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it EP0 RT 70 T it r: u. s. CO;·! 5UN ER PRO Due T SAFETY
COWHSSIor; ON TESTING OF HAIR D.RYERS

FOR A~£:lESTOS' EtHSSIONS
BY

THE DIVISION OF ~HYSICAL SCIE~CES AND E~CINEERING

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY A~D HEALTH

Beginning in April 1979, the National Institute for Occupational Safety

and Health (t:IOSH) furnished to the Consumer Product Safety Commission

(ersc) the laboratory and other support services necessary to test the

effluent air of hand-held hair dryers for asbestos fibers. The need to

determine the possible release of asbestos fdbe~s from· hand-held hair

dryers containing asb~stos insulation ruaterials was realized by CPSC as a

result of nevs media disclosure of asbes.tos release and a petition by the

En-.. i ron men tal D e fen s e Fun d. Inc. ( EDF ) • The ~etition presented by EDF

requested that CPSC procee~ under the Consumer Product Safety Act to remove

hair dryers containing asbestos from the consumer marketplace. Prelicinary

evidence was presented by lDF which allegedly deoonstrated the ability of

s e-" era 1 h air dryers containing asbestos insulation naterial to etlit

asbestos fibers. To fully evaluate the potential consumer exposure to

asbestos from asbestos containing hand-held hair dryers CPSC determined

that the identification and quantitation of fibers emitted by the dryers

having lengths and diameters of as little as 1 microneter (um) or less

would be necessary. To accomplish this task any samples generated would

require analysis by' a transmission electron microscope (THl) capable of

performinz energy dispersive analysis of x-rays (EDAX) and selected area

electron diffraction (5AED). The actual sampling of effluent air from the

hair dryers would also require exvertise and capabilities in the area of
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uir s~~plin~ and tl1e fabrication of controlled ataosphere t~s·t systems.

Both the sanpling and analysis experience necessary to perforn a study of

this type reside within the Division of Physical Sciences and Engineering

(DPSE) of NIOSH. On April 12. 1979. NIOSH and CPSC entered into an

i.nterage ncy Agreemen to. to ae eomplis.h. the tas k of evalua.t ing potentia 1

consumer exposure to msbestos released by hair dryers.

The pri~ary objective of the project was to quantitate and identify

asbestos structures in the effluent air of hand-held hair dryers during

operation. Making this deter~ination would require the following:

1. A count of asbestos structurea and fibers sampl~d du~in~ operation

o £ the prod uc c •

2. Qualitati-"e idcncification by EDAX or SAED of fibers saDpled as

being asbestos or non-asbestos.

3. Detercination of the size distribution of sampled asbestos fiber

lengths and di~ceters.

4. Determination of

effluent air.

fib.er count and fiber mass per cubic oeter of

emissions from hair dryers

To meet the needs of the project

fabricated

a system to determine asbestos

and validated by NIOSH. A

testing. All

sampling of hair dryers. new and used.

collected by CPSC and subnitted to UIOSH for

-2-
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tested 35 reCei'l2d £r~~ C2SC.

Test Syster.:

The valid determination nf asbestos release from the hair dryers

der.landed the, ~es,t s'ys,tem !:leer, se'vc.ral reqtllrement's.' PrevLous' tes,ts" (1-4)'

indica,tedc., that" a .. Yalj,d deterl:lination of the anount of asbestos enitted by

Various-hair drye,rs ~;oullL r'e1uire.,' a.' c'lc'a'n s·a,mp·l1ng- s'Ts'ten, c:ap:ab~le::· of

accurately determining asbestos concentrations over a wide range-

Therefore, the air enterinr; the hair dryers in the test systen ~;as filtered

to elicinate the pOSSibility of external asbestos contamination and to

reduce the amount of bac.kground particulate that aight interfere with the

electron microscope analysis of tb~ samples. The high flowrate·of· air

through r.Jany of thecryers precluded complete collection of the effluent.

Therefore, the test sYStcr.: was designed to obta1n an aCCUla~~ ~~~=~~~~=-

ative sal:lple of the ha~r dryer effluent.

The hair dryer test syste~ consisted of several components including a

clean air source, a samplinG duct assembly, several types of monitoring

equipcent and filter sarr.plers. A schemati~ of the test system is shown in

Figure 1.

The high flowrate (up to 2 rn 3
/nin) produ~ed by some hair dryers

required a high flowrate. clean air source to elininate background

interferences during testing~ A test tunnel 1~ the ~IOSH dust labora~ory

~as adapted for these tests. Two 60 crn x 60 cm high efficiency particulate

air (HEPA) filters in series were used to remove anbient particulate. The

ducting around the high flourate
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.ri..~con~.:lQitlation of tile .:lir incrntluced into the specially constructed clean

air test chamber (volume -' 1 m3 ). The airstream ent:ering the test

chamber was deflected by a netal plate and diffused through a punched-hole

screen. Excess air exhausted from the test chamber via a 25 em square port

which the· sanpl.ing, duct:~ entered. Hith the entire system

ope,r.a ..t,i.ona:L,a.nd"lLha.i.r. dryer;operat;ing~t.a.positive pressure in the hood of

appr'oxilJ~tely O.lY· cel' H20" w~s ob,Ui"iRed,.·,· Th'is;·.pre:ssureiwa's low~en:ou'gll

to preclude any significant effect on hair dryer operation. the air

velocity through the exit: pdrt was hiBh enough 100 cm/sec) to prevent

turbulent back diffusion of a~bient air into the hood. That portion of the

test system in which

clean air hood.

the dryer was placed is he~ein referred to as the

A dry box glove fitted to the side of the hood to. permit

oanipulation of the hair dryer controls during a test run without

contaminating the hood vith ambient air.

The air exhaustin~ from the sampling duct was fed back into the inlet

of the test tunnel HEPA filter to prevent potential

the laboratory.

asbestos escape into

A 've loci ty profile \"las obtained in the return air duct in order to

estimate the total. air flow through' the clean air supply- The velocity in

the 12.7 co dia~eter ~~ct ~as uniformly 762 c~/sec indicating a flowrate of

5.78 c 3 /min.

The sampling duct assembly consisted of a one meter lenBth of 18 em

diameter duct and various topered adapters which allowed dirc~t connection

to the outlet of various shaped hair dryers.

-4-
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larbe enough co easily cont .. in chree side by side '37 QQ filter cas set teO

The saQpling protocol was subsequently changed to use a single

~lillipore aerosol open-cype 47 no filter holder "'ith a stainless steel body

and suppo~t screen. The '.... a11s of the. duct and tapered sections were coated

'lith oil to prevent reentr:1inment of particles froc the surface of the

detected, during, subs',equent' te'sts.

~ased on work by Liu and Agarwal (5) the losses in the duct of part-

icles scaller than 5 ue aerodynamic diameter were expected to be less than

10% for the flowrates of ~ll the hair dryers tested. The air flow through

the duct, for these flowrates was in the turbulent regit:\e indicating that

the potential source of any primary particl~ losses expected would be

turbulent lnpaction on the of th~ duct ratheT than gravitational

of the particles.

sette1ing

Sampling the hair dryer air supply and effluent was accomplished by

usin~ 37 mm and 47 om filter cassettes, respectively, and 0.8 um pore

size oixed cellulose ester membrane filters. These filters have greater

than 99% efficiency for all particles of interist (6).

A vacuum pu~p \las used to draw 69.4 liters per minute of air through

the 47 mm filter cassettee. The sa~pling system was calibrated using an

Aoerican Meter Company 150 liter spirometer. An MSA Hodel G pump was used

to sample the supply air nt 2 liters per minute with a 37 om open-face

cassette. Calibration of this system was accomplished with a soap f1lo

bub b 1e ne t e r •
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6') • 4 Linin dllowed collection of a sufficient/olune of

effluent in a reasonable amount of ti~e to allow an accurate determination

of airborne particulate concentrations. Any possible error because of the

resulting anisokinetic samplinz was judged negligible since the major

source of error' lies with particles larger and heavier than tho·se e.xpected

f·rom .. t h c,.ha ir dry C rs • Also. nost treatl!lents of anisokinetic samplin6 error

in the sampling duct was turbulent and not laminar.

Three different real time particle monitors were used during the

assembly and initial testing of the hair dryer test systec. These

instruments included ~ [', oy c 0 [-lode 1 22S connected to a multichannel

analyzer. a P~rtic~e Measuring Systems (PMS) ASAS-X. particle ~pectrometer

n:'ld a GCA Fibrous Aerosol Hont-tor.. (FAN). All oE these instrucents detect

particles by their light scuttet"ing properties.

The Royco t'(odel 225 \Jas used to determine the uniformity of

distribution of particles across the sampling duct. Honodisperse. 12 um

potassium biphthalate part1cl~s wet"e generated using a TS1. Berglund-Llu

generator. These particles_~ere injected into the duct just downstreac of
" ...... --an operating hair dryer which produced a duct air velocity of 58 cc/sec. A

proce connected to the Royca particle counter was inserted into the duct at

the sa'r.lpling location and nine representative locations acr099 the duct

were sanpled. The. coefficient of variation at these nine traverse P9int

locations was less than 0.08, indicating acceptably uniform distribution of

particles within the duct. Sa~pling the hair dryer effluent at various

locations within the duct was thus ex~ected to be representative of the
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e:ltire <!EElt.:e!1.t..

The pas ASAS-X aerosol spectroneter ~as used to monitor the

effectiveness of the air cleaning system. Particles in the 0.15 to 0.30 um

range were monitored with the AS AS-X since this size pro~uced a rapid

instrument response a·nd '"a ... e-xp'ected to· h'ave t.he., highest penetrat~on into

the clean air system. Ambient particle concentrations (0.15 - 0.30 um)

Background filter samples were found to be quite clean by electron

cicroscopy. so no further effort was made to reduce this concentration.

The production of particles by some of the hair dryers was also noted with

the ASAS-X.

TABLE I'

on

Acbient air

Test duct, dryer

Clean air hood

Pa_r~~_!.sJ~_~_h~_.E:.g~.r than O.l~,. urn Using ASAS-X SpectroI:leter

335-50 particles/em

3l-2particles/cm

2-4 particles/cm 3

These particles were apparently generated by motor bearing or electrical

brush wear. although these concentrations were barely above the clean air

background.

The clean air system was found to be entirely adequate to sup~ly air to

all the dryers. Usin5 the ASAS-X. it was found that the particle concen-

tration in the hood was brought down to its baseline level less than one

ninute after the high volu~e blower was turned on.

The third monitoring instru~ent used was the YAM. This device was used
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to indicate the

responds only

fiber concQntr~tion iOl t~l~ ilair dry2r effluent. ~he FAa

to the larger fibers (and not just to asbestos) visible by

1 i 1; h t mi c r 0 S cop y • The}" A: 1 tJ.:l sus e d ,~i t h s eve r a 1 h air . dryer s • Ins 0 r.l e

cases. a singLe fiber vas noted in 3 two hour period. and in others. none

were. detected. A one f ibe.r count. in' a' two hou.r period indicated

approxica~ely. 0.01 fibers/ce. The statistical s~gnificance of one fiber

cou n t'ed' i'n t,he s·iz·e':, ra ng'e .. 1 itiit.ations.' of t-he FML wa's" q iJe's-ti'ona:bIe f'ot'4-'" this

study. Use of the FA~ on this study was discontinued because of its lack

of sensitivity at such low concentrations. It should be noted that the FAM

was designed to operate prioarily in the 0.1 to 20 fiberlcc range to meet

the requirements of the OSHA standard for asbestos (7).

Sacpling' Procedure

Before positioning the dryer to be tested in the clean air hood, the

appropriate reducer W<1S attached to the sampling duct. Various size

reducers were fabr~cated to ensure the best interface possible between the

dryer and sampling duct. th~ dryer uas firmly clamped into position and

sealed to the sampling duct reducer with duct tape. The dryer was then

plugged ~nto the power supply located inside the clean air hood. The clean

air suppli blower ~as then turned on and allowed to flush the clean air

hood for 15 minutes and the dryer was then turned on. An air velocity

profile was determined in the sampling duct usi.ng a Sierra Instruments

Model 440 thermo-anemometer. A uniforn velocity profile indicated a good

placement of the dryer. If the velocity profile indicated nonho~ogeneous

flow. the dryer uas repositioned to produce uniform flow. Dryer velocities

-8-



e,re detet"t:lined uith a Taylor rotating,v~ne,anecot:'leter. Drye,r, flow rates
,
I

Jere also checked by intcrfaeLng a 2 inch plastic pipe to the

lnd determining the air velocity with the thermo-anemometer.

dryer i nle t·

A 47 em diameter filter, Millipore AA~P, was placed in the stainless

s~~el filter holder and the assembly placed ~n the sampling duct. Also, a

3i rnc~filter, Hillipore AAUP pr~lo&ded in a styrene 6ven-~aced casse·tee was

'posd:t,i,one:d~;ins'1;de~1t'h,e",cleana,i,t'.," hood' near th..e dryer inlet. ~urr.ps for blah
.
f.il t e,r, s ample,rs· we'r'e, s,t.art e'd', an'd:, t,h,e~ dry·e·r·: e'f;f;:J:.uen't': uas"': sampled. ear:' 2

h ou r s.
1

The dryer was accessed when necessary during the high-heat-low-heat

cycle via the glo·.... e port in the clean air hood wall. At the end of the

sampling period the 47 CQ filter sample was removed from the filter holder

and carefully placed in ~ 47 mrn petri dish and brought to the TEM

laboratory for examination. Backgroun~ ~amples wera o~tained both in the

clean air hood and at the end of the sar.lpling, tun,nel while ope,rat:!d without

a dryer in the test chamber.

TE~1 Analysis

The asbestos analyses for the study were performed on a JEOL 100B

electron microscope equipped with both selected area electron diffraction

(S AED) and energy dis p e rs i 'ole analysis of x-rays (EDAX). The taicroscope

·~agnification was calibrated using 0.5 un Latex spheres, and
)

during the

course of the study individual fibers were i~entified on a random basis by

diffraction patt~rns and metal content.

Due to the light loadinz of fibers seen on sanples obtained early in

the study, the decision was Q~cte to scan

-9-
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t~ ncquire·a representat1~e ~~cple. Each grid, con·t:tined approx·ioately·· 200

fields each measuring 80 x 80 ue. Counting time varied from 2 hours for

lightly loaded samples to 3.5 days f~r the most heaVily loaded samples.

Background samples of the supply air showed very clean. fiber free filters.

A de.t.ec,t.i,on limiit:, o·f'one·. fibe.r; per g.ri,d,would result in a.sensitivity of 9

-5
:<: 10 fiber/cc.

.App,encli.x:i 1'.

Sample P~eparatio~

Representative photooicrographs are pres~nted in

The Ml11ipore AA filters used in sampling the effluent from the hair

d~yers were prepared for ana.lysis following the standard NIOSH procedure

described in Technical Information Bulletin 077-204 (8). A disk was

removed from t·he center of each filter with a No. 5 c.ork b'ore. The, saaple

disks .... ere affixed to a clean glass slide and allowed to clear in acetone

vapor for 5 minutes. ~he samples were then coated with a thin carbon film

in a vacuum evaporator to provide an alectron beaQ transparent surface to

which the collected particles could adhere. After coating. the cleared

filter disks were cue out and placed upside down on pre-coated 200 cesh

copper grids which had been placed in a petri dish on absorbent Whatman n41

filters. The What~an filters were carefully saturated with acetone and

• left to sit overnight to allow complete dissolution of the sample filters.

When dryp the preparations were ready for analysis by electron c1croscopy.

Fiber Count

The sample grids were scanned initially to ensure that at least 7UZ of

the preparation re~ained intact. A fiber search was carried out at a

cagnification of liOOX and fibers were sized and counted at a nagnification

of lO.OOOY.. F~ber clu~ps and bundles which exhibited unequal or acbiguous

-10-



Jir:-,ensions ~ere' siz~d in. segr.:ents or were as~i~ned an average diameter

based on 3 or more ~easurements. In all cases, pultlple~easurements taken

on fiber bundles. clu~ps. and clusters were bracketed in the data record to

indicate that.they be treate~ as a single airborne structure in calculating

a~~ concentrations.

e~cb individual fiber vas de~ermlned to

allow. calculation of the ".. olune of each~:fiber~

each fiber allowed an accurate estimation of fiber casso The only

assumption made was that each fiber approximated a s61id cylinder.

All recorded data were reduced by cooputer to obtain air concentrations

and fiber size distribut.ions.

found in Appendix I, Test Data.

A description of the calcula-tion can be

During the .tes·ting proeram conducted for CPSC. 30 dryers \Jere tested.

Of these, 25 were home use hand-held appliances, 3 were table-top hooded

nodels~ ~ne was a hobby heat gun, and one was a heavy duty commercial salon

style dryer. Airborne asbestos concentrations generated by these dryers

ranged from 0 to 0.11 structures/cc and the wass concentrations ran~ed from

o to- 7652 ng/m 3 • During the test program, one asbestos fiber was

detected in the entire group "of background samples. The pooled results of

these background samples resulted in a backgr~und

10-5 fibers/cc.

conc~ntrat~on of 3 x

The pairs of results obtained by running each hair dryer on high heat

versus cycled heat were used to determine an upper limit on the variability

of the sampling and analysis. The geometric pean of the ratios of the

-no



s t rue t u r c·s / c c: con c en t -:;:l t i 0 rt S 0 f hi g h he a t toe y c 1 e d he 3. t for 21 pairs of

non - z e r 0 res u 1 t s was 1. 19 .~ i t h n 95% con f ide nee in t e rva 1 0 fa. 82 to 1. 73.

7hus, the successive sacple ratio for each dryer cannot be eonsidered

significantl~ different froo unity, indicatin~ no significant differance

betueen sa.mples taken at high heat or at cycled heat. The paired samples

\,'er.e.... eya·luat:e·d·· to find: the, va:riah.i.1i;Ql. due", to. sa.mp.l.i ..ng.,;and,.analys1s

techniques... The g.eometric' s·tandar.d·' devi'ation wa's·· used. to de.te,rciin.e~. the

upper and lower 95% confidence limits on any measurement, N. These limits

can be determined by respectively multiplying and dividing N by the factor

3.4. In other words, at a 95% confidence the true value for any

neasurement, N, is between N X 3~4 and'N/3.4.

Figures 2 and 3 show frequency distribution graph-s of th-e hair' dryer

test results as a function of the number of asbestos structures emitted and

the nass of asbestos enitted, respectively. In each figure, th~ bar on the

extre~e left indicates the number of dryers from whieh zero emissions were

observed.
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APPENDIX I

TEST DATA
AND

SMIPL O:G AND ANALYS IS I!,FORNAT ION

1 • Saopling rate: 69.4 L/r.:in (2. 45 cfm)

2. Sh op~li n"~" ' t il!l'e": 2 nours'

3~ Fiber counts are p resen-t'"ed as follows:

I Individual fibers not part of a cluep or bundle

BIC = ~ucber of bundles or clumps

T .. ~lut1ber of individual fibers, (1) plus the number of
fibers conta~ned in each clump or bundle

4. The structuTes/~c calculation treats each bundle or clump aa"one
airborne stTuctur~ Cot.: fro~ a count of I = 5, Ble = ~. and T' = 45
the nut1ber used to calculate structures/ce would be I + B/C .. 12.

Struetures/cc = (Fe/TE~l) x ECA
VOL

FC
TEM ..
ECA =
VOL

Total structures counted (~ + B/C)
TEM grid area examined (rom )
Effecti~e filter collecting area (960
Sample volume in ec

2
mm )

Example Calculation:

If: 1 = 55
Ble = 30

TEM
VOL

2
1.22 mm
8328000 ec

Then: Airborne struccures/cc = (85/1.22)960 = 0.008
( 8328000)

If effluent volume is 170 m3 , t§tal airborne structures in
effl~ent = (0.008 structures/eel x (1.7 x 10 ce) = 1.36
X 10 structures

5. The voluoe of each fiber counted, both individual fibers and 'those in
clumps (T value), is calculated and its mass determined using a density
of 2.4 grams Icc for chrysotile asbestos. Total fiber mass as reported
is a su~ of individual ~assess.
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Sar.l'ple .Number: D-B70-S361

, :::. r! u f 'l <.: t It r e ~ Ii] is t rib u tor : ~~ e... Y0 d~ II erehan dis e Co.

Dryer ~anc: ~ighty 1200

Model/Series: Hodel 10/2100

Asbestos Use andComDents: Used, hand-held hair dryer. The asbestos
insulation was present as a tubular lining of th~ barrel.

Dryer Flow Rate (t/min):

Effluent VoluDe (L):

Sample Volume (L):

Airborne Asbestos
Structures Couttted:

Airborn~ St~u~~~r~~:cc~

Total Structures in Effluent:

3Fib e r ~~ ass ( n g I In ):

Total Fiber Mass
in Effluent (ng):

Fiber Length Ranga (um):'

Mean Fiber Length (urn):

Fiber Diameter Range (ua):

Mean Fiber Diameter (um):

Total TEM Fie ~ield Area
Exacined (mm ):

Wbg h: 'leat~.

6'73

8.1 X 10
4

8323

1= 1 i"l
B/C=4

T-18L

1".,5 X J(1-2

1.3 X 10
6

13.9

1121

0.6-26

3.7

0.05-1.2

0.2l

1. 24

Righ,'-H e:a;t~Low.:-Reat, C:y,c,l e
,- , .,', ". .,' ,'.,. 'c '.,' ,

8328

1=23
B/C=l

T=25

7. 1 X 10- 3

5.l- X 105

8.8

709

0.8-23

4.1

0.00'5-0.8

0.22

0.39

I:Individuel Fibers
B/C=Eundles or Clumps

I+B/C:Airborne Structures Counted
T-Individual Fibers Plus Estimated Mu~ber

of Fib~rs in Bundles or Clumps
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Sai:\ple .;uJ:lber: :i-~3S-3535

Manufncturer/Oistributor:

Dryer :.Jane: Shick 1000

Hodel/Series: PD-IOOIA

Schick

Asbes"tos Usee an.d> C'or:llJcnts: Used. hand~held hair dryer. The asbestos
insulation' was presen,t as a tubular lining to the" barrel.

Dryer Flow ~ate (L/uin):

Effluent Volume (L):

SaClple Volume (L.):

Airbor·ne Asbestos
Structures Counted:

Airbo~ne Structures/cc:

Total Structures in Effluent:

3Fiber Mass (ng/m ):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (uc):

Mean Fiber Length (um):

Fiber Diameter RanBe (u~):

Mean Fiber Uiaaeter (um):

Total TEn Fie12 Area
Examined (mm ):

aigh~ Hea,t·

2632

3. 16 v 10
5....

8328

1=6
B)C"O

T=6

5.2 X 10- 4

1.6 X 10 5

0.22

71

5.0

0.06-0.3

0.2

1.32

Hlgh-Reat-Low-Heat· Cycle

2632

3.16 X 10 5

8323

1=13
B /C-2

T=20

1.3 X 10- 3

4.1 X 10
5

2.2

693

0.7-9.0

3.5

0.05-1.2

0.2

1.3

I=Individual Fibers
B/C=nundles or Clu~ps

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or Clumps



S~mp1e Number: CPSC-2

Uanufacturer/Distributor: General Electric

Dryer t:ame: Pm"er Turbo 1200 Hatts

liodel/Series: Sl-5115-0

Asbestos. Use, and Comrr.ents: Used hand held·, hair dryer.
The .. sbestos insulation was present as a tubular 11n1nl:t'of the barrel.

Dryer Flow Rate (1/~in):

Effluent Yolume (1):

Sanole Volume (1):

Airborne Asbestos
Structures Counte~:

AirborneStructurcs!cc:

Total Structure5 in Effluent:

3
Fibcl" Hass (n;.I'::'. ):

Total Fiber t~(J.SS

in Effluent (n~):

Fiber Length Rame (UlJ):

!Jean Fiber Length (u;a):

Fiber Diar:leter Rarme (UI:1):

Mean Fiber Diameter (um):

Totell TUl Ficl~ Area
CXClL1i ned ( lilt'! ):

High Heat:

1089

135161

8328

1=8
B/C=4

T=29

1.4 X 10-3

1.9 X 105

15

2027

0.6-15

0.05-1

0.25

0.98

Hi3h-Heat-Low-Heat Cycle

1089

135',61

8328

1=5
Ble::1

1=9

6.5 X 10-4

1.1 X 105

13

1757

1.3-11.5

3.. 8

0 .. 31

I=Inclividual Fibers
B/C=Bundles or Clu~os

*revised 6/3/1980

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or Clumos



Sanole Number: E-I00-375

:lanufacturer/Distributor: Ceneral Electric

Dryer Name: Super-Pro 1400

Model/Series: Sl-5112~0

Asbestos Use and Coccents: Used. hand held. hair dryer. The asbestos
insulation was present as a tubular l1nln3 of the barrel.

Dryer Flow Rate (l/~in):

.
Effluent Voluee (1):

Saople Volume (1):

Airborne Asbestos
Structures Counted:.

Airborne Structures/ce:

Total Structures in Effluent:

Fiber llass (ng/e3):

Tot<ll Fiber Hass
in Effluent (ng):

Fiber Length Range (u~):

Mean Fiber Length (um):

Fiber Diameter Range (un):

Hean Fib.er Dia:ncter (ue):

Total TEN Fiel~ Area
Examined (mm )o'

I=Individual Fibers
B/C=Bundles or Cl~~ps

*r~'1sed 6/3/1980

High Heat High-Heat-Low-Heat Cycle

1398 1398

167760 167760

8328 8328

r=37 1=8
B!C=O B/C...1

T=37 ~ T=10

3.6 X 10-3 1.1 X 10-3

6 X 105 1.8 X 105

0044 0.69

73.3 168

008-23 1.8-13

4.7 5.7

0.05-8 0.15-1.4

0.2 0.4

1.19 0.95

I+n/C=Airborne Structures Counted
T=Individual Fibers Plus Es tiIilated Number:
of Fibers in Bundles or"Clumps

-Iq- b



Saople ;~ur.1be.r.: CP.S C- G,

:, ~ n u i act U r e r I,) i ti ~ r i t. u t () r :

Dryer ~ame: Norelco 1000

nodel/Series: l!E1700

:.0 r t 1'. i\ lle ric i1 n Phi 11 ips Cor p •

Asbe3tos Us~ and Co~cents: Used, hand-held hair dryer.
The· a:sbe,s'tns' in's,ulat;ion·wa's p'res,ent <l'S il tubu,l,ar lLni-ng~, of, t'h'e barrel.

Dryer Flow Rate (L/oin):

C f flu en t Vol u;;Ie (L):

Saople Volume (L):

Airborne Asbestos
Structures Count~d:

Airborne Structures/cc:

Total Structures in Effluent:

Tot~l Fiber Xass
in Effluent (ng):

Fiber Length ?ange (UT:.):

~lean Fiber Length (um):

Fiber Diameter Range (un):

Mean Fiber Diaceter (u~):

Total TEM Fiel~ Area
Exaci ned (~m ):

849

95880

3328

1=13
B/C=6

T..,30

2.5 X 10- 3

2.4 X 10 5

15

1438

0.5-12

3.4

0.05-2

0.31

1.2

849

~58ao

a323

1=21
B/C=6

T=56

2.7 XIO- 3

2.6 X 105

8.6

1322

0.7-22

3.2

0.05-1.2

0.23

1.25

I~Individual Fibers
B/C=Rundles or Clu~ps

I+B!C=Airborne Structures Counted
T=Individual Fibers rlus Esti~ated Number
of Fibers in Bundles or Clumps
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')<llt:lple :,junber: E-IOO-'352

!anuiactur~r/1is:ri~ut~r:

Dryer Name: Prostyle 1200

::oce l/Series: 065

Ashe:stos, Use and COIilmenes: 1.ised. hand-held hair dryer.
':he', asbe,sto·s" i,ns'ula.tion was, pr,ese:n,t: a's; a tubular lining' 0.£' the barrel •.

Dryer Flow Rate (L/min):

Zffluent Volu~e (L):

Sample Volur.1e (L):

Airborne Asbestos
Struc~ures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

3Fib e I' [1 ass ( n g I t:l ):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (Ur.l):

Mean Fiber Length (um):

Fiber Diameter Range (um):

Mean Fiber Diameter (um):

Total IEM Fiel~ Area
, Exa~ined (mm ):

r:irh' Hea,t,

1284

154080

8328

1=1
a/c=o

T=l

1. 15 X 10- 4

1.77 X 10
4

0.096

14. 7

no range

no range

0.25

1.0

1284

154080

8328

I=-4
B/C'=O

T=4

4.2 X 10- 4

6.5 X 10 4

3.8-36

12.9

0.05-1

1.05

l=Individual Fibers
B/C=Bundles or Cluops

l+B/C=Airborne Structures Counted
I-Individual Fibers Plus Estimated Number
of Fibers in Eundles or Clumps
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52.'nrylc :Iunber-: E-IOO"'-]17

:L.inuracturcr/Jistrluut0r: Cene!"<ll ;:lectric

Dryer ~ame:Power Pro 1000

i.t 0 de 11 Se r i es : 5 105 - 013

Asbestos. Use, a.nd Comcents: Used. han.d-held hair dryer.
The asbes.t:os. insu1atio.n .... a5· prese.nt' as:a tubular lining of the- barre·l.

Dryer Flot.:/ 1:.ate (Linin):

i:ffl;Jent Volun:e (L):

Sacple Volume (1):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Structures in £fflu~nt:

Fiber Mass (ng/a 3
):

Total Fiber Hass
in Effluent (ng):

Fiber Length r,ange (u!!'.):

Mean Fiber 1~ngth (um):

Fiber Diameter Range (urn):

Mean Fiber Diaoeter (urn):

Total TEM Fiel~ Area
Examined (w.m ):

High Heat.

1035

1 242 00

8328

1==16
B/C=l

1=18

1.7 X 10- 3

2.1 X 10 5

2.9

361

0.3-25

0.03-0.7

0.25

1. 17

1035

124200 .. 1

8328

1=92
BlC=6

Is.108

1.2 1: 10 6

17

2148

0.7-45

5. 2

0.05-100

0.22

1.2

I=lndi~idual Fibers
n/C=Bundles or Clumps

I+B/C=Airborn~ Structures Counted
T=Individual Fibers Plus Estinatea Kumber
of Fibers in Bundles or Clumps
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SaClple Uumber: E-840-5924

!acuiacturer/0istribucor:

Dryer ~;ai!le: 1200 Foldaway

:'iodel/Series: JK-115

~~yre .... nrp.

Asbestos Use and CO["lt'lents: lland-h.:ld hair dryer. The
as.bestos i'nsula-tio.n, ...,as- present as. a. lining to the- barrel.

Dryer Flow Rate (L!min):

~ffluent Volume (L):

Sar.lple Voluce (L):

Airborne Asbestos
Structures Counted.:

418

170150

8328

1=7
B-IC= 1­

T .. 1)

41b

170160

8328

1= 1
B/C=Q

T=l.

Airborne Structures/cc:

Total Structures in Efflu-enc:

Fiber Mass (ng/0 3 ):

Total Fiber Mass
in Effluent (ng):

7 ;:

39

6609

-410 1. 1 X 10- 4

1.8 X 104

0.098

16

Fiber Length Ran;;e (U:'1):

~ean Fiber Length (u~):

Fiber Diam~ter Ran~e (um):

Hean Fiber Diameter (urn):

To~al TEX Fiel~ Area
Exarai ned (mm ):

1. 0-25

8.6

0.03-3.0

0 .. 8

1 .31

no range

5.3

no range

1. 06

1=lndividual Fibers
B/C=Sundles or Clu~ps

I+B/C=Airborne Structures Counted
T=lndividual Fibers Plus Estimated Number
of Fibers in Bundles or Clumps
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Sa-np Le Nurnbe r.: :::-100-380/\

_:"nu£.:lcturer/Ji.gtributor:

Dryer ~lar.:e: Son-Of-A-Gun

l.ocel/Series: TD-2

Asbestos. use and Coenents: :iand-held hair dryer. 1;0
ns'bes··tos. was vis·ible.

Dryer Flow Rate (L/min):

Lffluent Volume (L):

Sample Volume (L):

Airborne Asbestos
Structures Countec:

Airborne Structures/cc:

Total Structures in Effluent:

3Fiber Hass (ng/m ):

Total Fiber Hass
in Effluent (ng):

Fiber Length Range (ue):

~lean Fiber Length (urn):

Fiber Diar.leter Range (uo):

Hean Fibe.: :rliaceter (urn):

Total rEM Fiel~ Area
Examinee! (~l!! ):

liigh Heat

1119

loS X 105

8328

l~O

B/C"'O
T=O

1. 35

1219

loS ;{ 105

8328

1=0
a/c .. o

T'.. O

1.35

I=Ind~vidual Fibers
E/C=Bundles or Clu~ps

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or Clumps
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:: (). nu f;l C t u::: e L / i: i:.; t rio u t: 0 r :

Dryer ~aoe: Croomer II

tlodel/Series: 423

,i J. 71 i 1 t: oJ n 2· e a c h

Asbestos Use and Conments: Used, hand-held, comb type dryer.
Th-e. <lshcs-tos-' \1as.; p·res'ent- as a' lining to the barrc·L.

Dryer Flow Rate (L/min):

Effluent Volune (L):

Sa cp leV 01 u r.::a (L):

Air~orne Asbestos
~tructures Counted:

birbornc Structures/cc:

Total Structures in Effluent:

Fiber Mass (ng/rn
3
):

Total Fiber Hass
in Effluent (ng):

Fiber Length ?.ange (ur.t):

Mean Fiber Length (um):

Fiber Diaceter Range (um):

!lean Fiber Diat:leter (urn):

Total TEM Flel~ Area
Ex a tl i n ed(c tl ):

U~ 4

lSi 0 1 7

8328

1=7
B/C=)

T=17

1.1 X 10- 3

2. IX 10 4

42

1- 21

6.4

0.05-0.8

0.25

1.06

Dryer has only one" settin~

632[,

I=Individual Fibers
B/C=Bu~dles or Clur.tps

I+B/~-Airborne Structures Counted
T=Indivldual Fibers Plus Estimated ~umb~r

of Fibers in Bundles or Clumps

-25-



:~.:lnu£ac.tl..:.::"c::"/D.i.strihutur: ,Ion t ~ 0 n;i! ry ~: a r d

Dryer ~~at:1e: t:ont,~ornery liard 1200

nadel/Series: 53-19375

Asbes,tos, Us,e, and" CocT".ents: used, hand-held hair dryer.
Th€ asbes~~s~insul~tion vas~present as a t~bular lining of the barrel.

Dryer Flow Rate (t/rnin):

Effluent Vo1utle (L):

SaQple Volume (L):

Airborne Asbestos.
Structures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

Fiber Hass (ng/c 3 ):

Total Fiber Mass
i n Ef flu e ot ( n g) :

Fiber Length Range (urn):

~lean Fiber Length (Ut:l):

Fiber Diameter Range (um):

~ean Fiber Diameter (um):

Total TEM Fie12 Area
Examined (mm ):

H i'gh" Heat

1104

132480

8328

1=2
B/e-l

T=4

3.0 X 10- 4

4.0 X 10 4

0.22

29

3.5-17

9. 75

0.08-0.3

0.17

l.Ui

High-Hea t.~L.oJ... -He-a t' eye-Ie

1104

132480

8328

I~5

B"/c=O
T.=5

4.6 x. 10- 4

6. 1 X 10 4

0.16

21

1.5-5.5

3.44

0.·07-0.4

1.25

1=Indivldua1 Fibers
B/C=Bundles or Clumps

I+~/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in TIundles or Clumps

-26-



S :lI::'P '1 c ~; t!:'Jb e r·:
I

F>- 1 G0 - 3 6 0,

::an\.i~accurer/";i.sl:J;ibuto:: '.::i..ll~r:te

Dryer ~ane: Super Max

lIodel/Series: i-1.D-S

Asbe.se.o:s .. Use. and COJ:lments:
\l as' pore's ent a.s· a C oopo n en t

Used, hand~held hair dryer. The asbestos
of, the. su.pp.ort· for the heating el'ement.

Dryer Flow aate (L/~in):

Effluent Volume (L):

Sample Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Tot~l Structures in Sff1uent:

Total Fiber t~ass

in Effluent (ng):

Fiber Length Range (Uti):

:lean Fiber Length (UI:!):

Fiber Diaceter Range (urn):

~ean Fiber Diameter (urn):

Lotal T~J: Fiel2 Area
Exarnined (mc ):

nigh H.ea t

613

74160

8328

1'=314·
B/c,'= 2 4

T=386

3.4 X 10- 2

2.S X 10
6

34

32.S X 10

0.3-50

00·05-103

002

1.23

HTgh'-He'at-Lov.-ilea t Cyc"le

618

74160

8328

1=177
B·/C= 8

T=205

21

0.4-40

3.5

0.2

1. 22

I=Individual Fibers
DIe-Bundles or Clunps

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated ~umber

~f Fibers in Bundles or Clunps

-27-



Sa~ple :·'urJ.ber: £-100-390

i~~ntl£actcrcr/Dis':.ribu~nr: :r<J.zicr

Dryer i;a!!1e: Frazier 3low Out COT:1b Styler

Model/Series: ~-069-1

Asbestos Use andConme~ts: Used. hand-held. comb type dryer. :he asbestos
WD.S present.a:s- D..coni.ca1 lin·ing. around:th-e'·heating eler.\ent.
'" Uncountable due, to high hack;;round level of 2l!1orphous.opaque material
froc the dryer. Insulation rtaterial in dryer was identified as
c h ry 50:t:i 1 e:; as besto s·.
**.. LOI". sp.~edC'i.no?erative; ther'e'f'ore:, on-ly high' heat .. test conduct·.e.d~

High He-at, High-Heat.,.LoH-Hea·t Cycle

Dryer Flow Rate (L/cin):

Sffluent Volu:ne (L):

Sacple Volume (L):

Ai r b 0 r n e As,b es to s
Structures Counted:

Airborne ~tructures/cc:

Total Structures in Effluent:

Fiber Mass (ng!m):

Total Fiber Mass
in Effluent: (ng):

Fiber Length Range (um):

Mean Fiber Length (urn):

Fiber Diameter Range Cum):

Mean Fiber Diameter (um):

Total ~EM Fiel~ Area
EXD.i:1ined (om ):

99

11880

8328

*

**

I=ludividual Fioers
o/C=Bundles or Clunps

I+B/C-Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in 5undles or Cluops
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SaQple llut:lb.er: E-1GO-355

~~anuiacturer/!Jistribut-Jr: ~~cnt~o~ery ·,':.:J.~d

Dryer Mane: Variable Pouer 1400

llodel/Series: 52-19361

Asbestos Use and Co~ments: Used, han~-held hair dryer. The
asbes-tos was present as a t·ubu.la·r lining of" the barrel.

Dryer Flow Rate (L/min):

Zffluent Voluce (L):

Sample Volume (L):

Airborne A~bestos

Structures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

3
Fib e r t-l ass (n g / 'Cl ):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (um):

Uean Fiber Length (urn):

Fiber Diameter Range (ue):

Mean Fiber Diameter (u~):

Total TEM Fiel~ Area
Bxamined (ml:l ):

I=Individual Fibers
B/C=BunJles or Clumps

tagh. i1eat· Hi:gh-Heat -Low-Hea t· Cycle

141 j 1417

1 • 7 X 10 5 1.7 X 10 5

8328 8328

1=28 I=8
B/C oa 5 B-lC=4

T=41 T=30

3. 1 X 10- 3 1.1 X 10- 3

5.3 X 105 1.9 X 10 5

3 0.35

5.15 X 10 2 60

0.5-48 0.7-10.5

4.9 2.9

0.03-0.7 0.02-0.4

0.19 0.12

1. 18 1.16

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated ~umber

of Fibers in Bundles or Clumps
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Sa.mple Nur::be r: E-I00-375

: :,~ L1 u. .: act u c e r ; J i ::; t rib u t (l !" :

Dryer Name: Super-Pro 1400

liodel/Series: 51-5112-0

Asbestos Use and Comments:
insul'ation.\Ias present as' LI

r; ~ :'. era 1 ,~l c c t ric

Used. hand-held hair dryer. The asbestos
tubul.r lining of· the barrel.

Dryer Flow hate (L/~in):

Effluent Volume (L):

Sample VA lume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

3Fiber Mass (ng/~ ):

Total Fiber Mass
in Effluent (ng):

",Fiber Length R-ange (urn):

Hean Fiber Length (um):

Fiber Dia~eter Range (um):

Mean Fiber Diameter (u~):

Total TEll Fiel~ Area
Exarnir.ed (nm ):

1398

1697760

8328

1=37
B/C=O

T-] 7

0.44

740

0.8-23

0.05-8

0.2

1 • 19

1398

1697760

8328

1=8
BlC=1

T=IO

1.1 X 10-3

L 8 X 10 5

0.69

1179

1 .3-13

5.7

0.15-1.4

0.4

0.95

l=lndividual Fibers
B/C=Bundles or Cluwps

I+fi/C=Airborne Stru~tures Counted
T=IndividuLll Fibers Plus Estimated Number
of Fibers in Bundles or Clumps
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·5 ;1", pIe ~ u t:I be r : E-80S":'12.92

;ian"iactur~r/Distribu:::.;:::

Dryer :;a~,e: Professional Elo\; Co~'J

,iodel/Series: ~Iodel 06,

Asbestos Use~AdCou~ents: Used, hand-held comb type dryer.
The dryer ~Jas of·a configura"tio·n such that the inside could not be
inspected for asbestos ?osition.

Dryer Flow Rate (L/t1in):

Ef fluent Volume (L):

Sample Volume (L):

Airborne Asbestos
Structu,res· Counted:

Airborne Structures/cc:

Total Structures in Effluent:

Fiber Mass (ng/m
3 ):

Total fiber Hass
in ~ffluent (ng):

Fiber Length Range (uo):

Mean Fiber Length (u~):

Fiber Diameter Range (um):

Mean Fiber Diameter (u~):

Total TE~ Fiel2 Area
Examined (I:1l3 ):

9 B. 7

11844

8328

1=0
-a/C .. O

T=O·

0.98

98.7

11844

8328

I=l
B!C=O

T=l

9.1 X 10-5

1.1 X 10 3

0.02

no range

20

no range

1.27

I;Individual Fibers
B/C~Bundles or Clunps

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estinated Number
of Fibers in Bundles or Clu~ps
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Sample Uumber: CPSC-3

;;.:l nu .;. 2 c t u r e r / Dis::. rib u tor:

Dryer !';ame: Sears 1000

Kodel/Serias: 253-8754

Sears

Asb~s~os Use and Cornoents~ Used, hBnd-held hair dryer. The
asbes"tos.~' insula.ti'on .. a's prese.nt as· a tubular' lining of the barrel.

Dryer Flow Rate (L/oin):

Effluent Volume (L):

Sa~ple Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

3Fiber Hass (ng/m ):

Tot:al Fiber hass
in Effluent (ng):

Fiber Length Range (um):

Mean Fiber Length (um):

Fiber Diameter Range (u~):

(!eon Fiber Diameter (um):

. Total T.iU Fiel2 Area
Cxar.1ined (rom):

iT iBh Heat

863

103560

3328

1=267
B le .. l 6

T... 304

0.031

3.2 X .10 6

16

31. 6 X 10

0.3-55

3.5

o•02- 0·.9

0.12

1 .15

High-Heat-Low-Heat Cycle

863

103560

8328

1=139
B'/e=-10

T=163

0.016

1.6 X 106

1.9

0.4-24

2.5

0.02-0.5

0.1

I~Indi.idual Fibers
B/C~Bundles or Clunps

I+b/C~Airborne Structures Counted
T=Individual Fibers Plus Estioated Number
of Fibers in nundles or Clu~ps
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Sal{lplc !;un:ber: £-100-354

: ~ a nu £act u r e r / J.) is t r i ~ 'j t;] r :

Dryer Nane: PRO 1000

Hodel/Series:

tla 'r'C!:'id:1.

Asbestos [!se and Corr.eents: U,seci, hand-held hair dryer. The
a_s,9·es,tos. 1nsu"lation was pre·sen't as, a tubular lini·ng of the. barrel.

Dryer Flow Rate (L/min):

E f flu e 11 t Volu me ( L) :

SacpIe \' 0 1u me (L):

Airborne Asbestos
Structures Counted-:

Airborne Structures/cc:

Total Structures in Effluent:

Fiber tiass (ng/m 3 ):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (ue)::

Mean Fiber Length (um):

Fiber Diameter Range (um.):

heaD. Fiber Diac.eter (ue):

Total TEM Fiel~ Area
E x am i ne d ( r.1 m ):

HiS h [tea. t",

696

83400

3328

1=32
B!C .. 8

T .. 64

4.4 X 10- 3

1.7 X 10 5

5.3

439

0.8-12

0.05-1.4

0.22

1 • 13

696

83400

8328

1.5 X 10-;'

1.3 X 105

1.4

118

0.4-14

0.05-1.0

0.18

1 • 13

I=Individua.l Fibers
B!C=Bundles or Clu~ps

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Esticated Number
of Fibers in Bundles or Clumps
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Sanp1e ~lumber: cpsc-z

:; ~ r: ~ :: act u r e r JCis t ;: i bu t 0 ~ : Genernl ~lectric

Dryer tlar::e: Power Turbo 1200 \iatts

:':odel/Series: 51-5115-0

Asbestos Use and Coonents: lised~, hand-held hair dryer.
The asbes:t'os, insuLat,ion ""as, pr'esent'a,s a tubular lining of the barrel.

Dryer Flow Rate (L/oin):

Effluent Volu~e (L):

Sample Volutle (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

3Fiber Haas (ng/m ):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (uo):

Mean Fiber Length (urn):

Fiber Diameter Range (uo):

~ean Fiber Diameter (u~):

Total TEM Fiel~ Area
Examined (mm ):

H'igh Hea,te,

lCJ39

39960

8328

1=8
B/C=4

T=29,

1.4 X lO-3

5.6 X l05

15

604

0.5-15

3.8

0.05-1

0.25

0.98

Hlgh,-Hea,t'~Lo,w~'H'eat,Cycle

1089

39960

8328

1;=5
B/C=l

T=9

13

536

1.3-11.5

0.1-1.3

0.31

1.Oi

I;Individual Fibers
B/C=oundles or Clumps

I+B!C-Airborne Structures Counted
r=Individual Fibers Plus Estioated Number
of Fibers in Bundles or Cluops
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F.-IOO-JS9

:fanufacturer/Distrib:J.tor:

Dryer, name: Super 1400

l~odel/Serias: HA-1214S

Asb~stosU~~<and-Com~eDt~:· Used, hand-held hair dryer. The
as,bes.tos ",as present as a tu.hular lining of" the·. barr,el.

Dryer Flov Rate (LInin):

E f flu en t Vol um e (L):

Sample Volume' (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

T~tal Structures ~n Eff1uant:

Fiber Hass (ng/m 3 ):

Total Fiber Mass
in Effluent (ng):

Fib e r Len g t h Ran g e ( u l:l ) :

Hean Fiber Length (urn):

Fiber Diameter Range (ua):

Mean Fiber Diameter (un):

Total TEM Fiel~ Area
EX<lr:lined (rnm ):

High Peat

1064

127680

8328

L=1
Ble .. l

T=3

1.9 X 10- 4

2.'4 X 10 4

0.23

29

1.5-9.5

4.5

0.15-0.6

0.35

1.2

High-Heat-Low-Heat Cycle

1064

127680

8328

1='0
B/C=Q

T=O

1. 24

I-Individual Fibers
B/C=~undles or ClUD~S

I+B!C=Airborne Structures Counted
T=lndividual Fibers Plus Estiuated Number
of Fibers in Bundles or CluQps
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C!:'~C-1

~ • 3. n L:. : "" c.t II r '" ;: / ;J i:; 1: r i :... II t c ;: :

IJ rye r (a :1 e : San y e i Cor?

;,odcl/Serics: l::-211'O

Asbestos Use and Co~~ent5: Used, hand-held hair dryer.
Tile ils,bestos ins,ula.t,ion., :vas' present' as a tubular lining, of the barrelo

Dryer flow Rat@ (L/min):

E f flu e n t Vo 1 u me (L):

Sacple Voluce (L):

Airborne Asbestos
Structures Counted:

Airborne Strtictures/cc:

Total Structures in Effluent:

To~al Fiber Mass
in Effluent (ng):

Fiber Length Range (um):

Mean Fiber Length Cum):

Fiber Diameter Range (u~):

Mean Fiber Diameter (urn):

Total TEM Fiel~ Area
Exat:1ined (em ):

high H@at'

1104

132480

8328

1=256
B/C~27

1=318,

2.9 X 10- 2

3.8 X 10 6

1200

0.5-42

2. 6

1. 25

Hi gh-Hea,t -Low.-Hea t C:ycle

1104

8328

1=141
B/C=15

T= 181

1.5 X 10- 2

2.0 X 106

4.3

560

0.3-35

3.0

0003-7

0.14

1. 23

I=Individual Fibers
B/C=Bundles or Clucps

I+1/C=Airbornc Structures Counted
T=Individual Fibers Plus Esti~ated Nu~ber

of Fibers in Bundles or Cl~Qps
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:'<lnu£acturer/Dist:-i~utor: Gene~al Ll~ccric

Dryer ~: a~e : Sup e r - Pro 1400

:lodel/Serics: 51-5112-0

Asbestos Use and Comments: Used, hand-held hair dryer. The
as'l),estos was'present as"'a tubular lining of the barrel.

* Fiber dimensions could not be determined

Dryer Flow Rate (L/~in):

Effluent Volut:1e (L):

Sample Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

3
Fiber Mass (ng/m ):

Total l:'lber ~1ass

in Effluent (ng):

Fiber Length Range (urn):

llean Fiber Length (um):

Fiber Diameter Range (ue):

Mean Fiber Diaaeter (UQ):

Total TEM Fiel~ Area
EX.:lcined (mm ):

1398

167760

8328

1=0
B/c=1

T=2

1 X 10-4

1.7 X 10 4

1 • 1 X 10- 2

1 .9

1.5-2.5

2.0

0.05-.15

0.1

1 • 1 7

1398

167760

8328

1=0
B/C=l

T=1

*

0.96

I=Individual Fibers
n!G=ilundles or Clumps

I+a/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or Clumps
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Sample.' ~:umber: E-l 00-35 3

Dry~~ ~a~e: Professionaire 1000

:iode 11 Se ri es: 52-9C

Asbestos Use and Comments: Useu. hand-held hair dryer. The
as,bestos vas px-esent. as a tuoular lining of the barrel.

Dryer Flow Rate (Linin):

Effluent Volu~e (L):

Sample Voluce (L):

Airborne Asbestos
Structu.res C~unted:

Airborne Structures/cc:

Total Structures in Effluent:

3
Fibei Mass (ng/m ):

H1;:;h'lIeat

9El

11&440

8328

1=1
B le.=o

T=l

_4
1. 1 X 10 .

1.3 X 10
4

987

118440

8328

1=1
B/C 3 0

I=l

-"­1.5 X 1U

1.8 X 10
4

Total Fiber Mass
in Effluent (ng):

FiDe r Len g th Range (un):

~ean Fiber Length (urn):

Fiber Diameter Range (urn):

M~an Fiber Diameter Cue):

Total rEM Fiel2 Area
Exami ned (rom. ):

~-Individual Fibers
B/C=Bundles orlClumps

1 7 3. 1

no range no range

4.6 4.1

no r3.n~e no range

0.4 0.15

1. 09 0.75

I+B/C-Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or Clumps
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S<:fl:\ple rlur:.ber: E-100-35f:

~: i1 flU fa c t u r e r / D i!O t rib u t CI '" : ~chic!;,

Dryer Eace: Lady Schick Air Styler

i1odel/Series: 340

hsbestos Use and Comments: Used, hand-held, cocb type dryer. The
asb-es-tos was_ p.res:ent. act bO'th ends" of the ou ..tlet duct.

~ryer Flow Rate (L/ein):

Effluent Volur.!e (L):

Sample Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Structures·in Effluent:

3Fiber Hass (ng/!I1 ):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (uc):

tlean Fiber Length (u~):

Fiber Diameter Range (uc):

Mean Fiber Diameter (un):

Total TEM Fiel~ Area
Examined (mm ):

Ii i gh.- l~ eat_

618

74160

8328

1=2
B/C=O

T=2

2 X 10- 4

1.5:< 10 4

. o. 14

10

4-17

lO.S

0.lS-003

0.22

1. 18

nil!h~Heat-Low_-·He.at Cycle

618

74160

8328

r .. o
B'!C=O

T=O

I=Individual Fibers
B/C=Bundlcs or Clumps

I+B/C=Airborne Structures Counted
T=lndividual Fibers Plus Estimated ~uQber

of Fibers in Bundles or Clunps
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Sa,raple NUT:lber·: E-I00-374

:~anui~::tllr~;/0i~tr::"but()r:

Dryer Name: Presto Mist Hair Dryer

lIodel/Series: PP-19A

Asbe~tos Use and Comments: Used, table top hood type dryer.
The asbes·.t·os' insJl1,at.io,n wa.s'pres,e·nt, a5.-a.., sheet un,der the heating elec.ent.

Dryer Flow Rate (L/o1n):

i:ffluent Volume (L):

1302

n~1gh'-:He a ti""L:oW.- Hea t~ Ctel e

1302

Sample Voluce (~):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

Fiber nass (ng/m
3
):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (um):

Mean Fiber Length (urn):

Fiber Diaceter Range (ue):

Mean Fiber Diameter (um):

Total TEn Fiel~ Area
Exanined (mm ):

I=Indi{idu~l fibers
B/C=Bundles or Clunps

8328 8328

1=12 r ... 15
B!C=O B'/C=O

T=12 T=12

~ -3
1 • 1 X, 10-"> 1.4 X 10

1.7 X 105 2.2 X 105

19.8 0.278

3104 43

1.3-48 1.1-6

7. 5 2.8

0.1-1.5 0.05-0.3

0.3 0.17

1.22 1. 21

I+B/C=Airborne Structures Counted
T~lndividual Fibers Plus Estioated ~umber

of Fibers in Bundles or Clumps
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Sapple" ~;urnber:

:1 <.l n u f. d. C t u.r ? :' lui.:: c r i ;:; ·u tor:

Dryer t; a t:l e :

;.•j est i :1 ::: ~l O:J S ~

i.: 0 del I S er i e s : ~I 10-2

As~estos Use and Comoents: Used. table top bonnet type dryer. The
pas.ition· of any asbes.to.!;!" ins.ulati'On ~as not·· noted.

Dryer Flow Rate (L/oin):

Lffluent Volume (L):

Sample Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Stru~tures in Effluent:

J
Fioer ~iass (ng/tIl ):

Tot a 1 Fib E! r tla s s
in Effluent (ng):

Fiber Length Range Cum):

Hean Fiber Length (u~):

Fiber Diameter Range Cue):

Mean Fiber Diaceter (um):

Total :EM Flel~ Area
Examined (mQ ):

,1igh Heat·

277

33240

8328

1=0·
B/C~O

T~O

1.23

H~~h-H~at-Low-Heat Cycle

277

33240

8328

r ..o
B/C.. O

T=O

1.1

I=Individual Fibers
G/C=Bundles or Clu~ps

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estinated Number
of Fibers in Bundles or Clumps
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S 3t:!? Ie, ~; umber: CPSC'"'-22

: l a .\:.l f :l C cur C! :- / Dis t r i ). Ll tor:

Dryer l~ am e : Pro f e s s 10 n a I iI air Dryer

Xodel/Series: ROS1

Asbestos Use and COMments: Used. table top hood type dryer.
TIl'e· ashest'os, ~~as" preseTi·t, as a pad under the" he;a,cing eler.lent.

Dryer Flow Rate (L/min):

E.ffluent Volume (L):

Sample Volume (L):

Airborne Asbestos
Structures Counted~

Airborne Structures/cc:

Total Structures in Effluent:

Total Fiber hass.
in Ef fluent Cng):

Fiber Length Range (um):

Mean Fiber Length (urn):

Fiber iliameter Range (um):

Hean Fiber Diameter (ue):

Total TEM Fiel~ Area
Examined (mm ):

2207

264340

8328

1=0
B/C=-O

r=-o

1. 13

2207

264840

8328

1=0
B"/C=O

T=O

1 .23

IQlndividual Fiber~

3!C=Bundles or Clu~ps

I+B/C~Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or Clumps
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San~le ~unb'er: E- a.sc - 5 3 2 7

,'"J ,3 n u £ c.~ c t u r £: r / ~ i ~ t r i ·u u t 0 ~ : :,Ol1~i: Inc.

Dryer ~ame: Bonat Blo~er Dryer

~adel/Series: Nodel 10

As"~es.tos li.se and. Conments: used, stand mounted professional dryer.· The
asbestos insu·la·tion was: pr.es;ent as a·" 11n1n£ to the barrel.

Dryer Flow Rate (L/Qin):

Effluent Vo1ut:!e (L):

Sample Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

Total Fiber Mass
in Effluent (nz):

Fiber Length Ran~e (um~:

Mean Fiber Length (ua):

Fiber Diameter Range (um):

Mean Fiber Diameter (ue):

Total TEM Fiel2 Area
Exami ned (t1.t:'. ):

High Heat"

1044

125312

8328

1 .. 650
B/C .. 13]

T .. 1375

O. Ll

1.3 X 10
7

7652

913211

0.15-95

7. 1

0.04-15

0.4

0.83

1044

125312

8328

1=.450
B/C .. 72

T .. 720

0.08

9.6 X 10 6

651

76088

0.2.-95

0.01-3.5

0.3

0.73

I=Ind1vidual Fibers
B/C=Bundles or Clu~ps

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or C1uups
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E-860-1440

:; a n 11 L (1 C l: urIS! r I ;.. i.::; 1: rib u tor:

Dryer :~alile: Super Zap

!iodel!Series: SZ-l

~lairo~

Asbes~os.Use and Comoen~s: Csed, hand-held hair dryer.
The insula.tcion ,~a,s, present. as.· a~ lining to the" barrel.

Dryer Flow ~3te (L!min):

to: f flu e n t Vol u me (L):

Sample Volume (L):

Airborne Asbestos
S~ructures Counted:

Airborne Structures/cc:

or 0 tal 5 t rue t u re s .in E f flu en 1: :

Fiber Hass (ag/m]):

Total Fiber Hass
in Effluent (ng):

Fiber Length Range (UI:!l):

Mean Fiber Length (um):

Fiber Diameter Range (um):

Mean Fiber Diameter (uo):

Total TEt! Fie12 Area
Examined (:nm ):

High· H'eat

687

82440

8328

I-IS
S/C'''l

T=20

2 X 10-3

1.6X 1U S

1.1

89

1.0-11.5

3.5

0.05-0.7

0.2

1. 08

687

e2440

8328

1-17
B;/C-5

T,=-37

1.9 X 10- 3

1.6 X 165

9.6

789

0.9-31.5

5.0

0.7-1.4

0.Z5

I=Individual fibers
n/e-Bundles or Clueps

I+B/C=Airborne Structures Counted
i=Individual Fibers Plus Estimated ~umber

of Fibers in Bundles or Clumps
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Sumple t:ul!lber: E- 805-1291

'!anllI:lcturcr/Jist:ri~ut(.Jr: Jh2ri ::edci"e=,

Dryer !lame: Jr. Pro 1000

liodel/Series: 066

Asbestos l;se anc COr.lments: lianci-held dryer.
Its as,bestos, insulation tJ.,as p:resen.t as a Lining to the b;1rrel.

Dryer Flow Rate (L/r.lin):

Zffluent Volu~e (L):

Sample Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:

Total Structures in Zffluent:

Fiber Mass (ng/m 3 ):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (urn):

Hean Fiber Length (um):

Fib e r D i a me t e r Ra n g e ( u m) :

HeaD Fiber Diac'eter (um):

Total TEM Fiel~ Area
Exam! ned (mm ):

829

99480

8328

r,.. 360
B !C .. 17

T.. 410

3.3 X 10- 2

3.6 X 10 6

26

2627

0.3-43

0.03':"1.2

0.18

1.3

829

'99480

8328

r .. 148
B IC.=8

T=174

1.4 X 10-2

1.5 X 10 6

30

2975

0.1-95

4.9

0005-1.5·

0.2

1.32

I=Individual Fibers
B/G=Bundles or CluQps

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fiber5 in Bundles or Clumps
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Satip'le ·:~ucb.er,: 0-815-0580

:; a ll. ~ i ~ c : u c c: r / : is t :: i L u ~ 0 r ;

Dryer ::arJe: Honokote Heat Cun

!~odel/Series: none present

Asbestos Use and Con~ents:

insulation \~as. r>'resentc as a
~and~held, hobby heat gun.
lining, of the ba:rfel.,.

The llsbestos

Dryer Flow Rate (LInin):

Effluent Volur.le (L):

Sample Volu~e (L):

Airborne Asbestos
St~uctures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

Total Fiber Mass
i n E f flu e nt ( n g) :

Fiber Length Range (ue):

Mean Fiber Length (um):

Fiber Diameter Range (urn):

~ean Fiber Dia~eter (urn);

Total TEI~ FielZ Area
I:::<at:lined (mm ):

182

21840

8328

1=324
BIC=2o

T=439

3.8 X 10-;:'

8.4· X 10
5

4154

91395

0.8-90

0.05-13

0.36

1. as

182

21340

8328

r .. 1CO
LJC=6

T=121

1.3 X 10'-'"

2.9 X 10 5

168

3700

0.4-60

6.2

0.03-3.5

0.93

I=Indivi~ual Fibers
a/e=Bundles or Clunps

I+B/C-Airborne Structures Counted
T-Individual Fibers Plus Estimated Nunber
of Fioers in Bundles or Clumps
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:; a r.;p 1 e ti u M b e r : £-840-4024

. _11 r"L t: E .'J C t L:. ~ ~ :.: / ~'1 is t r i. :,,!...: [. ,l r: :

!"yer [,ane: t'ro Style 1200 ..!;!.tts

: l 0 del / S e r i e s : ~'i 0 del li:: SSe r i e:> 0 2 7 8

~sbescos Use and Coc~ents: Used, hcnd-held dryer.
~;'o a-sbestos' was"pr'esent in t,he dry'e,r. l,t \Jas, run a,s a control.

Dryer Flou Rate (L/~in):

E f flu e n t Vol u me ( L) :

Sa;aple Voluce (L):

Airborne Asbestos
Struct:ures Counted:,

Airborne Structures/cc:

Total Structures in Effluent:

3
Fiber Mass (ng/m ):

Total Fiber Hass
iro Effluent (ng):

Fiber Length Kange (uo):

MeaD Fiber Length (um):

Fiber Diamet~r Range (ue):

Hean Fiber Diameter (urn.):

Total TEM Fiel~ Area
Examined (em ):

nigh He at",

1284

154080

3328

1=0
BIC"O

T..O

0.33

Hi Soh-Heat ~Low-Hea,t:Cycla

1284

154080

3328

1=0
n/c ..o

TaO

1.29

I=Individual Fibers
B/C=Bundles or Clu~ps

I+B/C=Airborne Structures Counted
T=lndividual Fibers Plus Estimated Cu~ber

of Fibers in Bundles or Clumps
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APP!::;; DIX I I

F HOTO~l Ie ROG RAPHS

1. (Plate 479) - Supply air sa~ple showing absence of dust and fibers in
supply air (llag. '" lOOOX).

2. (Plate 548:) - Very long a'sbestos: f'ibers associated in a loose clu.ster
Clag. = ZOaOX).

3. (Pla,te 549) Typical. asb-e-s,tos·' fi;be,r' b u:nd:le show'in g"' spl:aye'd' en/ds~ and
small fibri'l, f,ragne.nts (:la'g~ '" 270.QX).

4. (Plate 555) -Typical asbestos clump/bundle association showing random
orientation of sane fibril. (Mag. = 5000X).

5. (Plate 551) - A large cluster of individual tibers, large bundles, and
clucps deposited as a single structure on filter (Mag. = 3300X).

6. (Place 562) - Numerous asbestos fibers and bundle structures deposited
in c.lose proximity on filter. (I1ag 1300X).

7. (Plate 553)
Uiag '" 2000X).

Typic~l snaIl chrysotile fiber bundle deposited singly

8. (Plate 556) - Extremely large chrysotile bundle 15 to 25 um in diameter
de posit e don f i I t e r. 01 a ~ = 1 7 00 X) •

.g. (Plate 552) - Asbestos fiber bundles with organic globular particulates
adhering to surface (Mag ~ 6700X).

10. (Plate 563) - Large ~sb~stos bundles deposited as a single structure on
filter (Mag a1700X).

11. (Plate 560)
(Hag = 1200X).

Large asbestos fibers associated in a single cluster.

12. (Plate 560) - Large asbestos bundle and fibrils associated as a single
structure. (Mag = 2000X).

13. (Pl~te 557) - Typic~l heavy loading of asbestos structures on filter.
(hag == lOOOX).

14. (Plate 465) ~ Sample of bulk insulation material taken from a drye?

15. txample EDAX spectrum fron a dryer air sample.
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APPENDIX III

PHOTOGRAPHS OF TEST SYSTEM
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