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A special Industrial Hysiene survey was recently conducted at the
Powers Regulator Company Kingsten Street warvhouse fn Denver on
2723 by K. J. Willians with the help of Mr. Jim Brietzke, Productk
Engineer for Powers, The object of this survey was to deteraine

the vnvironmental impact, i€ say, vhen Transire Korduit (J-n) pipe
containing asbestos fiber has buem substituted fos PVC pipe in the
company's pneumatic tube systems, Patticular interest in the poten~
tial lor expulsion of asbestos {ibers, dislodyed frus the Korduet
pipe Interior by attrition from [reguent “carrivr® trawl, 1alo the
wotkplace was indicated.

For the purposes of environmental tesiing, a wodel Courier brand
"pofnt-to-point" system cquippe. with Korduct pipinyg was installed
in the Kingston Street warrhousc, The sysiem consisted ol seven
Joined 10'lengtha of 4™ diameter Transite Kordust (Type 1/B TEL)
anchored horizonrally on a watehouse wall approximately 15 above

the [loor compvcted ot both ends of the Llutal 70 pipe zum to 9%°
Transite boemds (4B radius) havanp a downward orientation, as dee

picted 1n the atrachwd drawiug. As the Jdoawiog shows, all piping
conmrcted below Lhe 90° bends wus made of PVC. T ¢ntire system
neasured aboul 100' in length, The owd ol the system having the
sir moving equipment (blower) i» comaonly kovwm as the "local®
station, Tht opposite emd of Ctle systom is referrvd to as Lhe
“eomote™ station. The cargier 1s transported by vacuua to the
station nearcat the bluwer and !y pressure to the station far-
thest {rom the blower. Both st.itlons hawe a sliding sleewe
covering an accees port for cariier catry and removal, The
system blower delivered approxfuately 1.5 p.s.l. pressure and
120 CFM voluwc, A uvie-way cargic® Ceip tuvk abuul & wecomds Lo
complete.

Two Lypes* of carricr wear bands were used on dilfcrent corricrs
at certaln stages of the teats us outlined below. U vas made
of acrylic carpriing and the oiher of 2o material called VELCRO.
Tests of carrier band durabllity were in proyress during the
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environmental ctesting. The carrier wear bands were apparently not

an imposrtant factor in influcacing test gesulls,
operated through the pncumatic tybe systvm on
. and-forth basis during the sampling period.

The corviers were
a cantluuvus backe
Since these systems

are rarely uscd on a completely cuntinuous banas in actual field
us¢, Liese teste should lave represented a maxinum atr contami-
nation condiLien. 5004 careivr raund trips wete made during che

$Y hours of consceutive testing.,

The only significant difference between the model pnevmatic tube
systees and a similar one ia field use was that the Pressuce Reliél
valve shown in the drawing as being on the hocizontal pipe run, vas

actually located vertfcally at the "remote

Y end of the sysivm

(sce

drawing). This modiffed arrangewment should not have made any veal

difference in observed dust lewe

SAMPLE LOCATION
1' from "local” e¢nd blower
exhaust paint {m cenier of
air stream (i.c., axially).

Atea sample in vicinity of
"local” end sliding sleeve
(operator's position}.

Area sample 10' [rom “local®
end blower.

Atea sample 20’ froam “local”
end blower,

1t from "remote™ ernd pressute
relief valve exhaust point

in center of alr stréam (i.e.,
.ull’.,).

Area sample in viciniey ‘of "ze-
mote” cnd sliding aleeve (opera-
tor's position).

Background area samples in ware-
house area approximately 75'
south of primary sampling area,

ls.

2 lours
2 "
5 -
z "
z »
i "
1 L]
1 o
z “
z »
z »
z »
1y *
z »
2 »
1%
1y
% v

SAMPLE DURATINN

RESULT
0,0 Flee

<N.1 Flee

£0.1 F/ce

0.0 F/ee
0.0 F/ec
0.0 Flee

£0.1 Flce
0.0 F/ce

0.0 Flee
0.1 ¥Fjae

£ 0.1 Flee
0.0 F/ce
0.0 Flec

0.0 ?/ce
0.0 ¥/cc
0.0 l’/cc

&0.} Flee
<0.1 Flee

The above results were ohtained using the standard Millipore (ilter
sampling/phase contrast microscopy analysis techaique called for by

NIOSH: Results shown as {0.1 Flec (tibersfouble ecntime

tor) vere




X/

1 e ——

. - ATHRANS 1 HUBE DIVIS LON, DERVER, CULLLALY
A FLDRUARY 23, 1977
. ?
3 Page Three
e actually small (ractlons of 0.1 Ffue bul wire fyporied Uils way 8o as

to avoid implying a techoique precisdon that doen not exist. Roxed

_ on the foregoing test results, the patiiculae “point-to-point™ systea

E _teated should be considered an almosc [iber-{ree operatioa. All results
are well below any currently existing ur proposed occupational thealth
standards for airborne asbustos fidbers.

) et

These test results should represent a typical operating condition for
a well-wora (i.e.,, sevweral thousand completed carrier crips through
« the system} pncumatic tube system containing Transite Korduct pipinge.
However, a problem may exist during the initial shakedown operation
of a new system based on reported observation (not tested) of a light
visible dust coating on carciers probably deweleping {rom residual
dust on Korduct interiors left duging pipr amanufacture. Peshaps &
washing or cleaning of pipe interiors during fabricatior im J-X plants
would alleviate this potential dust souree. AL any rate, the observed
dust source should definitely not be ignoved.
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TEM EVALUATLION QF TRANSITE PIPE AIR DUCT SAMPLES
FROM PRIVATE UOME IN TULSA, OKLAnGMA. M79-240

Intreduction

Six high volume air sasples collected on 8 x 10 inch Millipere AA
{Q.8 uxa} filters were subrltted by the Industrial Hygienc Laborataries
for quantification and characrerfzation of ashestos fibers by TEN
{trarszission electron cicroscopy) methods, The samples werc obtained

from a private home, Tulsa, Oklahoma, ccntaianing a TRANSITE pipe afc
duct system.

A. Sample ldentification

Volume of

Sarple XNo, Location air M3 Date Sanpled
Tal Outside Home 662 Oct. 24, 1979
T-2 Family Rooz 514.8 Oct. 24, 1979
-3 Bedroom 828 Oct. 24, 1979
T-1A Outrside Home 438.9 Oct. 45, 1979
T=2A Facily Room 516 Oct. 25, 1979
T=3A Bedroon 594 Cct. 75, 1979

TEM Grid Preparatioa

Gold 200-mesh
arid openings
another sct.,

TEM grilds were uscd throuphout the study and {ndividusl
measurcd 81 by B1 i for 1 set and 91 by 91 ua iw

From the center of ecach filter, a 22 o dlameter eute
cut was taken as a representative arca. The 22 mm cut-out filter

was collapsed and clarilficd by conven.ional methods and from which
three 3.1 rm plugs were cut out to fit the diamcter of the TFM gald
grida. These plups were ¢oated with a thin layer of carbon in the
evaporator under vacuun, placed cuarboa couted side down oa the TEM
grids, expoed fo mothyl othyl ketone funes to soften clurifted
filter and [ix asbustos fibers in situ, The filters {ixed on the

TFM grids were then placed §n a reflux unit (enld finger) for adbout
20 minutes 1n the ™(ulf” eane of hot acctune furvs to remnve organic
matcerial and lecaving {ibers fixed in place. The TLM prids were placed
apninin the evaporatar for another thin coating of carbon for sandwich
eifect of flhers betueen two layers of carbon. The rudimeatary parts
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of this teehnique and metheds used in gounting wid verifying
asbestos fibers are similar to Tentative Procedure (or Derection
and Evaluatfon of Asbestos Fibers by €. Anderson, ot al, EPA Re-
search anld Developmeit Division, Athens, Georgia. The Phillips
EM-400 TEM unlt was used in this study and magnifications froa
1,500% up to 100,000x were used for cursory study (uniformity of
distribution, artifacts, rips in cardbon, if any, uniforaity ar
carbea filrm depositions, and other cheek out proecdures). The
neainal magnification employed im traversing each grlid opening
completely was 48,000x and each fiber was posizively idontified
by either clectron diffraction patlerns andf/or encrgy dispersive
spectroretty for chemistzy of fons of atomfc nunber 11 and higher.
In the Johns-Manville technique af the EPA procedure for grid
preparation, the entire procedure takes 20 minutes rather than

8 to 16 hours by EPA methods and also fiber loss, if any, 1s
negligible. During the enrire handling and prepa~ation techaique,
blanks are run to veri{y absence of fiders in refileeved Class
100 Clean Roonm and in filtered acetone and rofiltered discilled
water systems as well as washing and cleaning procedures of glass
ware. One asbestos fiber was detected ia a blank (20 open-
ings), Two grids {rom each sample, usually 10 openings each,

were used in the quantification of asbesrtos. All openings were
randomly sclected.

Results

1. Fiber Concentration per M} and Two Sigma Limits

Sample Fibers Two Sigma Limits Asbcstos(D
No, Per M3 Lower Upper Clunps /M3

T-1 6000 2000 10000 1300
-2 1900 ) 3800 415
-3 2000 500 1500 -
T-1A 560 [ 1700

T=2A 4800 1400 8000 .
T-3A 2500 700 5100 400

5838

QDClunps are not included in total calculation but are rveported
scparately as per EPA practice. A clump is defined as two or
wmore fibers loosely knit, or entangled, or protruding from a
matrix.

-3
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2. Fiber Couat Per 20 Grid Openings

oy by

sy

Sample Grid Arca per 23 Asbestos riburs Asbostos Clu=mps
Koo Qpenings Openings mm Detected Dotected
T=1 20 9.131 9 2
™2 20 0,166 4 1
-3 20 0.166 1@ XD
T-1A 20 0,166 1 XD
T~-2A 20 0.111 8 4]
T=3A 20 0.166 7 1
slank @ 20 0.166 1 XD

@ 55x fibers detected in one grid opening.

@ tn cthis excreise, one dlank was used to characterize background
for all six samples and all steps iavolved.
this report did not permit individual blanks for each sample

since veading 20 grid openings Tequircs from 4 to 8 nan~hours.

3. Fiber Characterization

The urgeacy of

Sazple Average Diazeter | Average tenzth Standard Deviation, ua
No. jDiameter, um! Ranpe, um Length, pml Range, um Diamcter length
T-1 0.025 0.010-0.037; 0.29 0.123-0.624 0.91 0.17
T-2 0.032 0.013-0.062 0.728 |0.208-1.66% 0.02 0.64
T-3 0.036 0.021-0.043 0.413 {0.187-0,728 .01 G.19
T-:A 0.021 —_ 0,208 -— _— -—
T-2A 0.0 0.017-0.062] 0.649 |0.187-1.248 0.02 0.62
I-3A 0.026 0,021=0.042 10034 10,166-2,184 0.01 0.82
TEM Regatives on File
Sample Negative .Mafor. Elenents
Ro, No, Mapgnificacion by EDS
T=1 EM=-0800 48 ,000x Mg, Si, Fe ’
T-2 EMN-0799 48,000x Mg, Si, Fe
7-3 -079) 48 ,000x %y St, Fe
EN-019% 48 ,000x My, Si, Pe
M-0795 48 , Q00X e N, Pe
T-1A Noas - -
T-2A None - Mg, 51, Fe
T-3A E-1796 28,000x Mg, 51, Pe
e-079? 22,000x
E-0796 22,000x
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Cawacy 8, 1940
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F. D'Ovadie V. E. Wolkbdoff

KB 5059, pgs. 41-43, also 1P-97 tapes, atrached, listing length and
diameter of each usbestos Eiber encountered.
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9l Johns-Manville
Research and Development Center

Report No.

Date

August 22, 1979

TRANSITE ADE TZuUw SUCI-EVALL

TTICTEOR MOCRISCLFY o SALES SERVIST RE]UEST U0. b

PRGN

Thyee series of
avaiiate _evels

Title:
1
k

. i

{ 7
1

!
E s ’ 7y

’ ™o tez frit L
a 509 el
4 wr s / Sustisn iz tme system vas provided Ty a 13 H.P. cemtrifizal klsver.

velceities iz zests were aprroxizately -8C0 fefaia,

Scme tests wers jerdc
perforzed wist twe 3-i/2 ia. holes cut lazo one ol tke ducts.

The first series of tests vere perfor=ed with the sir azblest dackgriund
sampled sbeus 6 7t from the systes alr latere,
<asus were performed with & 3 £ leagth of 8 :n, PVC pipe nssextblied vith
& steTenscn >ounling to the intake cf the system.
Sre=d ves seasured izside tke FVC pipe approxizazely 2-1/2 2t back frem
the latake.

~ not for general distribution or republication
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i

i1pe 2nly ‘so oles)

SUISARY

A hrief gum—ary of the test resuits Joliovs:

Test Series Yo, 1

ipe vith twve - 1-1/2 in holes

ipe oniy (co toles)

Ambient alr (iz FIC pipe)

Pipe wich sve 3-2/2 in, holes 175,000 -
Amblent air (iz FVC pipe)

Azblent air ackgrownd (6 £t from intake)

Tes: Serles Jo. 2
Ro of fibers per

gubdis meter

The re=alning 2 serles of

Uo. of fiters or clumps
zer cubls =eter

tests vere performed 2m 8 i3, TRASSITE alr/veat duet %o
c? mistarne agtestoss Tty transsissisn elextran mizarnscopy.

=s<rs of 3 8, airfvezt duch vere assecbled soenected by
fn. stevenEcn ccuplinss were used shroughout tie system,
Alr

r=ed wi=h zo %¢les cut {s%a the symiem, others were

The air aztient Sacke

F0. of Asbestes clmps™
per subic meter — o~ “

T

L,628,%
2L1,000 —
254,000

1,000
1,700

85,000

19,000

/
L/I."-

ATILN FCR ACRECANE ASESSTCS 3T TRATSMISSION _f,.,;f, -
: '/n"., e 7
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Test Serlies Fo.

do0. of 2itexs jer To. of Asbestos clu=ps

cublie zeter ver subic meter
Pipe with two 3-1/2 1z. Roles 307,000 85,000
Aztiept alr (&3 PVC pipe) g2,000 19,000

Special appreciatise is glve= o 2. ®, Thpistersen and $taff vho collected
tne samples and 5o V. BE. Wolkdof? and ¥. 3. D'oviile who perforzed the
rengmissicn e_actrom zicrsscopy and 414 1)l of the anelysis vork. Nuck
e the text aod data presented in this repert i3 taker dirwctly frem their
Teperts.

Tegteats: Su=mary, Siscusaicm, Results, Commests, Appendices T and IT.
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crscussicn

e Iadustrial Products Divisics placed a reQuest oo the pipe researeh
group %o evaluate sir/vert &uct for levels of airtorze astestios.

~rree series of tests vere perforzed cn 8 1a. TRAESITE alr/went duct. .

Tre test set ap ccrsisted of two ten % lengtis of 8 in. TPAXSITE alr/vent
dyet sormected with a 30° elbew. 8 ia. stevenson coupliags wvers used for
scpoecticns thiougtout the systes. Sucticn ia the system vas rrovided by
L 15 E.P, ceptrifugal Slowver, Alr velocitles ia all the tests vers
srrroxieately 600 ft/zin. (See Pigure 1).

Tach test was run for & peviod of two hours vith alr sazpling Sakem
centipuously during this pericd.

Saxples vere taken in accordance with curreatly sccepted EPA sampling. ’
Vethodology, the alr streas inside trte pipe vas isoxinetically sa=pled for
cie asbeston fiter. (See figure 2) All sazples vere collected by D. R.
Christenzen end staff.

Analysis vas conducted by the most advanced state of the art In traosmission
electron microscopy as preseated in the ?olloving paragraphs:

Filter Media

The ¥illipere AA filters zessurs § By 10 inches and oo which the actual
ares of deposition for eash Zilier messuzes 115.5 == by 227.5 ma.

T=M Crid Prevarat!

20ld 20C=cesh TV grids vere used throughout the study sod iaddvidual

grid openings zessured 29.9 vy 29.9 ux. [From the ceuntmr of each filter,

a 22 mm diapeter cut-cut was taken a3 & representative ares. The 22 =
cut-sut filter ves collapsed and clarified ty copventional methods and
from vhich tharee 3.1 mm plugs vere cut out to 71t the diameter of the

TEM gold grids. These plugs vers crested with o thia layer of carbos

ix the evaporstor under vacuum, placed carbon coated 3ide devn onm the

™y grids, axposed to methyl ethyl ketone fures to softea clarified
fiiter and fix asbestos fibers in situ. The filters fixed ca the TIM
grids vere then placed in e reflux uait((cold fiager) for adeut 20 minutas
in the "cuf?" zene of kot scetcne fumes to reacve organie material asd
lesving fibers rized iz place. The TEM grids vere placed sgaia in the
evaporator 7or another thiz coating of carbon Tor sanduich effect of
#{bers betveen tvo layers of ¢arbecu. The rudimentary parts of this
technique and 3ethods used i3 counting and varifying asbestos fiders
are siatlar to Tentailve Procedwre for Detecticn and Tvasuatich of aste
Fibers by C. Anderscm, et al, ETA Research ancd Developoent Division,
Atnhens, Ceorgis. The Fuilips FM.LOO TEM unit was used in this study

Conlidential — not for general distribution or republication
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and nagnificasioms from L,500% uwp L0 100,000% vere used for cursory study
{undiformtty cf 4issritutice, araifasts, rips ia carten, if asy, uwniloralty
of sarbes fil= depssivicna, and other ¢heck ous srecedures). The nemizel
sagnifization exployed ia traversing each grild creaing completely vus
LE,200 X and each fiber was positively identified Ty either electren
ai4sraction pasterns and/Sr emergy asspersive spectrometyy for ckenistsy
o? fops of atomiz muzber 11 and bigher. Iz the Jorps-Manville tecanique
of “he EPA procsdure f3r srid precaratiaomn, the ectire procedure takes

20 =inutes ratter ttac & o 14 bours by ZFA zethods and alsc Ifiber loss,
12 ary, is pegligible. Turiag <ze extire kandlizg aod rreparstion teche
cigce, blangs are ri= %0 verlZy absesnce of fibers ta refiltered Class 100
Ciean Zecm and iz filiered acetene and ref{ltered distilied vater systexs
as wels a3 vashirg acd clesgizg procedures of glass vare. Asbestos flters
vers not detected iz sry of the blanks {20 cpenings traversed {2 each}. Two
grids Zrom esch sample, usually 16 cpenings each, vere used in the quastie
ticazicn of sstestcs excert Jo. 27 vhizh required oely ope grid due o
upiformiy reavy population iz all grids prepared.

e transrission electron micrasecyy vas performed by ¥. E. Wolkodoff snd
F. D, D'Cvidic who also did all of the acelysis work. Their peporta pro=
vided the prizary btasis for the tex: and dsata presested in thls peport.

veserirrion of the Three Series Tests ¢
—_— s ]

“he test set up vas essexbled i3 the 300,500 b %estiag msckine room
iceated ia the Product Jevelopment uilding. Tvo ten ft leagtis af 8 ia.
air/rext duct vere used vith a 3Q° eldov ia betveen. Suetion in the systea
was provided bty a 13 H.2. centrifigal blower. Alr vas taken izte the
syste= vithin the Toox wod evaciated through a roof venmt, Air valocity

{n the system for all tests vas approximately 4600 fo/min. Sampling
vithiz the duct vas dome througt a 1-1/2 !n bole cut in +he side of

the dust § 2t from the end of the duct connected to the blover {length

of pips furthest frem the alr istake),

Test Series Ome

v ——————

s series consisted of two taxts. The first vas with zc holes out in
the duct. The system was purged JOT abeut 1S minutes. Sacpling vas them
ccmmenced for the 2 hour pericd. Jo azbient air background sazpling vae
takes during this test.

For the secend test tvo 3-1/2 in. holes vare cut i2 the tirst duct {intake
pipe). One nole vas cut cu the sile of the duct 3 ft from the alr intake;
the other was cut in the top of the duct L £t frem the intake. The boles
vere made by zmarkirg the size on the duet with 8 3=1/2 in. template; drilling
1/4 ta, bales arcund the perimeter, Xnocking the discs free vith A harme?
and then dressing up the toles vith & coarse wvood rasp. The TRANSITE

dises were removed from the duct, the Doles were cleaned vith a rag %0
remove loose fiter and the iaterior of the duct vacuumed out. Making .
holes with 1 1/L in, drill, haz=er, aad vood rasp is recommended ia the

J.M TRANSITE air/vest duct installatica gulde.

-
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The Iime was then yurged Jop adout 15 alautes after whichk sampling vas done
2or the 2 nour pericd, EHevever, during this test the alr acbhieat background
was sa=p.ed at a locaticn abous six feet froz the ictake.

Tes> Sertas Two

Thiy series consisted of twa tests {leaticeal to the Tirst series vith the
foilowing exceptlons:

The izsake ije vith the holes was replaced by a pipe wiih no heles. The
G20 eldevw and seczud pipe wemalned the saze.

A3 & leazmm of TVC pipe vas assexbled coto the latake end of tie TRANSITE
duet. A L-1/Z ia. hole was cut 2-1/2 £¢ from tre inteke of ‘he FVC pipe
&nd &z ==e side, This hole vas used for air anbieat tackground testing
Jusring etk tests of the saries,

Tes: Series Three

—nis gyesies cznsisted of cme test. The ussexbly with the holes cut in the
duss f=am the second serles of tests was purged for & period of ome veek
ani stec saspies taken for the 2 hour period both froa the duct and from
the FYC pipe for alr ambient background.

<
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The results from the three series of sSests followvs,
0f %ests the tvoes of fiber encountered {2 eack sa=ple are saumerated.
For the secccd and third series of tests thls refinezent vas oot done
azd A1) types of fibers are lurped ity ome categery (fiders per cuble

zeter).

A, Tkee= 8 in. ty 10 in.
for fiver quantificaticn and characterizatisn oy TEM zmetheds in
ganmactien with eight-ingh TRANSITE pipe alr duct testiag st R&D
Center. The three samples are identiied as follovs:

M. 1 = Pize only; 63 cubie meters of alr eaptured om Millipare AA.
%o, 2 - Pipe with holes; alse vith 68 cubic meters of air through

Tilter.

Ko, 3 - Actient Ares Zackground; 63 octie nmeters on Millipore AA.

w14

RESULTS

-

For the

ipore AL (0.9 uz) filters were subaist

8, The types of fibers encomxtered {a each sazple are chrysotile,

chrysctile eluxps, cyocidolite, axosite and glass.
of firer type follows

Chrysctile Fiters
Chrysotile Clumps
Sroesdolite Fibers
Ancsite Fibers
Glass Fiters

¥o. 1 30, 2
n.s “.7
1.8 18.7
1.8 4.9
2u.0 1.5
0.9 8.2

C. Number of fiders or clumps per cublc oeter

Carysotile
Curysotile Clumps
Crocidolite
Anmosite

Glass Pidbers

TOTAL

D. Fiver characterization:

Xo. 1 $o. 2
3.3 millioa 1h6,000
120,000 35,000
79,000 12,000

1.1 aillien 28,000
39,000 20,000

4,638,000 241,000
Refer to Appendix L.

Percentages

irst series
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1, Saserirtipn of Sazples (collected om Millipore AA Tilter media)

e e ettt

Tuzber Description Vogmeﬂ:} Test Date
1A Test 1 - Amblent Alr 64.6 T/13/719
17 Test 1 - In sir duet €6 /79
24 Test 2 - Azbleat alr 64,6 7111779
-+ Test 2 = In alr duct 6L.6 T/13/7%

with Boles

2, Fesults and two sizms 1i=mits ssswaizg Polsson's ddgrridution and
statistics arply.

Sazple Fibers Two Siz=e Limits Asbestosl
Yo. per a3 Lover Upper cluxps/ald
1A 15,5002 0 31,000 11,7002
17 78,000 43,000 ] 113,000 31,000
24 43,000 17,000 | 69.000 19,000
T 175,000 153,000 606,000 85,000

1t.‘.l\.n'xl::s are not taken into total calculstion Yy EFA asthods
Byt are repcried separately.

2!1‘.:-:-: Jetocted in 20 grid opeminga, 4 or less, are 5o low
that EFA would not quantify but rather assign NS5 designstion
acronym for mot significant statimtically,

3. Number af grid ovenings, selected st randce, and number of {iders

and clurps verified am asbegtos.
Sapple Ro, Grid penings Pivers Jerified Clurps Verified

b7 Y 20 b 1
b | .20 . 20 8
2A 20 1 ]
r 10 6 u
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Sa=ple Averege Range Averaze Range
Jo. Diazeter in diameter P3Pt in leaqth <,
b7 0.3536 0.0166 %o 6.60L 0.520 to
1,185 1k, 476
i 0.0520 0.0166 to 0.856 0.1054 to
. 0.3Tub 2.912
2A 0.1h92 C.0166 to 5.3%6 0.10b to
0.4150 31.616
27 0.0L85 0.910L to 0.52% 0.10% %o
0.L160 1L, 768
Test Serles ree = Results
1. Husber Zescrivtion Youze,s3 Test Tate
kT3 Test 3, Amblezt Alr €L.6 8/8/79
vy Test 3, In Alr Duct .6 B/8/79
with boles

$
$
3
g
8
§
3
S
2
3
]
&
Yy
g
{
3
%

2, Results and ¢ue sigz=a Yimits for sgbestas 2ivers assuming Poisscn's

dfsrritytion and statistics apply.

Sample Fibers Two Sizma Limits Asvestosl
0. per 23 Lower Upper slupa/md
1A €2,000 31,000 | 93,000 19,000
n 307,000 233,000 | 376,200 35,000

Fote: 7Zibers refer to attached end free fi%ers of asbestos {all types).
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3.

s verified ms sssesics

K § 20 18
3T 20 9
2lank 20 1]

Sexple Average Rarge Average
No. Dia=e<cer is ameter Lenzth
3A 0.1167 9.0156 to 1.99

0.37%
3T 4.0782 D0.011 to 2.07
1.352

a .

Confidential — not for general distribution or republication

Srfd Itenlzmcs Fiters Ver{2iesd

L, Tarscteristiss s Ashestos Fivers 4a Miorcmeters.

P A R T L e e

Clioos Vem{fled

Range
in lenged

0.42 to
11.85%

0.10 te
48,75
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CONMETTS
A.  All asbestos fiters vere veriZied by electron diffrecticn patterns

§
g
S
¢
3
§
%
i
3
g
1
1
§

7.

and/or energy dispersive spectremetry 20r chexistry of alements of
stomic number 11 and higher.

Class 7iders {e=srphous) vere nct counted.

Fitars, ceftter asbestos or glass, vere eacountered tut zot
{dentilied and are not included 13 the counts,

I? cptical zetbcds vere to be ezployed under the best possidle
conditions, e.g., 1000X oil immersicn leas of very high numeriesl
aperture, green 1ight source Just above ultrs violet vavelecglld

2ad Fohier or Jlelscnian type ‘2 unizaticn, on these sa=ples the
ashestas fibers {n Sarple No. 3A would 20t be detected (resolvadility
dependent cn diazetsr and oct length) acd aa estirated 1 percert of
the “otal could be detected inm Sazple Jo. 3T and these would be of
the amphibole asbestos tyre. In to case, optically, weuld any of
the chrystile type asbestcs be detected since these are fibrillar

in nature.

By our studies over the last five years, it cuz be Zemcostrated
that for every fiber {in sacples of this type) that 18 detected
optically there are at least 10,000 fibers vhich can cgoly De
detected and verified by transmission electren microseopy.

Examination by 1ight microscopy using the NIDSE recommended method
revealed no detectable fiders.
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Two-ten foot lengths of 8 1a. TRANSITE alr/vent duct with 50° elbow;
8 in. stevenson couplings used through cut; note 3-1/2 in. bole in
duet; second hole is in far side of duct.
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E Note centrifugsl blower in background.
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Doe MAY 7, 1979

flom ) K. CHRISTENSEN ReD

Coge o 3,0,

PLALLOW 1-06

Sobedt ASBEG PGS EMISSIONS
TRANSITE AIR DUCT

Following is a brief outline, including basic eguipment
and facilities, of the testing program for Transite
Air Quct for asbestos emissions,

1.

LOCATION

A

u,

Prime canidate for the location is the Research and
Development Center. Ambient air sampling must be doneg
prior to ocur Duct evaluation to detcrmine 1f the
background is suitable,

Altcernate site - to bhe determined from the ambicnt

air sampling. A garage or outside cnvironment ausy

be nceded.

TLST SETY-UR  (Open to atmosphere, not closed ny:ntoem)

A,

c.

To consist of two 10' sectio=s of Air Duct.
1. Onc sct up to contain a 909 clbow properly
installed as it.would be in the ficld.
2. Possibly a second sct-up with a straight scetion
of duct only.
Obtain a blower assembly capable of producing the
necessary air velacities (some type of damp. ¢ tn
flow}.
1. Check with Dick Nimes, ha may know of 4 Ulowe
that could be uscd for this project.
Possibility of some cuts should be made in the duct system
as it would have been done in the ficld application, {2)

ANALYSIS

A.

B,

Transmission Electron Microscope {TEM)
1. Fiber sizing
A. Lenath
3. Diamctor
Optical Microscope
1. Pibe:/;ount (r/ce)

oo - . 1ot
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A 14
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E. M. Fenner - 1-06 Cets: August 14, 1979

{

V. E. Wolkodoff = R&D

See End of Correspondence

Copses:

Subrect  IFD SALES/SERVICE 3104, TRANSITE PIPE AIR DUCT
EVALUATION FOR AIRBORNE ASBESTOS BY TRANSMISSION
ELECTRON MICROSCOPY, TESTING DONE IN PD BUTLDING,
M79-168

1. Please refer to oy letter-report of July 30, 1979 (M79-153) to
J. P. Leineweber on similay subject and in which the fileer media
and direct transfer techaique for TEM grid Preparation are de-

scribed. Samples were collected by D. R. Christensen and are
identified as follows:

Nusbey Description Velume, -3 Test Data
A Test 3, Ambient Air 64.6 B/8/79
3r Test 3, In Air Duct 65.6 8/4/79

with holes

2. Results and two si limits
Poisson's distribution and

for_asbestos fihers assumin
statistics apply

Sample Fiber 2 sigma limits Asbestos )
Ko, per u! Lower Upper | clumps/m®
L7 Y 62,000 3,000 93,000 19,000
T 307,000 238,000 | 376,000 45,000

Rote:

Fibers refer to unattached and free fibers of
asbestos (all types),

3.

Rumber of grid openings selected at randown, and number of

fibers and clupps verified as asbestos (raw data),
Sawple No. Grid Openings Pibers Verified Clumpe Verified

3a 20 16 1
k24 2 . 4] 12
$lank 20

»D »



2

4 E. M. Fenner = 1-08 -2~ August 14, 1979

4. Characteristics of Asbestos Fibers in Micrometers

Ssmple Average Range in Average Range in
] No. Diameter Diameter Length Length
i - A 0.1167 0.016 to 1.9¢ 0.42 to K
0.3%4 11.3 ——
ar 0.0782 0.011 2o 2.07 0.10 to R
1.352 48.7 b -
] 5. TEM Regatives on File
1 Sanple Wo. Negative Nos.
1 0694 (22,000x)

; 0695 (48,000z)
0696 { 6,000x)

3t 0697 ( 8,000x)
0698 (48,000x)

diioin i isideiniitnte.

Other negatives are on file for Sample Ma. 3T but were being developed S
or washed at time of writing this letter-report. However, these nega-
tives will be logged in the TEM Negative NB and will be svailable for

1 your use if you so wish,
6. Comments

8. All asbestos f{ibers were verifiead by electronm diffraction 3
patterns andfor energy disperaive spectrometry for chemistry .
of elements of atomic number 11 and higher. ¥

b. Glass fiders {amorphous) were not counted.

e. Fibera, neither asbestos or glass, were encountered But not
identified and gare mot included im the counts.

d. 1If optical wethods were to be cuployed under the best pos-
sible conditions, ¢.g. 100x oil immersion lens of very .
high numerical aperture, green light source just above ultrs
violet wavelength and Rohler or Nelsonian type illuminatiom, ]
cn these samples the asbestos fiders inm Sample No, 3A would -
not be detected (resolvability dependent on diameter and not . .-
length) and an estimated 1 percent of the total could be K.
detected in Sample No, 1T and these would be of the aaphidole A
ssbestos type. In no case, optically, would any of the chry- . .
sotile type asbestos be detected since these are fibrillar : .
in nature. 5
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E. M. Fenner - 1-06 -3 August 16, 1979

9,

6. (cont'd)

e,

f.

/. 2

V. E.
k=
ee:

J. P.
G. L.

Leineweber
Swallov

D. R. Christenssn
f, Goodspeed

J. ¥. Herr

By our studies over the last five years, it can be demon-
strated that for every fiber {in samples of this type) that
is detected optically there are at least 10,000 fibers vhich
can only be detected and verified by transmission electron
microscopy. Confirmation of our observations are in s
publication by Ontario Research Foundation but not issued
at this time due ra political sensitivity of the subjeet
EPA techniques by electron microscopy vs N10SH techuiques
relying co phase contrast oF optical mineralogy techniques.

1f you need more information for your report met covered in
this letter, please let we know a3 soon as possible.

Wrlkid/f £ Vi,

Wolkodoff F. D'Ovidio

1-06 C. J. Sulewski

1-08 ., £. Dix

RK4D 8. Speil

R&D $. B. Spencer

RAD RLD Information Center
File 259

NB 5059 pgs 17,23,824
TEM tally sheets on file
NB TEM 7801 pgs 24-23, 26-27
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QJ&\H Johns-Manville

D. R, Christensen

V. E. Nolkodoff

E. ¥. Fenner
J. P. Leineweber
H. Goodspesd

TRANSITE PIPE AIR
ANALYSES BY TEM.
MI19-114

e FEeo TavT T
Internal Correspondaence

- R&D Date  July 3, 1979
- R4D

- 1-06 S, Speil ~ R&D

- 1-06 atta: S. Spencer - R&D

=~ R&D

DUCT TESTS AT RaD COMPLEX
IPD SALES/BERVICE 3104

A. Three 8 in. by 10 in. Millipore AA (0.8 ym) filters wvere submitted
for fiber quantification and characterization by TEM methods in
connection with eight-inch TRANSITE pipe air duct testing at

R&D Center.

The three samples are identified as follows:

No. 1 - Pipe only; 68 cubic meters of asir captured on Hillipore AA.

Ko, 2 - Pipe with holes; also with 68 cubic meters of air through
filter.

Ro. 3 ~ Ambient Area Background; 6B cubic meters om Millipore AA.

B. The types of fibers encountered in each sample are chrysatile,

chrysotile clumps, crocidolite, smosite end glaas. Percentages
of fiber type follow:

No. 1 Ro. 2 Bo. 3
Chrysotile Fibers 71.8 60.7 51.4
Chrysotile Clumps 1.8 16.7 1.6
Croeidolite Fibers 1.8 4.9 5.1
Amosite Fibers 24.0 11.5 23.1
Glass Fibers 0.9 8.2 12.8

C. FKumber of fibers or clumps per cubic meter

Ne.l No, 2 Yo, 3
Chryaatile 3.3 million 146,000 79,000
Chrysotile Clumps 120,000 35,000 12,000
Crocidelite 79,000 12,000 8,000
Amosite 1.1 millien 28,000 35,000
Class Fibers 39,000 20,000 20,000
TOTAL 4,834,000 241,000 154,000

ca el



,

Y R PRy ar ., TP Y P IS

D. R. Christensen -2~ July 3, 199

D. Fider Characterizatioa

Refer to Table 1.

(. 5. Wittt 7 St

V. B, Wolkodoff F. D'Ovidio

ks

NB 5059 pgs 6-15 plus TEM tally sheets.
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"‘ .uz (.) ,
w TALE |
PIBER CHARACTERIZATION, B-INCH A/C PIPE

Chrysotile Croeidollte Anotlte "Gl
Tverage | Oiamcter | Avg | Length | Aversge Traneter | Avg | Length | Average | Disseter | Avg Tength | Average | Dimmeter | Avg | Length
Sample | Diameter | Range | Length | Range | Diameter | Range Length | Range | Dimeter | Range Length | Range | Dissater | Range Length [ Rangs
Yo. m m 1 n n n L f B n " 3 ® 1 1 1
0.0123 0.106 0.080 0.521 0.08%) 0.625
1 02 J ] * U
0.0248 o 0.6 7 0.0989 0 0,623 ko 0.2864 ) 5,10 o 1 | | t
0,083 1.0 0.114% 0.229 1,5667 B
0.0104 0.166 0.18m 1 | 0.0728 0728 0,200 0.5%
1 .
0.0456 o (9] to 0,4160 0 L8 0,362 " 4,160 0 0,5656 o wam
C ] 0.0 11,836 0.8320 2,696 0.6320 13,936 1,0000 15,176
00104 0,104 0,2080 2,080 0.1664 0.8 0.1664 1,208
3 " ] ) 0 4 :
0.03%% oo |V, s N T 0,293 O L2 U e oy
9.080 9.368 0. 3044 1,704 0,5200 17,41 1,480 25,792

*Too fev fibers for realistle characterization,
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FromD ,R. CHRISTENSEN R&D

CepwesJ . P. LEINEWEBER l-¢6
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&‘RANSITE AIR DUCT -~ ASBESTOS PIBER EMISSIONS

FEco T
%_‘)
Internal Correspondence

FIBER CONCENTRATION DETERMINATION VIA OSHA P&CAM 239 (OPTICAL)

Three tests consisting of two samples each have been analyzed
via the PECAM 239 OSHA/NIOSH method for the determination of

fiber concentration. These six samples are taken from the same

filters as those analyzed by V.E. Wolkodoff in his EM work.

IDENTIFICATION CONCENTRATION,F/cc RESULTANT P/ce
in AIR DUCT
1A (ambient air blank) 0.02
1T (in air duet) 0,02 0.00
2 0.1
27 0.0? (0.00)*
3A 0.07
3T 0.11 0.04

* Actually a n;qative number

BRI~

D.R. CHRISTENSEN
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from V. E. Wolkodoff = R&D

£. Fenner - 1-06 5. Speil
Copes  H, Goodspead - R&D attn: S. Spencer k.
D. Christensen = R5D RED Information Center - File 259 7/31

Subyect  IPD SALES/SERVICE 3104. TRANSITE PIPE A{R DUCT EVALUATION
FOR AIRBORNE ASBESTOS BY TRARSMISSIOR ELECTAQON MICROSCOPY
E M79-153

l. Description of Samples (collected on Millipore AA filter media)

Number Pescription Valume.u] Tesat Date
1A Test 1 =~ Awbient Air 64.6 1711779 3
17 Test 1 = In air duet 64.6 bIaNYAL) b

2A Test 2 = Ambient air 64.6 /11479
2T Test 2 = In air duct 64.6 11 : A
with holes 3

2. Filter Media F
The Millipore AA filters weasure B by 10 inches and on which the

actual area of deposition for each filter measures 175.5 mm by 4
227.5 ma. ]

= 3, TEM Grid Preparatioa -

Gold 200-mesh TEM grids were used throughout the study and indi-
vidual grid openings measured 89.9 by 29.9 um. From the ceater of
each filter, a 22 mm diameter cut=out was taken as s representative
area. The 22 mm cut-out filter was collapsed and clarified by con~
ventional methods and from which three 3.1 wn plugs were cut out
to fit the diameter of the TEM gole grids. These plugs were created B .
with a thin layer of carbon in the evaporator undey vacuum, placed k-
carbon roated side down oa the TEM grids, exposed to methyl ethyl gy
ketone fumcs to roften clarified filter and fix asbestos fibers
in situ. The filters fixed on the TEM grids were then placed in
a reflux unit (cold finger) for about 20 minutes in the “cuff™
zane of hot acetrme fumes to remove orgsnic saterial and leaving

fibera fixed in place. The TEM grids were placed again in the -
evaporstor for another thin coating of carbon for sandwich effeee -
of fihers between two layers of carbon. The rudimentary parts of o

this technique and methods used in counting and varilying ssbestos R
fibers are similar to Tentative Procedure for Detection snd Evatu- B
ation of Astestos Fidera by €. Andersom, ek al, EPA Rescarch and




. wanes Baass

J. P. Leineweber - 1-06 -2- July 30, 1979

Developrment D{visinu, Athens, Ceargia. The Philips EM-500 TEM—

unit was used in this study and aagnifications froa 1,500x up to
100,000x were used for cursory study {uniformity of distribucion,
artifacts, rips in carbon, if any, uniformity of carbon fila
depositions, and other check out procedures). The nominal mag-
nification cmployed in traversing each grid opening completely
wias 48,000 X and each fiber was pasitively identified by either
clectvon diffraction patterns andfor energy dispersive spectro~
retry for chemistry of ions of atomic number 11 and bigher. I
the Johns-Manville technique of the EPA procedure for grid prep-
aration, the cntire proccdure takes 20 minutes rather than 8 to

16 hours by EPA methods and also fider loss, if any, is negligible.

During the entire handling and preparation technique, blanks

are run to verify absence of fibera in refiltered Class 100
Clean Room and in filtered acctone and refiltered distilled

water systems as well as washing and cleaning procedures of

glass ware. Ashestos fibers were not detected in any of the
blanks (20 openings traversed in each). Two grids from each
sample, usually 10 openings each, were used in the quantification
of asbestos except No. 2T which required enly one grid due to
uniformly heavy population in all grids prepared.

4. Resules and two sipma limits assuming Poisson's distribution
and statistics apply.

Sample Fiber! Two Signma Limits hsbestosl:

No. per m Lower Upper clumps /u
1a 15,500 0 31,000 11,7002
17 78,000 43,000 113,000 31,000
2A 43,000 17,000 69,000 19,000
21 475,000 { 353,000 | 606,000 " 85,000

1Clumps are not taken into total caleculation by EPA methods
but are reported separately.

2Fiber- detected in 20 grid openings, 4 or less, are s0 low
that EPA would not quentify but rather assign KSS designation
acronyn for not significant statisticelly.

5. Rumber of grid openings, selected at random, and aumber of

fibers and ¢lumps verified as asbestos.
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5. (cont'd) .-
Sample No. Grid Opcoings Fibers Verified Clupps Verified
A 20 4 .3
%3 20 20
2A 20 i1
T 10 6l 11

6. Characteristics of Asbestos Fiders in pa.

Sample Average Range Average Range
No. Diameter in diameter Length in _length
1A 0,3536 0.0166 to 6.604 0.520 to
1.1440 14.476
1T 0.0520 _ 0.0166 to 0.856 0.104 to
0.37%44 2.912
A 0.1492 0.0166 to $.95¢ 0.104 to
0.4160 3al.ele
21 0.0465 0.0104 to 0.924 0.104 to ’
0.5160 14.768

7. TEM Negatives on File

Samples No. Regative Fos.
¥ ) 0681 (3,000x)
17 0682 (6,000x), 0683 {17,000x)
2A 0684 (6,000x), 0685 (17,000x)
(068610 ,500x}
T 0687 (28,000x), 0638 (22,000x)

0689 {17,000x), 0690 (48,000x)
0691 (48,000x), 0692 (8,000x)

L detdf " 20t o

F. D'Ovidio

kn

NB 5039 pga 16-21 plus TEM cally sheects N
KB TEM. 7301 pgs 24-23 .-
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Internal Correspondence

B J. P. Leineweber = 1-06 Dae  July 39, 1919
Fiam V. E. Wolkodaff = R&P
L, Fenaer - 106 5. Speil
Cames I}, Goodspend - R&D attnu: S, Spencet
B, Cheistonsen = R&D R6D Informatinn Center ~ File 5% 7/31
(&S .
Subrect 10D SANTS/SERVICE 3104, TRARSITE PIPE ALR DUCT EVALUATTON

FOR ATRBORNE ASDESTQS 87 TRANSMISSION ELECTRUN MICRUSLCOPY
M79-153

1. escraption of Samples {collected on Millipore AA filler wmedia)

Shunbier Description io_lume.n, lcst_Date
1A Test | = Ambient Air 64.6 /13418
1T Test ) = In air duct 64.6 kAR N
2A Test 2 - Ambient air 64.6 rXA WAL
27 Test 2 - In air duct 4.6 MWIL19

with holes

2. Filter Media

The Millipore AA filters measure & by 10 inchies and an which the
actual area of deposition for each filter measurea 175.5 mm by
227.9 wa.

-

3. 1TFM Grid Treparation

Gold 200-mesh TEM grids were uaed throughout the atudy and indi=
vidual prid oprnings measured §9.9 by B9.9 ym. From the ceater ol
ecach filter, a 22 am diamcter cut-out waa taken as A r«*prurn%ntive
arca. ‘The 22 ao cuteout filter war collapwed and clarifiecd by con=
ventional wothods and from which three 3.1 wa plugs were cut out

to it the diameter of the TkM rold arida.  Theas plugs were creptled
with 5 thin layer af carbon in the cvaporator umder vacuum, placed
(arbon cuated side Jowm on the TEM grids, cxposed to mothyl ethyl
ketone (umcn to soften clarified filter and fix anbearas {ibers

in mitn. The filters fixed on the TrM grids were then placed in

a reflux unit {cold {inger) for about 20 minutes in the "cuff”
zone of hot acctone fumes to remove arpanic material and loaving
fibren {ixed in place, The TEM prida were placed again in the
eyaporator [or another thin ceating of carban [or randwich clfect
of fibors hetween two layers of carboa. The rudiswntary parts of
this techaique and methods usced in counting and varilying asbestos
fibars are ximilar to Tentative Proccdure [or thetection and Evalus

e o e~

atioon of Ashostas Fibegrs By C. Andeyson,’ct 3ty EFA Reacarch and
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Do lapment nivision, Athens, CGeargia. The Philips FM<00 TiM
uast was used in thix study and magnifications from 1,300x up to
0 N0Gx were uscd fnrc“rﬁpry study (uniformity of d:strxbutton.
arllfaxtc. rips in carbon, ii any, uniformity of carbon film
depesilions, and nther check wut precedures).  The nominal mag-
nificatinn enployed in traversiag cach grid opening completely
was 45,000 X and each fiber was positively identified bv either
electron diffraction patterns aud/or eacrry dispersive rpectro=
metty {or chemistey of ions of atomic nunmber Il and bigher. In
the Jehn<-Manville technique of the EPA pracedure for grid prep-
aratioa, the entire procedure takes 20 minutes rather than R to
16 hours by EPA methode and also fiber loss, if any, is nezligidle.
During the eutire handling and preparation technique, bdlanks

dte run to verify absence of {ibers in refiltered Class 100
lean Bnom and in [iltered acctane and refiltered distilled
witer systems as well as washing and clcaning procedures of
glass ware. Asbestos fibers were not detected in anv of the
blanks (20 apenings traversed in each). Two grids {rom cach
<ample, osualty 10 apenings each, wese used in the quantification
of ashestos extept No. 2T which trequired anly one grid due to
uni formly heavy papulation in all grids prepared.

Results and twe sigma limits assuming Poisson’s distribution

and ntatistics apply.

Rample F:bcrs _Twn Signma Limits A«boctos_1
Nov. pre. m Lowez Upgee £ clumps /™ ‘
1A 15,5002 0 31,000 11,7007
17T 18,000 43,000 113,000 31,000
24 43,000 17,000 69,000 19,000
2T. 475,000 353,000 606,000 8S ,000

lrlumps are not taken into tatal calculation by EPA methods
but are reported separately.

z

Fibrre detected in 20 grid openings, & or leas, sre so low
that EPA would not quantify but rather assign NSS derignation
acvonym for nat significant statistically.

fumber_of grid_openinge, selrcted at_random, and number of
fibers and clumpa verified as _asbeetos.




AR

VREOT ORI P TP vy

oo

Mo
'

AN S

J. P. leineweber - 1-06

S. (cont'd)

Sauple to.

Grid Oponings

-3-

Fibors Verified

July 30, 1979

Clumps Verified

1a
T
2A
27

20
20
20
10

&4
20
11
61

6. (haracteristics of Asbestos Fibers in lim.

Saaple
MNa.

1A

2A

27

Avorage Ranye Average Riage
Viizter in diameter leagth in_leapth
0.3536 0.0166 ta 6.604 0.520 to
1.1440 14.476
a.0%219 0.0166 to 0.856 0.104 to
0.3244 2.4912
0.1492 D.0166 to 5.956 0.104 to
0.4160 31.6816
0.0465 0.0104 to 0.924 0.104 to
0.4160 14.768

7. TEM Nepatives on File

Samples Xo.

1A

1T

2A

T

Y 2‘ tJM

V. E. Wolkodofl

ke

/_.

Negative Nos.

0681 (8,000x)

0682 (6,000x), 0683 (17,060x)

0684 (6,000x), 0685 (17,000x)
{0686( 140,500}

4

0687 {28,000x), 06RR (22 ,000x) )
OhR9 (17,000x), 0640 (4B ,000x)
0691 (48,000x), 0692 {8,000x)

F. D'ewdss

¥. D'Ovidio

" N8 5059 prs 16-21 plus TEM tally ;heetl
NM TEM 7BOU pee 24-23

b 1Ev
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Johns-Manville Internal Correspondence
% Wb, R. (hristensen ~ RSD Date  July 3, 1979
fem V', E, Walkodoff{ - R&D
E. M. Fenuey - 1-06 S. Speil ~ R&D
Corws 3. P. Leincwcber = 1=06 atta: S. Spencer - R&D
N, Gondspeed - R&D
s

Subect  TEFANSITE FPIIE AER

ANGLYSES BY TEM.

CUCT TESTS AT R&D COMPLEX
1PD SALES/SERYICE 3104

w1e-114

Three 8 in. by 10 in. Millipore AA (0.8 um) filters were submitred
for fiher quantification and characterization by TEM methods in
cannection with eight-inch TRANSITE pipe air duct testing at

HSD Center. The three samples are identified as follows:

¥o. 1 - Pipe only; 68 cubic meters of sir captured on Millipore AA.

to. 2 - Pipe with holes; alse with 68 cubic meters of air through
filter.

Xo. 3 - Ambient Area Background; 68 cubic mcters om Millipore AA.

The types of {ibers encountered in each sample are chrysotile,

chrysotile ¢lumps, crocidolite, amosite and glass. Percentages
of fiber type follow: .
No. 1 Ho. 2 No. 3
thrysotile Fibers 71.5 60.7 51.4
Chrysotile Clumps 1.8 14.7 7.6
Crocidolite Fibers 1.8 4.9 5.1
Amosite Fibers 24.0 11.5 23.1
Class Fibers 0.9 8.2 12.8
Rumbes of fibers or clumps per cubie meter
Ro.1 No. 2 . 3
Chrvsotile 1.3 nillion 146,000 79,000
(hreysontile Clumps 120,000 35,000 12,000
Crocidolite 79,000 12,000 8,000
Amasite 1.1 milliom 28,000 33,000
Cluss Fibers 19,000 20,000 20,000
TOTAL 4,634,000 241,000 154,000
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| n bitor Chycacterization
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Refoer to Table 1.
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HBOS05% pps 6-15 plus TEM tally sheets.
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FIBER CHARACT:RIZATT0N, 8-1W0 AfL PP , EP. '.
T
Grvsoule Coceiol T e, T T .f SR A
Average Diameler | Avg Length | Average P Drameter Avg Lenigth | Avirage Dare ter | Avg Leneth ¢ dvorape Dmu[o vy ‘.m(_, 1otk E.\ ';
Sample | Diameter | Range ; Length | Range { Digmeter | Range Leaptn | Range | Deametee | Ranse Tlemetd Runge [ Boomcter | Raope ! l.r ‘»E Raege 1
! m L "l - -~ ~ I r'
= : 0 0’:’5 ; : 0 I:A é : 00:11]] \ 511 T “E)HN-—_ ‘_‘.-WT-"“_P--_.mvl_m——L—“—w—-;— - :‘ Q
| 3 v v
p | ooms | T 0.09% a6 | DN g | UU g, TR s : ‘o
to | t to ta to It ! | a
00833 ) 0,145 019 | e s | !
| i o
0.0104 0,166 0.18M 1 080 00728 U728 0 2080 ¥ 576
04 . 0 6160 .28 L : o B TRRILI
? 0.0456 o L3 t - 2.288 " LY, " 180 " 0.5656 o 16.227 ,
010 11,88 0 ! udh h 810 P SID N S R0 15 17 )
0010 0.104 0. 2080 2 080 0,164 0128 D lt6a we b
) ] ' ’ "ok . . { j Phe " ‘
)] 0.013% 0 | .51] to 0.0912 o | 2,392 o 0.1935 to 6.702 " 0 H693 o H,u';zk " ;
0.08)2 9 568 0,904 | 3,704 L0500 17,677 1 L)L 2509k
b
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