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REPORT 70 Ti{E U.8. COMSUMER PRODUCT SAFETY
COMMISSION ON TESTING OF HAIR DRYERS
TOR ASBESTOS EMISSIONS
BY
THE DIVISION GF PHYSICAL SCIENCES AND ENGINEERING
WATIOKAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

Backpground:

Beginning in April 1979, rthe Narional Institute for Occupational Safety
and Health (NIOSH) furnished te the <Consumer Product Safety Conmission
(CPFSC) the laboratory and other support services necessary ta test the
ef fluent air of hand-held hair dryers for asbestos fibers. The need to
determine the possible release of asbestos: fibers from hand-~held hair
dryers containing asbesros-insulaﬁiqn materials vas realized by CPSC as a
result of nevs media disclosure of asbes;bs release and a petition by the
Environmental Defense Fund, Inec. (EDF). The pétition presented by EDF
requested éhat CPSC proceed under the Consumer Product Safety Act to remove
ltair dryers containing asbestos from the con;umer matketplace. Preiiminary
evidence was presented by EDF which allegedly demonstrated the Aﬁility of
several hair dryers <containing asbestos insulatipn material to emnit
. asbestos fibers. To fully evaluate the potential consumer expusure to
asbestos from asbestos containing hand-held hair dryers CPSC determined
that the identification and quantifation of fibers emitted by the dryers
having lengtﬁs and diameters of as little as 1 micrometer (um) or less
vould be necessary. To accomplish this task any samples generated would
require analysis'by;a transmission electron microscope (TEH) <capable of
performing energy dispersive analysis of x-rays (EﬁAX) and selected area
electron diffractionl(SAED)- The actual sampling of effluent air from the

liair dryers would also require expertise and capadbilities in the area of
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éir sampline znd the fébricatinn of controlled atmosphere test systems.
Doth the sanpling and analysis éxPerience necessarylto perform a study of
this type reside within the Division of Physical Sciences and Engineering
(DPSE) of NIOQOSH, Gn April 12, 1976, WIOSH and CPSC entered inte an
interagency Agreement: to accomplish the task of evaluaring potential

consunmer exposure to asbhestos released by hair dryers.

Objective:

The primary objective of the project was to quantitate and identify
asbestos structures in the effluent air of hand-held hair dryers ﬁuring

operation. IlMaking this determination would require the following:

le A count of. asbestos structures and fibers sampled durlng operation

of the producc.

Z. Qualitative identification by EDAX or SAED of fibers sampled as

being asbestos or non-ashestos.

3. Determination of <¢the size distribution of sampled asbestas fiber

lengths and dizcmeters.

[ Determination of fiber count and fiber mass per cubic meter of

effluent air-

To meer the needs of the projgct a system to determine asbestos
emissions from hailr dryers was fabricated and ~validated by NIOSH. A
saupling of halir dryers, mnew and used, that contained asbestos was

taollected by CPSC and subnitted to WIOSH for testing- All dryers  were



tested as received Lfroo C25C.

Test System

The wvalid determination of asbestos release from the hair dryers
demanded the test system meet, several requirements. Previous tests {(l=-4)
tndicated, rhat. a wvalid determination of the amount of ashestos enitted by
wvarious-hair dryers wuwould. requirer a: clean sanpling: systen< capable- of
accurately determining asbestos concentrations over é wide range-
Therefore, the air entering the hair dryers in the test systewm wvas filtéred
to eliminate ¢the possibilicy of extermnal asbg;tos contamination and to
reduce the amount of background particulate that might interfere with the
electron mnicroscope analysis lof the. samples. The high flourate. of alr
through many of the dryers preccluded complete collection of the effluent.
Therefore, the test systenm was designed to obtain am acculdie repleddne™
ative szople of the hair dryer effluent.

The hair dryer test system consisted of several components including a
clean air source, a sampling duct assembly, several types of mwmaonitoring
equipment and filter samplers. A schematic of the test system i3 shown in
Figure 1.

The high flowrate f(up to 2 mzfnin) produced by scome hair dryers
regquired a high flowrate, c¢lean air source to eliminate background
interferences during testing. A test tumnel in the WIOSH dust laboratory
was adapted for these tests. Two 60 cm x 60 cm.high efficiency particulate
air (BEPA) filters in series were used to remove ambient particulate. The

ducting around the high flowrate blower was sealed to prevent



.recontznination o©f the cir inctroduced into the specially constructed clean
air test chamber (volume m | ms). The airstream entering the test
chamber was deflected by a metal plate and diffused through a punched-hole
screen. Excess air exhausted from the test chamber via a 25 cm square port
through - which the sampling- ductr entered. With the entire system
operational, and. a.hair dryer operating, a positive pressure in the hoed of
approxinoately 0,157 cuﬁHéQ”was obtaimedas. THiSApr355wrewwas_10w?eﬁbugﬂ

to preclude any significant effe;t on hair dryer operation. The air
velocity through the exit port was high enough ( 100 c¢m/sec) to prevent
turbulent back diffusion o0of ambient air into the hood. That portion of the
test system in which the dryer was placed is herein referred to as the
clean air hood.

4 dry box 3zlove was fitted to the side o©of the hood to permit
nmnanipulation of the hair dryer. cantrols during a test run without
contaminating the hood vith ambient air.

The air exhausting from the sampling duct was fed back inta the inlet
of the test tunnel HEPA filter to prevent potential asbestos escape 1into
the laboratorg.

A ~velocity profile was obtained in the return air duct 1in order to
estimate the total air flow through the clean air supply. The velocity in
the 12.7 en diameter duct was uniformly 762 cm/sec indicating a flowrate of
5.78 m3/min; 7

The sampling duct assembly consisted of a one meter léngth of 18 com
diameter duct and various tapered adapters which allowved direct connection

to the outlet of wvarious shaped hair dryers. The duct was selected to be



large enough fo easily contzin three side by side 37 nn filcer cassette
samplers. The sampling protaceol was subsequently changed to use a siﬁgLe
iillipore aerosol open-type 47 mm filter holder w;th‘a stainless steel body
and support screen. The walls of the duct and tapered sections were coated
vith oil to prevent reentrainment of particles from the surface of the
duety, thereby - assuring: thate pagj@cuiﬁxazfmomwémy«one%dxyémﬂwouldunot be
detected during subsequent:tests:

Based om work by Liu and Agarwal (5) the losses in the duct of parc-

fcles smaller than 5 um aerodynamic diameter were expected ta be less than
10%2 for the flowrates of all the hair dryers tested. The air flow through
the duct. for these flowrates was in the turbulent regime 1ndicating that
the potential source of auny primary particle losses expected would be
turbulent impaction on the of éhe-duct rather than grévicational setteling
of the particles.

Sampling the hair dryer air supply and effluent was accomplished by
using 37 mm and 47 nm filter cassettes, reépactively, and 0.8 wum pore

"size wnixed cellulose ester menbrane filters. These filters have greater
than 997 efficiency for all particles of interest (86).

A  vacuum purp was used to draw 59.4 liters per winute of air through
the 47 mm filter cassettee. The sauwpling system was calibrated wusing an
American Meter Company 150 liter spirometerelgn MSA Hodel G pump:was used
to sample the supply air at 2 liters per minﬁ:e with a 37 mm_.open-face
cassette, Calibration of this system was accomplished with a soap film

bubble nmecter.



Sanpling ot 69.4 L/min allowed collection of a sufficient olume of
effluent in a2 reasonable amount of time to allow an accurate determinaticn
of airborne particulate concentrations. Any possible error because of the
resulting anisockinetic sampling was Jjudged negligible since the majer
source. of error lies with particles larger and heavier than those expected
from: the:hair dryers. Also, nmost treatments of anisokinetic sampling error
‘assune: laminar- flow- in-the sample streams: &s‘stated"ﬁfkviousﬂygnEhehflcu
in the sampling duct was turbulent and not 1aminﬁr. '

Three different real time particle monitors were used during the
assenbly and initial testing of the hailr dryer test systen. These
instrumeants included a Royce lHodel 225 connected to a nmultichannel
analyzer, a Particle feasuring Systems. (PM5) ASAS-X ' particle spectrometer
and a GCA Fibrous Aerosol HMonitor (FAM). All of these instruments detect
particles by their light scattering propertieQ.

The Royeo fodel 225 vas. used to determine the wuniformity of
distribution of particles acress the sampling duct. Hunndiéperse, 12 um
potassium biphthalate particles were generated using a TSI, Berglund-Liu

generator. These particles were injected into the duct just downstrean of

e

an operating hair dryer which produced a auct air velocity of 58 cn/sec. A
- probe connected to the Royco particie counter was inserted into the duct at
the sampling location and nine representative locations across the duct
were sampled. The coefficient of variation at these nine traverse point
locations was less than 0.08, indicating acceptably uniform discribuecicn of
particles within the duct. Sampling the hair dryer effluent at various

locarions within the duct was thus expected to be represcentative of the

G-



entire aiflvenr.

The PlS ASAS-X aerosol spectrometer was used to monitor the
effectiveness of the air cleaning system. Particles in the 0.15 to 0.30 um
range were mnonitored with the AS5AS-X since this size produced a rapid
instrument response and was expected to- have the, highest penetration into
the ‘clean air systen. Anbient particle concentrations (0.15 - 0.30 um)
were redpc%dﬁby*a‘Eactdrfof§409 in; the c¢lean. aic; hood: (see: Table 1)e.
Background filter samples were £found to be quite clean by electron
nicroscopy, so0 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 T

Particles Larger than 0.15 um Using ASAS-X Spectrometer

Apbient air 35=50 par:icles/cm3
Clean air hood 1-2_.patticles/cm3
3

Tesg duct, dryer on 2-4 particles/em

These particles were apparently generated by motor bearing or electrical
brush wear, although these concentrations were barely above the c¢lean air
background.

The clean ailr system was found to be entirely adequate ta supply air to
all the dryers. Using the ASAS-X, it was found that the particle coﬁcen-
tration 1in the hood was brought down to its baseline level less than one
ninute after the high volume blower was turned on.

The third monitoring instrument used was the FAd. This device was used



to indicate the fiber concontrarion ia the hair dryer effluent. Tne FaAl
responds only to the larger fibers {(and not justlto asbestos) wvisible by'
light microscopy. The TAll was used with several hair. dryers. In sone
cases, & single fiber was noted in a two hour period, and in others, none
wvere. detected. A’ one f[iber count. in' a° twe hour period indicated
approximately 0.01 fibers/ce. The statistical significance of one fiber
counted in theé-sizes range. linitarions of  the FAM wass questionable . foryr this.
study. Use of the FAY on this study was discontinued because of ;ts lack
of sensitivity at such lcw cancentratioms. It shoﬁld be noted that the TAM
was designed to operate primarily in the Q.1 to 20 fiber/cc range to meet

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

Sampling Procedure

Before positioning the dryef to be tested in the clean air hood, the
app?opriate reducer was attached to ghe sanpling duct. Various size
reducers were fabricated to ensure the best interface pos§ible between the
“&ryer and sampling duct. The dryer was firmly clamped into positicn and
sealed to the sampling duct reducer with duct tape. The dryer was then
plugged into the power supply located insiﬁe the clean air hood. The clean
air supply blower ;as rthen turned on and allowed to flush the clean air
hood for 15 minufes and the dryer was then turned on. An air wvelocity
profile was determined in the sampling duct using a Sierra Instruments
Model 440 thermo=-anemomater. A uniforn’velocity profile indicated a good
placement of. the dryer- If the velocity profile in&icated nonhomnogeneous

flow, the dryer was repositioned to produce uniform flow. Dryer velocities



ere deternined with a Taylor rotatingrvanéuénemome:er- DPryer flow rates
rere alsn checked by interfacing a 2 inch pl;stic pipe to the dryer 1ialec
:nd determining the air velocity with the thermo-anemometer.

A 47 um diameter filter, illipore AAWP, was placed in the stainless
steel filter holder and the assembly placed in the sampling duct. Also, a
37 mm}filter; Hillipore AAUP prelcaded 1In a styrene open-faced cassette was
positioneds ins:lde. thesclean air hood near the dryer inlet. Pumps for both
filter- samplers: were. started anﬂ; the~ éiyhr*e&fThEHLGWEStsampledlﬁbt*ﬁ
hours. The dryer wa; accessed when necessa;y during the high-heat-=low-heat
cycle wvia the glove port in the clean air hood wall. At the end of the
sampling period the 47 om filter sample was removed from the filter holder
and carefully placed in 5« 47 nm petri dish and brought to the TEM
laboratory for examinetion. Background zamples were obtained both in the

clean air hood and at the end of the sampling tunnel while operated without

a dryer in the test chanmber.

TEY Analysis

The asbhestos analyses for the study were performéd on a JEOL 100B
electron microscope equipped wich both selected arsa electron diffracti&n
.(SAED) and energy dispersive analysis of x-rays (EDAX). The microscopé
'magnificatiﬁn was calibrated using O-Sluu Latex spheres, )and during ’the
course of the study individual fibers were identified on a random basig by
diffraction.patterns and metal content.

Due to the 1light loading of fibers seen ou samples cohbtained early in

the study, the decisian was made to sScan the entire grid 4in order to



to acquire - a representative sampla. Ezch grid,contained aperroximately- 200
fields each measuring B0 x 80 un. Counting time varied from 2 thrs for
lightly loaded samples to 3.5 days for the most heavily loaded samples.
B;ckground samples of the supply air showed very c¢lean, fiber free filters.
&£ detection limiit: of- one. fiber per grid.would result in a sensitivity of ¢
X 10_5 fiber/ccn, VRepresentative photonicrographs are presented in

Appendixu I’

Sample Preparationm

The Millipore AA filters used in sampling the effluent from the hair
dryers were prepared for analysis following the standard NIOSH procedure
described in Techaical Informarion Bulletin #57-204 (2). A disk was
removed frcp the centct‘oficach filter with a No. 5 cork bore. The sanple
disks were affixed to a clean glass slide and allowed to clear in acetone
vaper for 5 minutes.  The samples were then coated with a thin cafbon film
in a vacuum evaporater to provide an electrom beam transparent surface to
which the collected particles could adhere. After coating, the cleared
filter disks were cut out and‘placed upside down on pre-coated 206 mesh
copper grids which had been placed in a petri dish on absorbent Uh;tman it4l
filters. The Whatman filters were carefully saturated with aéetnne and
left to sit overnight to allow complete dissolution of the s#ﬁple filters.

When dry, the preparations were ready for analysis by electron microscapy.

Fiber Count

The sample grids were scanumed initially to ensure that at least 70% of
the preparation remained intact. A fiber searech was carried out at a
magnification of 1700X and fibers were sized and counted at a magnification

of 10,000%. Fiber clumps and bundles which exhibited unequal or ambiguocus

-10-



dimensions were °*sized 1in segments oOr were assigned an average diameter
based on 3 or more measurements. In all cases, nulriple measurements rtaken
on fiber bundles, clumps, and clusters were bracteted in the data record to
indicate that they be treated as a single airborne structure in calculating
air concentrations-.

The- length, and, diameter of each individual fiber vas determined to
allow. calculation of the volunme of each’fiber. Chicui&tiﬁg%tﬁe~ volume of
cach fiber allowed an accurate estimation of fiber mass. The only
assumption made was éhat each fiber approximated a solid cylinder.

Ail recorded data were reduced by computer to obtain air concentrations
and {iber size distributions. A description of the <calculation can be
found in Appendix I, Test Data.

sunpary

During the .testing propranm conducted for CPSC, 30 dryers were tested.
Of these, 25 were home use'hand-held appllances, 3 were table-top hooded
models, one was a hobby heat gun, and one was a heﬁvy duty commercial salon
style dryer. Airborne asbestns concéntrations generated by these drfers
ranged from 0 to 0.l1 structures/cc and the wass concentrations ranged from
0 to 7652 ng/mJ. During the test program, one asbestos fiber was
detected in the entire group -of background samples. The pooled rasults of
these background samples resulted in a background concentration of 3 x
107> fibers/cc.

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

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

af the sampling and analysis- The geometric mean of the ratios of the



structures/ce concentrations of ltigh heat to cyecled heat for 21 pairs of
non—zerﬁ results was 1.19 with a 95% confidence interval of C.82 to l.73.
Thus, the successive sanple ratio for weach dryer —cannot be considered
' signirfic‘ant.l;y differcnt. from unity, indicating no significant differance
between samples taken ét high heat or at cycled heat. IThe paired samples
were: evaluated  to  find: rthey varlabiligty  due. to' sampling.and. analysis
techniques. The gecometric-standard  deviation was’' used tao. deternmine’ tﬁe
upper and lower 95% confidence limits on any measurement, N. These limits
can be determined by respectively multiplying and dlviding ¥ by the factor
3.4 In other words, at a 95%Z confidence the true value for any
neasuremant, N, is between i} X 3}# and /3.4,

Figures 2 and 3 show frequency distribution graphs of the hair-dryer
test results as a function of the number of asbestos structures emitted and
the nmass of asbestos enitted, respectively., In each figure, theée bar an the
extreme left indicates the number 6f dryers from which zero emissions were

obaerved.
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APPENDIX I
TEST DATA
AND
SAMPLING AUWD ANALYSIS IXFORNATION

l. Sanmpling rate: 69.4 L/min (2.45 cfm)
2. Saoppling time: 2 hours:
3. Fiber counts are presented as follows:

I

Individual fibers not part of a clump or bundle

[

B/C Humber of bundles or clumps
T = ilunber of individual fibers (I) plus the number of
fibers contained in each clump or bundle

4, The structures/ecec calculation treats. each‘ bundle or clump as one
airborne structure c.g.: frorm a count of I = 5, B/C = 7, and T = 45
the number used to calculate structures/ce would be,; + B/C = 12.

Structures/cc = (FC/TEM) x ECA
VOL

FC = Total structures counted (5 + B/C)

TEM = TEM grid area examined {(mm”) 2
ECA = Effective filter collecting area (960 anm”)
VOL = Sample volume in ce

Example Calculation:

1.22 mm2
8328000 cc

If: I = 55§ TEM
B/C = 30 VoL

Then: Airborne structures/ce = (85/1.22)960 = 0.008
. . (8328000)

If effluentr volume 1is 170 m3, tptal airborne strﬁctures in
efflyent = {0.008 structures/ce) x {(1l.7 x 10" c¢ce) = 1,36

"X 107 scructures

5. The wvolume 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/cc for chrysotile asbestos. Total fiber mass as reported
is a sum of individual massess.

=17~



Sanple MNymber: D-870-5361

g;éufzcturerlaistributcr: Hew
Dryer hame: Mighty 1200
Madel 10/2100

Model/Series:

Asbestos lse and Comnents:

Used,

York llerchandise Co.

hand-held hair dryer. The asbestes

insulation was present as a tubular lining of the barrel.

Dryer Flow Rate (L/min)t
Effluent Volune (LY:
Sample Volﬁhe {(L):

Airborne Asbesrtos
Structures Counted:

Airborne Sirucidirea,/cc:

Total Structures in Effluent:
. 3 .

Fiber Mass {(nz/n”):

Tortal Fiber Mass
in Effluent (ng):

Fiber Length Range (um)z
Mean Fiber Length (um):
Fiber Diameter Range (um):
Heag Fiber Diameter (um):?
Total TE® Fie gield Area

Exanined {(mm })?

I=Individuel Fibers
B/C=3undles or Clumps

W‘ 4Heat} Hi‘h?ﬂe@t:}owqﬁeatic,cle
673 673"
s.1 x 10° g.1 z 10°
8323 §328

I=171 1=23
B/C=4 B/C=1

T=181. T=25
1.6 x 10”2 7.1 x 1073
1.3 x 10° 5.7 X 10°
13.9 8.8
1121 709
0.6-26 0.8-23
1.7 4.1
0.05-1.2 0.005-0.8
0.21 0.22
1.24 0.39

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

18~



Sample .unmber: U-%¥35-3535

Manufacturer/Distributor: Schick

Dryer Hanme: Shick 1000

HlodelfSeries: PD-1001lA

Asbestos. Use: and® Comments: Used,

nhand=held. hair dryer.

The asbestos

insulation was present as-a tubular lining to the  barrel.

Dryer Flow Rate (L/nin):
Effluent Volume (L):
Sample Volume (L):

Alrborne Asbestos.
Structures Counted:

Airborne Structures/ce:
Total Structures in Effluent:
Fiber Mass (ng/mB):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range {(um):
Mean Fiber Length (um):
Fiber Diameter Range {un):
Mean Fiber Diameter (um):
Total TEM Fieli Area

Examined {(mm ):

I=Individual Fibers
B/C=bundles or Clumps

High” Heat

sl e e —

2632

I1=6
B/C=0
T=6

5.2 ¥ 10

1.6 X 10

0006"’053

0.2

1.32

4.l X 10

- High-Heat-Low-Heat Cycle

2632
3.16 X 10°

83238

I'=13

" B/C=2

T=20

1.3 X 10
5

2.2

693
6.7-9.0
3.5
0-.03=-1.2

0.2

1.3

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

=10



Sample Number: CPS5C-2

ilanufacturer/Distributor:

General Electric

Dryer Name: Power Turbo 1200 Wactcs

liodel/Series: £1-5113-0

Asbestos. Use and Comments:

Used hand held:hair dryer.

The asbestos insulation was present as a tubular lining of the barrel.

Dryer Flow Rate (1/min):
Effluent_yolume (1):
Samvnle Volume (1):

Airborne Asbestes
Structures Counced:

AiTborne Strucrures/cc:

Total Structures ia Effluent:

Fiber Mass (nz/:B):

Total Fiber tlass
in Effluent (no):

Fiber Length Ranze (um):
Mean Fiber Length (um):
Fiber Diameter Range (um):
ifean Fiber Diameter (um):
Total TE! Field Area

Exanined (mmo ):

I=Individual Fibers
B/C=Bundles or Clumps

*rayised 6/3/1980

High Heat

1089
135161

8328

I=8

. B/C=4

T=29

1.4 % 1073

1.9 X 105

15

2027
0.6-15
3.8
0.05=1

G.25

0.98

High-Heat-Low-Heat Cycle
1089
135761
8328
I=5

B/C=1
T=9

1757
L.3=11.5
3-8
0.1-1.3

0.31

1.07

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or Clumps
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Sanple Humber: E-100-375
ilanufacturer/Discributor: Ceneral Electric
Dryer Name: Super-Pro 1400

Model/Series: 51-5112-0

Ashestos Use. and Coﬁments: Used, hand held, hair dryer. The asbestos
insulation was present as a tubular lining of the barrel.

Hiozh Heat Hish-Heat-Low~Heat Cycle
Dryer Flow Rate {1l/min): 1398 1398
Ef fluent Volume (1): 167760 167760
Sanple Volume (1): 8328 8328
Airborne Asbestos. ) ‘
Structures Counted: o I=37 I=8
B/C=0 . B/C=1
T=37 . T=10
Airborne Structures/cc: 3.6 X 1077 1.1 x 1073
Total Structures in Effluent: 6VX 105 1.8 % 105
Fiber llass (ng4m3): 0.44 0.69
' Total Fiber Mass
in Effluent (ng): 73.8 . 1568
Fibar Length Range (um): 0.8-23 1.8-13
Mean Fiber Length (um}: 4.7 5.7
Fiber Diameter Range (um): 0.05-8  0.15-1.4
Mean Fiber Diameter (um): 0.2 0-4
Total TE{ Field Area
Exanined (mm ): 1.19 0.95
I=Individual Fibers I+B/C=Airborne Structures Counted
B/C=Bundles or Clumps ' T=Individual Fibers Plus Estimated Humber

of Fibers in Bundles or-Clumps

*revised 6/3/1980 -19- &



Sample. Wumber: CPSC-8

Lanutacturer/disrcritutor: nortn

Dryer Lame: Noreleo 1GCO

iiodel/Series: 1EB1700

i
t

Anerican Pnillips Cerp.

Asbestos Use and Comments: Used, hand-bheld hair dryer.
The- asbesths’ insulation was present &s a tubular lining. of the barrel.

Dryer Flow Kate (L/min):
Lfifluent Volume (L):
Sanple Volume (L):

Alrborne Asbestos
Structures Counteg:

Alrborne Structures/cc:

Total Structures in Lffluent:
. . 3.

Fiber ilass (ng/m™):

Total Fiber Mass
in Effluent (nz):

Fiber Lenzth Range (ur):
tlean Fib;r Length (um):
Fiber Diapeter Range {(um):
Hean Fiber Diameter (um):
Total TEM Field Area

Exapined (mm ):

I=Individual Fibaers
B/C=RBundles or Clumps

High Heat. Hfgh-HeatrﬁbUsHegtmﬁbcle
849 _ 849
958380 95880
3328 3328
I=13 ‘ I=21
B/C=6 B/C=6
T=30 T=56
2.5 x 1073 2.7 %1073
2.4 X 105 2.6 X 105
1s 8.6
1438 1322
0.5-12 : | 0.7-22
J.4 3.2
0-05“2 0905-1-2
0.31 0.23
1.2 1.25

I+B/C=airborne Structures Counted
T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or Clumps
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Sample lumber: E-100-352
fanufacturar/bLiscridburar: Ceonair
Dryer NHame: Prostyle 12GQ
.iodel/fSeries: (65

Ashestos. Use and Comments: Used, hand-held hair dryer.
The dsbestos: insulation was. present: as5:a tubular lining of the barrel..

Bigh Heat l High-lieat-Low-tHeat; Cycle..
Dryer Flow dare (L/nin): 1284 1284
Sffluent VYVolume (L): 154080 154080
Sample Volume (L): 8328 8328
Airborne Asbestos
Structures Counted: I=] I=4
B/C=0 B/C=0
T=1 T=4
Alrborne Structures/cc: 1.13 X% 10-4 4.2 X 10-4
Total Structures in Effluent: 1.77 X 104 . 6.5 X 104
Fiber liass (ng/m3): 0.096 1.7
Total Fiber Mass 3
in Effluent (mg): 14,7 1.2 X 10
FPiber Length Pange {(um): no range 3.8-36
HMean Fiber Length (um): 7.1 12.9
Fiber Diameter Range (um): no range 2.05-1
. Meano Fiber Diameter (um): .25 , - 0.5
"Toral TEH Fielg Area
Exaoined (mm™): 1.0 1.05
I=Individual Fibers I+B/C=Airborne Structures Counted

B/C=Bundles or Clumps T=Individual Fibers Plus Estimated Wumber
: . of Fibers in Eundles or Clumps
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Sanrle Mumber: E-100=377

Jdanurtacturer/flistribatar:

Dryer Name: Power Pro 100C

ilodel/Series: .5105-012

Asbestos. Use. and Comments:

GCeneral

Used,

Llacrric

hand-held hair dryer.

The asbestos. insulationm was-present. as.a tubular lining of the barrel.

Dryer Flow Hate (L/min):
cffluent Valure (L):
Sample Volume {(L):

Airborne Asbhestos
Structures Counted:

Airborne Structures/cc:

Total Structures in Effluent:

Fiber ifass (ng/nB)Z

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (um):
Mean Fiber Length (um):
Fiber Diameter Range {um):
tMean Fiber ﬁiameter (um):
Total TEM Fieli Area

rxaminad (mm”):

1=Individual Fibers
B/C=3undles or Clumps

High-HéaL
1035
124200
5328 .
I=106

B/C=l
T=18
1.7 X 1073
2.1 %.10°

2‘9

351

 High-Heat-Low-deat Cycle.

1035

124200

8328
192

B/C=6
T=108

9.3 % 10”3

1.2 ¥ 10®

2148
0.7-45
5.2
G.05-1.0

0.22

1.2

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

-2~



Sanple liumber: L-840-592¢%
lavufagturer/Oistribucor: Jayre Torp.
Dryer Yame: 1200 FToldaway
Hodel/Series: JE=115

Asbestos Use and Comments: {land-held hair dryer. The
asbestos insulation was- present as, a, lining to the- barrel.

Eich Heat: Highrﬁeat;Low—Heat701¢1e

Lryer Flow Rate (L/min): 418 415
Cfflueat Volume (L): 170150 ' 170160
Sample Volume (L): 8328 8328
Alrborne Asbestos

Structures Counted: 1=7 I=1

B/C=1 BYC=0
T=13 . T=1,
- -4 ~4

Alrborne Structures/ce: 7 %10 1.1 X 10
Total Structures in Efflueac: ' 1.2 X 1G° 1.2 x 10%
Fiber laas (ng/ma): 3¢9 ‘ ‘ 0.098
Total Filber Mass

in Effluent (ng): 6609 15
Fiber Length Ranze (un): 1.0-25 ’ no range
Yean Fiber Length (um): 2.6 5.3
Fiber Diameter Range (um): 0;03-3a0 no range
Hean Fiber Diameter (um): 0.8 - 0.3
Toral TE! Field Area

Examined (mm }: 1.31 : 1.0686
I=Individual Fibers I+R/C=Airborne Structures Counted
B/C=3undles or Clunmps T=Individual Fibers Plus Estimated Number

of Fibers in Bundles or Clumps

-23-



Sample Number: E£~100-380A
Lanufiacturer/Sistributor:
Dryer lame: Son=0f=-a-Cun
L.odel/Series: TID=2

ASbestos Use and Comnents:
ashestos was-visible.

Dryer tlow Rate (L/min):
Lffluent Volume (L):
Sanmple Volume {(L):

Airborne Asbestos
Structures Counced:

A{rborne Structures/cc:

Total Structures in Effluent:

Fibher lass (ng/m3):

Total Fiber Mass
in Effluent (ng):

Fiber Length RKange (um):
tiean Fiber Length (um):
Fiber Diameter Range (um):
llean Fiber NDiamecter (um):
Total TEM Fielg Area

Examined (mm ):

I=Individual Tibers
B/C=Bundles or Cluxps

clairol

land-held hair dryer. lio

liigh Hdeat, © Hiph-Heat-Low-Heat Cycle
1219 1219
1.5 % 10° 1.5 £ 10°
5328 3328
I=0 1=0
B/C=0 B/C=0
T=0 T=0
1.35 1.35

I+b/C=iirborne Srruectures Counted _
T=Ilndividual Fibers Plus Estimated Nuymber
of Fibers in Bundles or Clumps

~24-



Sample Gumber: E-100-361
HJanufacturev/Uivcriburoer:  Hamilocon Zeach
Dryer llane: GCroomer I1

Yilodel/Series: 423

Asbestos Use and Comments: Used, hand-held, comb type dryer.
The. asbestos* was. present: as- a lining to the barrel.

Biph Heat. digh=Heat-Low-Heat .Cyecle
Dryer Flow Rate (L/min): 184 Dryer has only one settiung
Effluent Volume (L): 1L3GL7
Sample Volume (L)Y: 8328 B32¢&
Airborne Asbestos
Strucrtures Counted: I=7
B/C=3
T=117
sZirborne Structures/cc: 1.1 X 10-3

Total Structures in Effluent: 2.1 X IOA

Fiber lass (ng/m3): B 2.2
Toral Fiber liass

in Effluent (ng): 42
Fiber Length Ranze (um): 1-21
fean Fiber Length {um): 6.4
Fiber Diameter Range (un): 0.05=-0.8

hhean Fiber Diameter {(um): 0.25

Total TEM Flield Area

zxanined (om ): 1.06
I=Individual Fibers I+B/C=Airborne Structures Counted
B/C=Bundles or Clunmps T=Individual Fibers Plus Estimated Number

of Fibers in Bundles or Clumps
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Sample Fumber: E-~100-376
Yidnufacrurer/Uistributor: Jdontzonary Vard
Dryer ame: llontzomery Yard 1200
quel/Series: 53-19375

Asbestos. Use, and, Coarments: Used, hand-held hair dryer.
The asbestos-insulation was»present as a tubular lining of the barrel.

Hipgh. Heat High—Hegt:Low?Hégt:C&qlg
Dryer Flow Rate (L/min): 1104 1104
Effluent Volume (L): 132480 : 132480
Sample Volume (L): §328 : 3328
Airborne Asbestos,
Structures Counted: _ I=2 I=5
B/C=1 ' B/C=0
T=a4 T=3
Airborne Structures/cc: 1.0 x 1074 4.6 x 10™%
Toral Structures in Effluent: 4.0 X 104 6.1 X 104
Fiber Hass (ng/m>): 0.22 | 0.16
Total Fiber Mass
in Effluent (ng): 29 21
Fiber Length Range {un}: 3.5=17 1e5=3.5
ilean Fiber Length (um): .75 3.44
Fiber Diameter Range (um): C.08-0.3 "0.07=0.4
Maan Fiber Diameter (um):- 0.17 0.2
Taotal TEM Fielg Area
Examined (mm™): 1.16 1.25
I=Individual Fibers I+b/C=Airborne Structures Counted
B/C=53undles or Clumps T=Individual Fibers Plus Estimated Fumber

of Fibers in Bundles or Clumps
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Sample Yumber: E=10C-3600
]

Sanufacturer/osisiributor: silletce

Dryer G“ame: Super Max

ilodel/Series: HD=5

Asbestos. Use. and Coumments: Used, hand~held hair dryer. The asbestos

was present as a component of the. support for the heating element.

Dryer Flow Rate (L/zin):
Effluent Volume (L):
Sample Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cc:
Total Structures in EZffluenc:
Fiber Mass (ng/mJ):

Total Fiber !lass
in Effluent (ng):

Fiﬁer Length Range (umn):
Hgan Fiber Length {(unm):
Fi£er Diameter Range (um):
Hean Fiber Diameter (um):
Total TZli Fielg Area

Examined (mm )

I=Individual Fibers
B/C=Bundles or Clunps

high leat Hi'gh-Heat-Lowv-ilear Cyele
6183 618
74160 74160
8326 8328

I=314 4 1=177
B/C=24 B/C=8
- T=386 ' T=206
3.4 X 1072 2.0 x 1672
2.5 X 10° 1.5 X 108
34 21
2.5 x 10° 1.6 X 10°
0.3-50 0.4-40
4.1 3.5
0&05"lo3 0005"‘191
0.2 0.2
1.23 1.22

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Esrcrimated Mumber
of Fibers in Bundles or Clunps
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Sawrple lumber: E-100-3970
ltanufacturer/Distrisucnr:  Trazier
Dryer Lkame: Frazier 3low (Qut Comb Styler

fllodel/Series: §=069-1
Asbestos Use: and. Conments: Used, hand-held, comd type dryer. The asbestos
was present as a conical lining around:.the-heating element.
* Uncountable due to high background level of amorphous,opaque material
froom the dryer. Insulation material in dryer was identified as
chrysotile:asbestaos:. . ]
** Low speed.linoperative; thevefore; only high héat  test conducted:

High Heat, High-Heat-Low-Heat Cycle

Dryer Flow Rate (L/min): 59 L
Lffluent Volume (L): 11880
Sample volume (L): 8328

Alrborne Asbes;os
Structures Counted: *

Airborne Structures/cc:
Total Structures in Effluenc:
Fiber Mass (ng/m3):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range (um}:
Mean Fiber Length {(um):
Fiber Diameter Range (um):
Mean Fiber Diameter (um):
Total TEY Field Area

Exanined (mm”):

I=Individual Fibers I+B/C=Airborne Structures Counted
B3/C= Dundles or Clumps T=Individual Fibers Plus Estimated Number
of Fibers in Bundles or Cluups
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Sample liumber: E-1G0-355
canuiadcturer/Discriputor: Heéatfomery “ard
Dryer llane: Variable Power 1400
llodel/Series: 52-19361

Asbestos Use and Corments: Used, hand-held hair dryer. The
asbestos was present as a tubular lining of. the barrel.

‘ Hish. Heat: HighFReat-qu-HeagwpycIe
Dryer Flow Rate (L/min): 1417 : 1417
“ffluent Volume (L): 1.7 X 10° 1.7 x 10°
Sample Volume (L): 8328 8328
Airborne Asbestos . :

Structures Counted: I=28 I=§8

B/C=5 B./C=4

T=41 T=30

Airborne Structures/fcc: 3.1 X 10-3 1.1 X 10-J
Total Structures in Effluent: 5.3 X 105 1.9 X 105
Fiber Mass (ng/mB): 3 0.35
Total Fiber Mass 2
" in BEffluent {(ng): 5.13 X 10 60
Fiker Length Range (um): G.5=48 , 0.7-10.5
liean Fiber Length (um): 4.9 2.9
Fiber Diameter Range (um): 0.03=0.7 0.02-0.4
HMean Fiber Diameter {un): 0.19 . 0.12
Total TEM Fiel% ATea .

Examined (mm™): 1.18 1.16
I=Individual Fibers I+B/C=Airborne Structures Counted
B/C=Bundles or Clumps T=Individual Tibers Plus tstimated Yumber

of Fibers in Bundles or Clumps
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Sample. Number: E-100-375

Cenufacturer/Jdistributor:

Uryer tName: Super-Pro 1400

Hodel/Series: S1-5112-¢

Asbestos Use and Comments:

ffuneral Llegtric

Used, hand-held hair dryer. The asbestos

insulation.was present as a tubular lining of: the barrel.

Pryer Flow Rate (L/min):
Sffluent Volume {(L):
Sample Volume (L):

Alrborne Asbestos
Structures Counted:

Alrborne Structures/cc:

Total Structures in Effluenct:

Fiber Mass (ng/n3)=

Total Fiber Mass
in Effluent (ng):

Fiper Lengtﬁ\%ﬂnge {um):
tiean Fiber Length (um):
Fiber Diameter Range (um):
llean Fiber Diameter {(um):
Total TE! Fiel% Area

Examirned {(mm ):

I=Individual Fibers
B/C=Bundles or Clumps

Bigh deat.. High-ﬁéatrLbu—Heg;;cyele
1398 ' 1398
1697760 1697760
8328 ’ 8328

T=37 , 1=8
B/C=0 L BY/C=1

T=37 T=1GC
3.6 ¥ 1073 1.1 x 1073
6§ % 10° 1.8 X 10°
0.44 0.69
740 1179
0.8-23 1.3-13
bai 5.7
0.05=8 X 0-15=1.4
002 - 0-4
1.19 Q.95

I+5/C=Airborne Structures Counced
T=Individual Fibers Plus Esticated Number
of Fibers in Bundles or Clumps
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ample Number: E-805=1292.

lUJ

dtanuefacturer/Distribuzcr:  Canair

Dryer liame: Professional Llow Comb

iiodel/Series: l!lodel 067

Asbestos Use and Couments: Used, hand=held combd type dryer.

The dryer was of ra confipguration such that the.inside could not be
inspected for asbestos position.

iiigh Heat Hiah&HeétﬁLow-ﬂegchyc;g
Dryer Flow Rate (L/nin): 9R.7 98.7
Ef fluent Volume (L): 11844 ) 11844
Sample Volume (L): ‘ 83286 8328
Airborne Asbestos ]
Structures Counted: I=0 I=1
2/C=0 B/C=0
T=0" T=1
Airborne Structures/cc: 8.1 X 10"5
Total Structures in Effluent: . 1.1 X 103
Fiber liass (ng/mjj: 0.02
Total fiber Mass
ic Effluent (ng): ' 0.25
Fiber Length Range (um): no range
liean Fiber Length {um): ‘ 20
Fiber Diameter Range (unj: ' no raange
HMean Fiber Diameter (unm): o Q.25
Tortal TEM TFTield Aree
Examined (mn"): 0.38 1.27
I=Individual Fibers ’ I+B/C=Airborne Structures éoun:ed
B/C=Bundles or Clunmps T=Individual Fibers Plus EStinated Number

of Fibers in Bundles or Clumps
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Sample. lJumber: CPSC-3
iianufacturer/listributor: Sears
Uryar llame! Sears 1000
todel/Series: 253=8734

Asbestos. Use and Comnents: Used, hand-neld hair dryer. The
asbestoss insulation was present as. a tubular lining of the barrel.

Hiph® Heat High~Heat-Low-leat Cycle
Dryer Flow Rate (L/nin): 863 863
Effluent Volume (L): 103560 103560
Saamaple Volume (L}: 3328 8328
Airborne Asbestos ‘
Structures Counted: ' I1=267 I=139
3/C=l6 : B/CalQ
T=304 . T=163
Airborne Structures/cec: 0.031 0.016
Total Structures inm Effluent: 3-2'3:106‘ l.6 X 106
Fiber liaas (ng/m3)= 15 1.9
Toral Fiberlﬁass‘ 3 2
in Effluent (ng): 1.6 X 10 2 X 10
Fiber Length Range {un): 0.3-55 0.4-24
Mean Fiber Length (um): 3.5 2.5
Fiber Diameter Range (ua): 0.02=0.9 -0.02-0.5
itfean Fiber Diameter (um): 0.12 0.1
- Total T&H Fielg Area »
CLxanined (ma ): 1.15 1.11
I=Individual Fibers I+%/C=Airborne Structures Counted
B/C=Bundles or Clunmps T=Individual Fibers Plus Estimated Number

of Fibers in Bundles or Clumps
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Sample lumber: [T=100-354

Janufacturer/Uistrikator: Lartman

Dryef tName: PRO 10Q0
Model/Series:

Ashbestos Use and Comments:

Used, hand-held hair dryer. The

asbestos insulation was present: as. a. tubular lining of the barrel.

Dryer Flow Rate (L/min):
Effluent Volume (L):
Sample Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/ce:

Total Structures in Effluent:

Fiber tiass (nglm3):

Total Fiber Mass
in Effluenc {(ng):

Fiber Length Range (um):
Mean Fiber Length {um):
Fiber Diameter Range (um):
Heaﬁ Fiber Diazmeter (um):
Teral TEM Field Area

Examinaed {(mm ):

I=Individual Fibers
B/C=Bundles or Clumps

Hish.ileat, HigﬁfﬁéatéLQUfﬂkam_ngle
696 696
53400 83400
3328 8328

1=32 I=9
B/Cw=8 B./C=5

Tmb4 T=27
4.4 X 1073 1.5 % 10”7
3.7 % 10° 1.3 x 107
5.3 1.4
439 118
0.8-12 Q.b4=14
3.3 3.2
0.05=-1.4 0.05-1.0
0.22 0-18
1.13 1.13

I+BIC=Airborné Structures Counted
T=Individual Fibers Plus Estimated
of Fibers in Bundles or Clumps

=33-
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Saznple Number: CPSC-2
neoufacturer/Sistributer: deneral slectric
Dryer liacme: Power Turbo 1200 Vatts
vodel/Series: 51-5115-0

Asbestos Use and Comnents: Used, hand-held hair dryer.
The asbestos insulation was: present-as a tubular lianing of the barrel.

High Heat: High—ﬂggbngwrﬂe;meycle
Dryer Flow Rate (L/min): 1039 1089
Effluent Volume (L): 399690 399460
Sample Volume (L): 8328 8328
Airborne Asbestos
Structures Counted: I=8§ I=5
B/C=4 B/C=1
T=29. T=9
, ' -3 -4
Airborne Structures/cc: i.4 X 10 6.5 X 10
Total Structures in Effluent: 5.6 X lO5 2.6 X 105
Fiber Hass (ng/ms): : 15 - 13
Tbtal Fiber Mass
in Effluent {(ng): 604 536
Fiber Length Range (um): - 0.6=15 1.3=-11.5
Mean Fiber Length (um): 3.8 3.8
Fiber Diameter Range (un): 0.05=-1. 0.1-1.3
Mean Fiber Diameter (um): 0.25 . 0.31
Tatal TEM Fielg Area
Examined (mm )¢ 0,98 _ 1.07
I=Individual Fibers I+B/C=Airborne Structures Counted
B/C=Bundles or Clumps T=Individual Fibers Plus Estimated Number

of Fibers in Bundles or Clunps
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Sample Mumber: T-100-359
Manufacturer[ﬁistribu:or: norvettes
Dryer. liame: Super (400
llodel/Series: HA-12145

Asbestos:Use.and Comments:- Used, hand-held hair dryer. The
asbestios was presant as a tubular lining of  the. barrel.

igh Heat . High-Heat-Low-Heat Cycle

Dryer Flow Rate (L/min}: 1064 1064
Etffluent Volume (L): 127680 127680
Sanple Volume (L): 81328 §328
Airborne Asbestos

Structures Counted:: I=1 1=0

B/C=1 B/C=0
- T=3 T=0

Airborne Structures/cc: 1.9 x 1074
Total Structures in Effluent: 2.4 X 10&
Fiber lMass (ng/m3): 0.23
Total Fiber Mass

in EEfluent (ng): 29
Fiber Length Range (um): 1.5-39.5
llean Fiber Length (um): 4.5
Fiber Diameter Range (uun): 0.15-0.6
Mean Fiber Diameter (un): 0.35
Total TEM Fieldg Area o

Lxaomined (om )¢ 1,2 1.24
I=Individual Fibers I+8/C=Airborne Structures Counted
B/C=bundles or Clumps T=Individual Fibers Plus Estinated MNumber

of Fibers in Bundles or Clumps
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Sanple. Number: CPSC-=1
vanufactures/Disrrivutern: Sanval LGorps
Lrver {ane: Zanyei Corp.

pdel/Serigs: E-210C

Asbestos Use and Comments: Used, hand-held hair dryer-
The asbestos insulation was present as a tubular lining of the barrel.

liieh Heat: High-Heat-low-Heat Cycle
Dryer rlow Rate (L/min}: 1104 1104
Effluent Volume (L): 132480 132430
Saonple Volume (L): 8328 8328
Alrborne Asbestos
Structures Counted: I=256 I=141
B/C=27 B/C=15
T=318 T=161
, -2 . -2
slrborne Structures/cc: 2.9 X 10 1.5 ¥ 10
Total Structures in Effluent: 3.3 X 106 2.0 % 106
Fiber lass (ngme): 8.7 4.3
Total Fiber ilacss
in Lffluent (ag): 1200 560
Fiber Length Range (um): 0.5=-42 0.3-35
Mean Fiber Length (um): 2.6 3.0
Fiber Diameter Range (uxm): QeClwl 0.03=-7
Yean Fiber Diameter (um): 0.14 0.14
Total TEYM Field Area
Examined (mam7): 1.25 1.23
I=Individual Fibers I+bE/C=airborne Structures Counted
B/C=Bundles or Clumps T=Individual Fibers Plus Cstinated Number

of Fibers in Bundles aer Clunps
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Sample. %uunber: CPSC-2

anufacturer/Distridbutor: Genevtal Lleccric

Dryer lame: Super-Pro 1400C

lodel/Series: S1-5112-G

Asbestos Use and Comments: Used, hand=held hair dryer. The
ashestos was-present as-a tubular lining of the barrel.

* Tiber dimensions could not be determined

Prver Flow Rate (L/min):
Effluent Volume (L):
Sample Volume (L):

Airborne Asbestos
Structures Counted:

Airborne Structures/cec:

Total Structures in Effluent:
. 3

Fibar Mass (ng/m”):

Total Fiber lass
in Effluent (ng):

Fiber Length Range {um):
ltean Fiber Length {(um):
Fiber Diameter Range {um):
iHlean Fiber Dianeter (un):
Total TEM Fielg Area

Examined (mm™):

I=Tndividual Fibers
R/C=Bundles oy Clumps

lilgh ifeat: High-Heat-Low-Heat Cycle
1398 1398
167760 167760
8328 8328
I1=0 I=0
B/C=1 B/C=1
Ta2 T=1
1 x 107% 1 5 1074
1.7 x 10% 1.7 x 10%
1.1 X 10”2 *
1.9
1.5-2.5
2.0
0.05-.15
0‘0 1
1.17 0.96

I+3/C=Airborne Structures Counted
T=Individual Fibers Plus Estimzated Number
of Fibers in Bundles or Clumps
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Sample Humber: E-100-352
A:;uf:ct:rerfﬁiscributo:: Sunbeas
Dry»+ wame: Professioenaire 1800
fodel/Series: 52=5C

Asbestos Use and Comments: Useu, hand-held hair dryer. The
asbestos; was present as a tupular linlng of the barrel.

Hizh Heatr H#ghfieat_Low-Heat Cycle
Dryer Flow Rate (L/nin): 9e7 987
Effluent Volume (L): 1165440 118440
Sample Volume (L): R128 8328
Airborne Asbestos
Structures Counted: I=1 I=1
B/C=0 B/C=0
T=1 T=1
. ' v -4 A
Airborne Structures/cc: 1.1 X 10 [.5 X 10
Total Structures in Effluent:. 1.3. X 104 1.8 X 10A
Fiber lass (ng/m3):
Total Fiber ilass
in Effluent (ng): 17 3.1
Fiber Length Range {(un): no range nag range
Mean Fiber Length {(um): 5.6 . } baol
Fiber Diazmeter Kange (um): no range no range
Mean Fiber Diameter (unm): 0.4 0.15
Total TEM Fielg Area
Examnined (mm " ): 1.09 Q.75
L=Individual Fibers I+B/C=Airborne Structures Counted
B/C=Bundles or Clumps T=Individual Fibers Plus Estimated Number

of Fibers in Bundles or Clunmps
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Sample Number: E-100-35¢
:anufacturer/Distributor: schick
Dryer Kame: Lady Schick Air Styler
ilodel/Series: 340

fLsbestos Use and Comments: Used, hand-held, comb type dryer. ' The
asbestos: was. present. at both ends-of. the outlet duct.

high Feat. Hiztheat_Lourﬂeat Cyele
Dryer Flow Rate (L/min): 618 . 618
Effluent Volume (L): 74160 : 74160
Sample Volume (L}: . 8328 8328
Airborne Asbestos ,
Structures Counted: I=2 I=0
B/C=0 Bi/C=0
T=2 T=0
Airborne Structures/cc: 2 X'lo-a
Total Strucrures-in Effluent: 1.5 X 104
Fiber Mass (ng/mB): .0.14
Total Filber Mass
ia Effluent (ng): 10
Fiber Length Range {(um): 4-17
ltiean Fiber Length {(um): 10.5
Fiber Diameter Range (um): 0.15-0.3
Mean Fiber Diameter (um): 0.22 -
Total TEM Fieli Area
Examined (mm™}: 1.18
I=Individual Fibers I+B/C=Airborne Structures Counted
8/C=Bundles or Clumps T=Individual Fibers Plus Estimated Nunber

of Fibers inm Bundles or Clumps
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Sample HNumber: E[-100-374.

anuiaztures/Uuistributor:

Dryer Hame: Presto Mist Hair Dryer

itodel/Series: PP=-194

Asbestos Use and Comments:

Used, table top hood type dryer.

The asbestos insulation was.present. as-a. sheet under;the‘heating'elenent.

Dryer FTlow Rate (L/min):
Lffluent Volume (L):
Sample Volume {L):

Airborne Asbestos
Structures Counted:

Airborne Structures/fcc:

Total Structures Iin EZfluent:

Fiber Mass (ng/m3):

Total Fiber Mass
in Effluent (nz):

Fiber Length Range (um):

Mean Fiber Length (um):

Fiber Diameter Range (um):

Mean Fiber Diameter {(um):

Taotal TE YField Area
Exanined (mm™):

I=Ilndividual Fibers
B/C=Bundles or Clumps

Hight Heat; Hggﬁwﬁegbanw-He;Ficygie
1302 . 1302
8328 | o 8328

I=12 ' I=15
B/C=0 . B{C=0

T=12 °~ T=12

' -5 « 10-3

1.1 % 10 1.4 X 10
1.7 % 10° 2.2 % 10°
19.8 : 0.278
3104 ' 43
1.3=~48 ' l1-1-6
7.5 2.8
0-1-1:;5 . 0005-003
0.3 N 0.17
1.22 ' 1.21

I+3/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated liumber
of Fibers in Bundles or Clumps



Sapple.Numbers CPSC-26

Manviacturer/uizscrituto

"

“estingiiouse
Dryer liame:
iiodel/Series: 4 10-=2

AsDestos Use and Comments: Used, table fop,bonnet type dryer. The
position of any asbestos: insulation was not-noted.

digh deat High-Heat-Low-Heat Cycle
Dryer Flow Rate {(L/min): 277 : 277
Lffluent Volume (L): o 33240 33240
Sample Volume (L): 8328 8328
Airborne Asbestos
Structures Counteds: I=0" I=0
Airborne Structures/cc:
Total Structures in Effluent:
, . 3
Fiber liass (ng/m”}:
Total Fiber Mass
In Efflueat (ng):
Fiber Length Range (um):
itean Fiber Length (um):
. Fiber Diameter Range {(um):
tiean Fiber Diameter {um):
Total TEM Fielg Area
Exapined (mm“): 1.23 1.1
I=Individual Fibers I+B/C=Airborne Structures Counted
Ef/C=Bundles or Clumps T=Individual Fibers Plus Estimated Number

of Fibers in Bundles or Clumps
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Samp le. Number: CPS5C=22
Hauufucture:/@istr;hutor: General Zlectric
Dryer Wame: Professional ilair Drver
viodel/Series: HEC31

Asbestos Use and Comments: Used, table teop hood type dryer.
The asbestos was present:.as a pad under ther heating element.

Hipgh Heat: Hiﬁh—HbatrLourHegg-Cjcle
Dryer Flow Rate (L/zin}: 2207 2207
Zffluent Yolume (L): 284840 B 2064840
. Sample Volume {(L): 8328 8328
Alrborne Asbestos
Structures Counteds:: I=0. I=0
) B/C=0 B/C=0
T=0 T=0
Airborne Structures/cc:
Total Structures in Effluent:
Fiber lass (ngina):
Total Fiber ltass.
in Effluent (ng):
Fiber Length Range (um):
Hean Fiber Length (um):
Fiber Diameter Range (um):
Hean Fiber Diameter {(un):
Total TEM Fielg Area
Exanined (mm™ ): 1-.13 1.23
I=Individual Fivers I+B/C=Airborne Structures Counted
3/C=Bundles or Clumps T=Individual Fibers Plus Estimated Number

of Fibers in Bundles or Clumps
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Sample Nunmber: E-850-5327
Manufacturer/2istrivucer: onnt Lne.
x

Lryer ame: Bonat Blower Dryer

Yodel/Series: lodel 10O

Asvestos Use and. Conments: JUsed, stand mounted professional dryer.- The
asbestos insulation was present as' a - lining. to the barrel.

High Hear'

H;gh—Heatthu—Hear;Cycle

Dryer Flow Rate (L/ain): 1044 1044
Efflgent Voiume (L): 125312 125312
Sample Volume {L): 8328 8328
Airborne Asbestos
Structures Counted: I=650 I=450
_B/C=137 B/C=72
T=1375 T=720
Airborne Structures/cc: 0.11 0.08
Total Structures in Effluent: 1.3 X 107 9.6 X 106
Fiber liass (ng/na): 7652 | 651
Total Fiber Mass 918211 78088
in Effluent (nz):
Fiber Length Range {(un): 0.15-95 0.,2-95
Mean Fiber Length {(um): 7.1 5.1 .
Flber Diameter Ranze (um): 0.04=15 0.01=3.5
Mean Fiber Diameter (unm): 0.4 0.3
Total TEM Fielg Area 0.83 0.73

Exanined (mn ):

I=Individual Fibers
3/C=Bundles or Clucps

I+B/C=Airhorne Structures Counted

T=Individual Fibers Plus

Estimat

of Fibers in Bundles or Cluups
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Sample Number: E-860-1440
ManﬁEacturer/bistributor: vilairol
Dryer Name: Super Zap
lYiodel/Series: SZ-1

Asbestos Use and Comments: Used, hand-beld hair dryer.
The insulation was: present. as-a: lining to the: barrel.

Hiph, deat Hish—Heat=Low-~Heat Cyele
Dryer Flow Rate (L/min): 627 687
cffluent Volume (L)}: B2440 82440
Sample Volume (L): 8328 832¢
Alrborne Ashestos
Structures Counted: ' I=18 ‘ I=li
3/C=1 B/C=5%"
T=20 T=37
‘ Lg-3 . -3
Airborne Structures/ce: 2 X 10 l.9 X 10
Total Structures 'in Effluenc: l.5 X lUS l.6 X 165
Fiber liass (ug/ma): 1.1 9.6
Total Fiber Hass
in Effluent (ng): 89 789
Fiber Leungth Range (um): 1.0-11.5 0.9-31.5
Mean Fiber Length (um): 3.5 G0
Fiber Diameter Range (um): 0-05-0.7 0.7-1.4
l{ean Fiber Diameter {(um): 0.2 0.25
Total TE! Field Area
Examined (mam™): 1.08 1.3
I=Individual Fibers I+B/C=Airborne Structures Counced
3/C=Bundles or Clumps T=Individual Fibers Plus Estimated lumber

of Fibers in Bundles or Clumps
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Sample lumber: E-805-1291

" tanufacturer/Yistributoc:
Nryer Hame: Jr. Pro 1000
liodel/Series: 066

Asbestos lse and Connents:

Nedding

iana-held dryer.

Its asbestos: insulation was present as a lining to the barrel.

Dryver Flow Rate (L/min):
cffluent Volume (L):
Sample Volume (L):

Alrborne Asbestos
Structures Counted:!

Alrborne Structutes/cc:

Total Structures in Zffluenc:

Fiber Mass (ng/ms):

Total Fiber Mass
in Effluent (ng):

Fiber Length Range {(um):
Me;n Fiber Length {um):
Fiber Diameter Range (um):
}z{fean Fiber Diameter (hm):
Total TEU Fiela Area

Examined (mm ):

I=Individual Fibers
B/C=Bundles or Clumps

High,Heac, high=-Heat-Low=Heat. Cycle
829 ‘ ' 829
95480 99480
8328 2128
1=360 I=148
B/C=17 B/C=8
T=410 | ‘ T=174
3.3 x 107 1.4 x 1077
3.6 x 108 1.5 % 10°
26 , 30
2627 ' 2975
0.3"43 0-1-95
3.2 4,9
0.03-1.2 ‘ 0.05=1.5".
0.18 0,2
1.3 - 1.32

I+B/C=Airborne Structures Counted
T=Individual Fibers Plus Estimated lNunmber
of Fibers in Eundles or Clumps
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Sanple Hunmber: D-815-0580

danurfactucer/Jiscribucor:  Topllice

Dryer llamet: lonckote iieat GCun

odel/Series: none present

Asbestos Use and Cooments: Fand=held hobby heat gun. The asbestos
insulation was. present' as' a. lining of the barrel..

Dryer Flow Ratae (L/min}):
Effluent Volume (L):
Sample Volurme (L):

Alirborne Asbestos
Structures Counted:

Airborne Structures/cc:
Total Structures in CEfluentc:
Fiber iass (nglm3):

Total Fiber Mass
in Zffluent {(ng):

Fiber Length Range (um):
lean Fiber Length (um):
Fiber Diameter Range (dm):
¥ean Fiber Dlameter {(um):
Toral TElU Fieli Area

Exanined (mm ):

I=Individual Fibers
B/C=Bundles or Clunps

A

Hich: Heat:, High-Heat~Low-Heat Cyele
182 ' 182
21840 21840
8328 6328

=324 I~100
3/C=20 b/C=6

T=439 T=121

-e oyl

3.8 X 10 1.3 X 10
5.4 % 107 2.9 x 10°
4154 168
31395 3700
0.3-90 0.4-60
6.3 6.2
0.05-13 0.03-3.3
0.36 0.33
1.05 0.93

I+B/C=Airhorne Structures Counted
T=Individual Fibers Plus Estimated HNunber
of Fibers in Bundles or Clumps
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Saqple'hunbér: E-840-4024

iauagr: Leneir
lryer fiane: Pro Style 12060 Jatts
hodal/Series: iodel utl Series 0278

isbestos Use and Comments: Used, hand-held dryer. ‘
"o asbestos was-present in the dryer. It was. run as a control.

ligh Heat, Hiph-Heat~-Low~tieat Cycle
Dryer Flow Rate (L/noin): 1284 1284
Lffluent Volume {L): 154080 1540890
Sample Voluwme (L}: 8328 3328
Airborne Asbestos
Structures Counted:. : I=0 1=0
B:/C=al B/C=0
T=0 T T=0
Airborne Structuresfcc:
Total Structures iun Effluent:
Fiber Mass (ng/m3)=
Total Fiber Mass
in Effluent (ng):
Fiber Length Range (un):
Mean Fiber Length (um):
Fiber Diameczer Range (um):
tfean Fiber Diameter (um):
Total TEM Fiels Area ,
Examined (mm™): 0.83 1:.29
I=Individual Fibers I+B/C=Airborne Structures Counted
B/C=Bundles or Clumps T=Individual fibers Plus Estimated Number

of Fibers in 3undles or Cluumps
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10.

l11.

l12.

13.

14.

15.

APPELGDIX I1I
FHOTOMICROGRAPHS
(Plate 47%) =~ Supply air sample showing absence of dust and fibers in
supply air (tag. = 1000X).

(Plate 548) =~ Very long asbestos fibers associated in a loose cluster
Yag. = 2000X).

(Plate: 549) = Typical, asbestos fiber” bundle. showing* splayed- ewds and
snall fibril frxagnents. {lag. L 2700X) -

(Plate 555) -Typical asbestos clump/bundle assocciation showing random
orientation eof some fibril. (Mag. = 5000X}.

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

(Plate 562) = NWumerous asbestes fibers and bundle structures deposited
in close proximity on filter (Mag L1300X).

{(Plate 553} - Typical small chrysotile fiber bundle deposited singly
{(Mag = 2000X). :

(Plate 556) - Extremely large chrysotile bundle 15 to 25 um in diameter
deposited on filter. (Maz = 1700X).

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

(Plate 563) - Large asbestos bundles deposited as a single structure on
filter (Mag =1700X).

{Plate 560) ~ Large asbestos fibers assoclated in 2 single cluster.
(Mag = 1200X).

{(Flate 560) ~ Large asbestos bundle and fibrils associated as a single
structure. (Mag = 2000X).

(Plate 557) - Typical heavy loading of asbestos structures on Filter.
{tiag = 1000X).

{Plate 4653) = Sample of bulk insulation material taken from a dryer.

Example EDAX spectrum from a dryer air sample.
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APPENDIX III

PHOTOGRAPHS OF TEST SYSTEM
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