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A question was raised by shop personnel after reading an

article of the health hazards associated with exposure to asbestos.
Is there a health hazard from asbestos 4n custing various types of
pipe coveririg material used at Dow Corning? The Environmental

Research Laboratory was asked to evaluate the exposures to the

fine dusts encountered by workers cutting the pipe covering material

and to determine the possible health hazard.

CONCLUSIONS

1, Concentrations of total dust in excess of acceptable levels

can be encountered by workers cutting pipe covering material

both by nand and in using a table saw.

fopes

EXHIBIT NO. _ 7

wonomae count 2. A total dust count or the number of particles per million

cubic feet of air alsd exceeds acceptable levels at times.

3. The amount of asbestos fibers of significant length found

“ within the dust exceeds 25 per cent of the fiber content,
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however, {ibers constitute only 10 per cent of the total

P dust. The possibility that Dow Corning workers are being

: exposed to excessive amounts of asbestos fibers within the
important fiber lengths (20-50 microns) is unlikely, however,
it 1s advisable and prudent to have workers wear respiratory
protection while cutting pipe covering material. This is

especilally true when using a table saw.,

4. No one type of pipe covering material was found to have a
significantly greater amount of asbestos {ibers than the
others. The Phillip Carey PFlbercel material does produce

considerable mdre fine dust than the others when cut.

ASBESTOS
In reviewing the literature(l) it 4= learnsd that the

most common form of asbestos 1s known as chrysotile, a hydrous

cacnnnnicg

magnesium silicate containing from 12.5 to 14 per cent water of
crystallization. There i8 another form of asbestos derived from
amphibole which occurs as a variety of minerals consisting of
iron, calcium and magnesium silicates with little water of con-
stitutioun. This latter type of asbestos consists of shorter
fibers but is more stable chemically than chrysotile and more

resistant to acids and heat.

(1)

Industrial Toxicology - L. T. Falrhall, pp. 19-21, 1957,
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i It is this latter type cf asbestos which 1s thought to
be Jéed in the various pipe covering material tested because
x-ray diffraction analysis of the materials showed them to con-
tain tobermorite, a calcium silicate form of asbestos.

The lnhalation of asbestos dust produces a condition
known as asbestosis. Asbestos is the conly silicate apart from
talc and mica which does not contain free silica and yet produces
pulmonary lung fibrotic changes. The fibrogenic action differs
from silica in that the effents are produced only by long asbestos
{ibers., Very short {ibers appear to have little or no effect.
The long fibers apparently block the finer bronchloles of the
lungs and produce fibrotic changes as a result of irritation.

The literature(l) states that in the case nf asbestosis

unlike 8ilicosis fibrosis does not progress indefinitely after

0.GS00001LS

cessation of exposure. It further states that in order to procuce
asbestosis in workers exposures must be in excess of 5 millions

particleap&ubic foot for exterded periods (greater than 10 years)

—~—

~and the fibers in the range of 10-250 p in lengrth. Some authoricies -
indicated that only those asbestos fibers in the 20-50 p range ar=
significant for producing asbestosis.

The present Industrial Hyglene Standards state that for
control the number of particles of aspestos dust te kept below

-
[E’Industrial Hygiene and Toxicology - Frank A. tauty, Vol. I,
PP. 356-359, 1E§§°
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5 mpef and that for nusiance dusts of any type the number of

Zpartic\es must be below 50 mpef or 15 mgs total dust per cublc

VfOOt ol ..

PRESENTATION OrF DATA

Fari, . 1965 a visit was made to Dow Corning to make
measurements @1 e dust exposures encountered by workers cutting
pipe coverin:. ......lal. In a small room (approximately 1l0' x 15')
adjacent to tne (.owenter snop building 409 a worker was asked to
hand saw sever, .cces of the various types of plpe covering
material used at Now Zorning. Alr samples were collected in his
breathing zone wnile sawing the materials. Analy=es were made
for both total cgu... 2ing the number of particles of dust in the
contaminated air

In anotnher ...ull room (approximately 8' x &') part of tne
pipe shop building 316 tests were repeated for two different plpe
covering materia.. wnile a worker used a table saw to cut tne
materials.

At bota . .....uns ©nly general ventilation was usea with
no local exnhaust sy..uw 1'Or dust colizctlion.

The alr samples coilected for total duat loug ware [iyvsr
sent to Dow laboratories for x-riy diffraction analvsiz ang Lnen
microscopic evaluatlion.

Table | shows a summary of Lhe results obtained fur;thp

alr samples by the varinus analytira! tachnique:.

1/snonnnig
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The total dust exposure 18 not excessive in hand sawing

B -

most:of the types of pipe covering material, however, sawing the
Phillip Carey Fibercel® material does produce a very fine dust

and does produce excessive concentrations of dust.

The use of the table saw as would be expected produces
very large quantitlies of dust even for a _not too dusty material

such as the Baldwin Enret Hill Unihestos®.

The dust count in millions of varticles per cubic foot

" did exceed in all cases the 5 mpcf Industrial Hygiene Standard

for asbestos. However, because asbestos fibers represent approxi-
mately 10% of the total dust and because only approximately 25%

of --the.fibers are considered of . significant size, it is8

doubtful that workers encounter a health hazard in their normal

work load of cutting pipe covering material.

The practice of using a table saw either with’n a shop
building or ocut in the field should not be continued without
adequate control of the dust or the usze of respiratory devices.
It also seems advisable to encourage workers to wear respiratory
protection when hand sawing material. Anv Bureau of Standards

approved dust respirator chould prove ajequate wo {ilter cut the

asbestos fibers.

€L500001Ls .
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UNIT INDEX

i Measurements were made of the dust exposures encountered oyi
workers.cutting pipe covering material, Pive Shop Department, Dow
Corning Corporaticn, Midland, Michigan._ Concentrations of total duz:t
in excess of acceptable levels can be produced both in hand sawing and
in the use of a table saw. The amount cf asbestos [ibers fcund did
not constitute a health hazard, Resplratory protectinn {s recommended

Lc be worn when cutting plpe covering material.

DISTRIBUTION

Jack Quinn, Safety Department, Dow Corning Corporation (4)
H. H. Gay, M.D., Medical Department, 607 Building

A, W. Wilson, Safety Department, 401 Building

®. C. Middleton, Safety Department, Ludington Division

W. Snodgrass, Maint. Service Admin., 49 Building (7/9/71)

h/gnnnnis
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,m,,,,f,, HYDRATED CALCIUM ::ILICATE ON LATEX FILTERS

MICROSCOFY
Particle 3ize determlinatior

About 65% < l0 u

About 90% < 20
0 > 50 u
Fllters 1.5, 6, £ Filters 2, 3, 4, 7
‘About 85% < 10 . About 45% < lop
About 95% <20 . About 90% <20 u

Fiber size determination

About 1% < 10u

About 10 % <20 u

About 65% > 50 u
Filters 7 tiliers 2,4,6 Filters 1,3,5,8
About 1% <10y Atcut 5% < 104 About 1% <
About 2% <20 u Atzut 10 % < 20 4 About 5% <

>80 u Abcut 4553 > 750 u About 70 % >

About 90 %

Pibers would account for abcut 10 % of the residue
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PHOTCMICROGRAPIY
ALS 57-915
Photomicrographs were preparcd employing Bright field e
Phase Contrast Oblique Transmitted Light
Dark field Polar.zed Light Oblique Reflected Light

technique
£o show particles ani t'ibers
- : 8 x 10 prints e
Lgbel Data for contact prints
Negative # Sample Microscopy Magnif.

L5-526 Latex Filter # 8 B. P. 300X

I T T S,
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CHEMICAL PHYSICS RESEARCH LABORATORY

10 tLiraniernt WML LANG el
E. J. Schneider . Biochem Res. Lab. 1701

weect

X-ray Diffraction Analysis of dust samples from cutting pipe

covering at Dow Corning . —

CRARGCE nO. | siewned . o
_ .. 1219-26 . H. W, Rinn /" =~ - -

oAtE RECLIVED oarf

_ 212;6§ . 2-11-65 o
#l (.6001 g) Tobermorite - XCa0:Si0O3:yH,0 where x varies

between 0.8 and 1.5 and y betwecen 0.5 and 2,0

#2 (>.0001 g) Same as #1
#3 (.0004 ¢) Same as #1
z4 (.0020 g) Same as #1
#5 (.0008 g) This sample gave a very weak pattern of

hydromagnesite - 3HgCOs-MgOH) 3 -3H30.
There could be amorphous material present,

#6 (<.0001 g) Tobermorite and some calcite, Pattern quite
weak, probably because of small sample.

#7 (.0052 g) Mainly tobermorite with 10-20% talcite - CaCOs.

#8 (.0036 g) Mainly tobermorite with 5-10% calcite.

No quartz was detected in aﬁy c{ the samples,

appearance of tobermorite - from Crystallographic Data for
ium Silicates by Heller and Taylor.

Natural mineral from Ballycraigy: minute, radiating agregates
of fibers with distinctive silky lustre on the cleavage faces.
Natural mineral from Mull or Skye: fine geared aggregates of

minute, birefringent crystals.

Synthetic material: minute irregular crystals, birefringent.

HWR:abJ
2-11-65
3
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TKEOSURE TR FINE DUATHL ENACTITERED BY WORHERG

L R N N T )

. 3.
LG
I re—r. e

Industria: Yv~lene Slandarn, ulzanze 7. C
Induscrial ‘lyrlene Otandara, Asbestisns < lh
Total Dust
wxnosure)! (Tust ~~unt)
fperation e /m B o o £=2av NDif raz.:
Breathing zone of worker hand 0,45 3.2 Tobgrmorite ~
sawing Raldwin Ehret Hill calclum ool (3.5=1.5) Can . G:Q
silicate curved block 2" thick 4,8
44.6
Repeat same material 0.09 12.6 Tobermorite
; _ (0.3-1.5) can . ~if,,
Avg. 14.5 =
Hand cawing Cwens=Corning Kaylo 3.60 i7.3 Tobermorite
flat bloeck 2" thick 22.2 (0.8=1.5) ra0 . sz?
Ave. 19.8
Hand sawing Phillip Carey 17.90 7.9 Tobermorite
Fibercel curved block 2" thick 12.1 (0.8-1.5) rao . 310,
Avg. 10.0
Hand sawing Phillip Carey A5% 7.20 11.0 3M9CO - MgCH)5 . 3H
MAG curved block 2" thick 3 S
Hand sawlng Baldwln Fhret Hill v.0Y 14.5 Tobermorite
Unibestos flat block 2" thick (0.8-1.5) cao . 510,
Breathing zone of worker using T7.90 - Tobermorite

table saw to cut Cwens=Corning
Kaylo flat block 2" thiek

L - =

Jsing table saw to cut Baldwin
Ehret Hill Unibestos flat block
2" thick

(Ou:-lcs) Cﬂf' . :‘:‘.‘\-

Tobermorite
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G VARIAT:  ™REn % PIFE- SOVEHINA ATEHIALS
usts . 15 mc/hx
ibers 5 M.r.C.I.
o Flectron Mlcroscope l
Analysis) (Fibers 10% of Tatal Dust)
1tion Ana:~ala Particle Size Fiber Size | 20-50
85% <lo p 1% <10 u 25%
Lo, -« (Gt ) 20| 95% <20 5% <20
- T0% S50
Us% <10 p 5% <10 u 45%
10, . (0.5-2.0) 2,01 90% <20 p 10% <20 p ' ,
L5% >50 u !
5% <10 p 1% <10 25%
105 (0.58-2.0) Hs0 9% <20 u 5% <20 u
70% 550
45% <lo yu 5% <10 45%
10, . (0.5-2.0) 4,0 90% <20 p 10% <20 p
45% >50 u
3H,0 85% <lo p 1% <l0 p 25%
95% <20 u 5% <20 u
707 S50 1
4$5% <16 p 5% <10 p us%
1105 . (0.5-2.0) H 0| 95% <20 1C% <20 p
L5% >50 p
_ us% <10 p 1% <10 p &%
310, - (0.5-2.0)u20 90% <20 u 2% <20
YO%- >50 u
pr—. ——— ———— e a————
_ 85% <lu 1% <10 p 25%
310, . (0.5-2.9) H,0 5% €20 u 57 <?0 p
1T 50 y

£850000.1¢



t -9

~

INDUSTRIAL HYGIENE SAMPLE RECORD

SAMPLING 4ETHOO aPLE RATE i PROM. b 06 oare
g 8 2,02/ e T 2./~ 3-/ 121/t
TRAPPING MEDIUN O TaniTER OR ORIFICE MO, PROCESS
G el Lt,  t ﬁ"'r# ( Dew CoRvrae SHopS
ROTOMETER SETTING OUTHOE TP, v INNOE TEAP. uATERIAL
. ASDESTS.
YN TILATION:
- Blly ¥09 topeddy’ v v o BAL Y S
_.:. :— BQ‘*‘JIB \ | ekl \&""7;’? G AT
_—m;én_e“j- soTTLE DESCRIPTION — MLL: — CONCENTRATION
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213/ | e | Sei s, Sl
] pe; - -
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7"/\£Pﬂ Ae~k. Somnls,
2"4‘1,6-&71 «1,.. /L._,,,A...a‘ Somb. .
«
i «
- t
2! Crnesd yIny, $— :
T el ALt | B hordsunin Bort o7 fAW
tbestrn. ;"f&d’ AL~L. |yl
213 7| FUHT) | BL A TEL omeer 34t
Ovsns by Kofle 2fer flod | Zml
Mn‘%
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BN, Ukt 2"/|1-C.TAL-Z 3L
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LS9 PRETIS (8 0. .04



-
.

| Saan sweliaprie. N

CALCULATIONS RECORD

PROGL L [ 7311 wMATRRIAL UL DG Dalt
T2./-3-y 22.3 L. fomm ryfis
% WA 1 CONYERMON NALOGEN TO TOTAL
on oyl FROCHSS
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!lVPLA-NAHOH OF CALCULATIONS
SAmPLE TiaE S YOL. AMAL YHS [ YAR CONC.
————g T ————1— e e e e ——— =
ToTde T My f11-
2:13¢ =1 /0 223 2bo O.I'n—?,. 0 .000 ¥4~ Q.‘ff-—a;
3¢ -z Commsy 1e. s 26l {0 !'--a\ { 00009 {6-07‘—;
/3¢ -3 € — v BB 0. ~—m 0.003¢(Y 36 ~n
U g
3/ -4 S~ .y O .‘20.-.;,. 0.0/79 (2.9~
3¢ -& S ey Iy 5 25 o?~_.;_, 0.607/& '7-2-.3
i3 -6 S I, vt 0./ e | J0.06001% e, 09~
v3) =7 T LL.9 Lt 2o, 0. 6779 77. 9~
2/3¢ -¥ P L5 Bl 3 C...T. 0.0£39 7.9
A
-
=
[
o
e
S
_ wn

.98 M 19 8.48.4.



INDUSTRIAL HYGIENE SAMPLE RECORD

SanP LING wETHOO T T Yweegdate T T Tesosiam e T T _Ton(
B¢l DT Canateor, ] T2r—3-r 2/e8
TRAPPING M OlUM ROTAMETER OR ORIFICE MO, PROCELS M ‘
Do Corava, SHePS-
COTOMETER SETTING oUTHOE - . (4Ot TP, wATERIAL
ASBENTWY
VINTRATION:

.-

_"mnz n"—_sonu o ODESCRIPTION t COnaG e T
— —outy L
purices| Srze S1ie Fow
. 19° /&0 ritrop. uer-
| Mﬁgak.;wdq Cdem |2.2 |<¢S - Qo
P 4 2T SbeX DL | €. 4 1< T 1- 5
2 N L. I P | 4.v 1€°S K
¥y
4 1) A ‘r 44. & < 1~ 10
= n ‘e 0" 12. 6 < 1- 1S
4 ‘. du-‘..‘.Cn-s..-.; Ko;y‘r UL!L 17.3 I ¢ 1 -9
7_ ' ' /0 R2.2 |<S 1- 100
; L EriR, ; BLd |79 I<s | . ¢
9 i ‘o 2 12. 1 <3 ]- 70
o »
1 0 " “ Fr%ﬁ'h’g BM 1\. 0 < ¢ - 7o
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DATA SECURITY & STORAGE
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