo—mv“
[V EEEREETRREE e R e e T
GGt Fah e e s v e .N&.ﬁugmmmmo.
mm ....... Fa e St e e Ve ﬁt\nvamomﬁo
P EREEEREE e e e SOIpTIS 958D
6T T "' JuaAg Julpling papudiuiu() Ue Jo sisouserq
16 " " EEEEEE Cr e ST USWRIRQY JYI0 JO m_moﬁwﬂﬂ
GR 1T e e UOUIIRINOD JO YRl
gg e e Ll USUNIEIUGD BAIY YUOM
gg Ve e v et e e e e mEmum.hm Mﬁ:uﬂﬂ-m JO JuUsunEal],
Lg ** uawdmbyg pue amung Jo UONEUIURIU0IS]
Qg "ttt tereees mon«EES:oooD uipring J0 seuepUNOg
Qg *t ettt eeaeae i © SOINPOOIJ JUSWSIEQY
e SRR E R R R R R eeeeeeeeenno nonmu 1snq
gg Tt e R ++ e+ yoponponyy
5 SRR PP I IR P e e wﬁomﬁu{. uAWSleqY JO ﬁwmmoﬂ
911 01 150(T PITNAS JO IDUBAY
_ 01 1dey)
T RRREERE e e e e 30U
1 S ENE Euauwm%E memoam« a1 107 suoneordug
OW-........-.. e . .........-..ﬁudawo,ﬂos&wpﬁa@uﬂﬁ
9Lt e N e * UOIIAIOD) JO SPOTOIN
Qf e muomam wnuald pue juswdmby TeduRyIIA
Bl e ceeaa SOUSIUL] [EINIYOIY
m..m\.............‘. ..... DR Wﬂzﬁm—gmho.%wubk_ﬂuu_-ﬂo
gL e " suoneoo] undwes J0 uonBUIULANg
mh ...... D R D mu.mﬁmcam umﬂ-n_” -HO .—.HO_HUU.—._..OU
QL™ Tttt QDURUSIUIEIN PUR SuoneradQ pue uonoadsup
Jo juauodwo) reuonippy ue se Surdures 1sny
69 "t Tt * uongadsur Suipiing o1 yseorddy [euonipery,
gg “ Tt Fee e [ e EOﬁOO&mE .w:_ﬁESQ ® JO UwOQqu
[2 I Tt uonoadsuy Suipring jo uondudsagg
Lot T T " * QouBUSIUEN pue suoneradQ up pue

suonoadsuy Suipring Ui ele 1SN papIeg Suisn
6 sdey)



ez ce R e, . e S xapuy
Q67 " T “ - SuOnENIIY 0Ny
067 " e e A S Sal0N
677 ce e Creeeeeeeseec s sovmarey
@NN ...... LI T T P e o2 e P HM.—Q.—.—HW@QMBOEO{
077 e e e R - UOISSNOSICY
77 - e e e s sy
mNN PR e e e e L R 4 .. W._W%HN.E< HNUEWHHS”
NNN ........................ I ) . w._m.%ﬁw—-—{ MOHMBW<
Qzg "t SPOIAIA UCTIORTO)) Big(T pue juswdinbg
07T e A © SOINpa00I4 UoNE[ANS
ozg "t T SPOUIOIN DUE S[ELSIRIA Tejuswiradxy
mﬁN ..... DI T T T T S T U cm_mum %ﬁam
L " Tttt IS 131,
hﬂN L R N R ek e D . MﬂMHMQO voﬁuﬂ&wam .N D>8<
UONE{IRISU] S1qeD PIIRTNUS Il
PRIRIOOSSY S0)53QSY AWIOQIY 0] aInsodxyg
01 xrpuaddy
N ALEEREREE RN . - et SuORRIMY Joyny
9517 . e - R AN N
917 - ° e e e e $O0UAIRY-
QuZ e e e . et yosAPUOD)
b1T R e e e *+ - UOISSRISKT
607 e R R R Rty
WON P - ‘. . Fra e s ko muOﬁDz HV.EN “ﬁugamﬂvm
Q07 . R Trrrrsesceeeee e gnoneniig Aprog
{0z " v . : ©rrt et gampadold Sundures
h«ON .......................... w—\—.:h.mﬂ—m,mm Hﬂu.ﬁ—oaﬁ—emafﬁm .HOH GQWD
SOION |, 11-150d JO £d0oso1d1 ucnoarg Sunmeog
6 xipuaddy
907 e Creeeee e quoneIIY Joyny
coz e s soonarapey
GOT "ttt P quOH&UOH}wOEMU/N
LOZ "t t e R UOISSNOSIT
Q0T "7t e g
CEL " “ rr e . R Ceeeeee s spomaN

-...-.....:m.mwun_”ﬂ“nvhﬁomom

*Q.H ® 0w ok 4 4 4 B 4 4 5 4 2 4 B 8 B &L 2 4 a4 % E S L L E 4R oEE o EEs oA EE o w_.nmoﬁa%m
1 SRR 12]5B]J TRONSNOOY M w_u:uﬁﬂm
? UI ISN(] WOIJ $0IS2qSY JO JUSUMTRIUR-2
g xipuaddy
ZET “ e - SUOTRIIY IOy
761 R R R TR
T61 -t e e * SooURIRRY
QT T tetreterestessesssesssiaeesses pomagay oD
WWH R R R P .MHNQ wc,.—aﬂzoﬁ> H&uﬁo
181 " Pererree s e s GUIINORA SOISIQSY
mmw._.. P e I T S RN R ‘e w.—U>UWH mgmuﬁuw< .:.”< .—OOUGH MNUMQ%H‘_
mw.—\ ...................... ..-;.-...-.-....-o-thmo
O] 7ttt Ceeeeeaeng
GLL "7ttt L+ SYSTH/UOTIONpONUL
GLL "7ttt e T
6L """ e R T mEOB%DM
GLL " "ttt SOHIATIOY W0 SOISSY
0] [NI3S[) SAIPMIS U0 SUONBAISAQ
L xipuaddy
LT Pttt  UORRITIY Joyiny
@M..m R T T Hgﬁavﬂﬁg0§u<
QLY "t A S - od ) 1] DY |
WN‘M ............................ DHENHUCUEOZ HAQ\ uﬁ@ﬁ&&{
.Th.._n. ......... I B R R R R S PRI %@Em Hugﬂhﬂ .—.O-.H WO=WWH
-7 R -4 (41 2 118110 g ]
QO " ¥ttt rertereeteeataaenii WOISSNISICY
we.—”..o.........v......‘... ..... P DR I m0>..DUQ.m.ﬁ—O
ho.—“ ....................................... —U%Ohmxoﬁm
LQL "t et Crereeeses e yopanpony
Loy trrrrre P swmudpd Fry wniay ut Sundures 1sngg pue iy
9 xipuaddy
QOT " *rr ittt SUONEIIY JOuIny
COp "t Cea e R * $310N
BOT tre e e SoouyOY
[O vt Caeae SUOISHIUOD)
.—.o.w R R R I I R T R R et an e Muﬂgﬂﬁﬂcuat&xm
S SLLEEEEEERE e e B1e(] [EUOTIBAISSO
Om._” L N Y DR N B R wDOMHON;& Eﬁo .HH._ mqumﬁﬁo
G "t crven e  ononponug



"RAISING THE pUST"

ASSUME:

A. One Gram of Settled Dust Collected from One Square Meter of Surface in a Room
Having an Eight Foot Ceiling. '

B. 0.1 % Asbestos in the Dust.

Then, 0.001 grams / square meter = 100 nanograms /square centimeter = surface

concentration.
Fraction of Dust Fibers/cm® Fibers/cm®
Reentrained (Surface Fibers/cm® = (Surface Fibers/cm® =
3,260 flem®) 979,400 f/cm?)
(Activity Related) (1x15 pm=32.6 f/ng) (0.1x5 pm=97%4 {f/ng)
_ 1 13.4 ficmwd’ : 4017 ficm®
I 0.001 . 0.0134 ffcm® 4.017 ffem®
“ 0.000001 ) 0.0000134 ffem? 0.004017 flem®
I! Activity ? - : ? flem® ? flem®
Weight of a single fiber
(D/2P*r*L+P = MASS
Where D = diameter
= 3.1415%
L = length
P = density = 0.0026 nanograms per cubic micrometer
{chrysotile) ‘

and Fibers per nanogram = 1/Unit Mass of Fiber in nanograms

Air Concentration
£/243.8 cm = £/ o’

Where f = number of fibers on one square centimeter of surface
943 8 = centimeters above surface in room with 8 foot ceiling




SPRAYED ASSESTOS —CONTAINING CEILING MATERIAL

FALLOUT
L"! RATE
Ry :
_ SECONDARY '
DISPERSAL
v RATE
MODE CAUSES FREQUE NCY RATE
FALLOUT AR MOVEMENT CONSTANT Low (R4}
VIBRATION
IMPACT MAINTENANCE OCCASIONAL weHh  {Re)
ACCIDEKTAL SWPACT _
SECONDARY USUAL ACTIVITY FREQUENT tow Yo (Re)
DISPERSAL CuSTODIAL SERVICE HIGH

Figure I-2-3. Modes and rates of fiber dispersal.

From: Asbestos-Containing Materials in School Buildings: A Guidance Document

EPA C00090, March 1979 (“Orange Book™),




