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(ONTIDENTIAL rronce

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 ‘n custing various types of
pipe covering 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 possidble health hazard.

CONCLUSIONS
1. Concentrations of total dust in excess of acceptable levels
can be encountered by workers cutting pipe covering matorial

both by nand and in using a table saw.

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

eqcnnnnic

cubic feet of air aleo 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, fibers constitute only 10 per cent of the total
dust. The possibllity that Dow Corning workers are being
exposed to excessive amounts of asbestos fibers within the
important fiber lengths (20-50 microns) 13 unlikely, however,
it is advisable and prudent to have workers wear respiratory
protection while cutting pipo covering material. This is

especially true when using a table saw.

4., No one type of pipe covering mgterial was found to have a
significantly greater amount of asbestos fibers than the
others. The Phillip Carey Fidercel material does produce
considerable more fine dust than the others when cut.

ASBESTOS

In reviewing the literature(l) it i3 learned that the
most common form of asbestos. is known as chrysotile, a hydrous
magnesium silicate containing from 12.5 to 14 per cent water of
crystallization. Thers is another form of asbestos derived {rom
amphidbole which occurs as a variety of minerals consisting of
iron, calcium and magnesium silicates with little water of cone
stitutioa. This latter type of asbestos consists of shorter

fibers but is more stable chemically than chrysotile and more
resistant to acids and heat.

(I)Ihduatrial Toxicology - L. T. Fairnall, pp. 19-21, 1957.
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It is this latter type cf asbestos which is thougnt to
be used 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 inhalation of asbestos dust produces a condition
knoin as asbestosis. Asbestos is the only silicate apart {rom
talc and mica which does not contain free silica and yet produces
pulmonary lung fidbrotic changes. The fibrogenic action ditteys
from silica in that the effents are produced only by long asbestos
fivers. Very short {ibers appear to have little or no effect.
The long fibers apparently block the finer bronchiblol of the
lungs and produceﬂribrotic changes as a result of irritation.

The literaturc(l) states that in the case of asbestosis

unlike 8ilicosis fibrosis does not progress indefinitely after

n¢S000015S

cessation of exposure. It further states that in order to produce
asbestosis in workers exposures must be in excess of S millions
pav::elos'&hbtc foot for exterded periods (greater than 10 years) -
and the fibers in the range of 1C-250 p in length. Some authorizies ~'
indicated that only those asbestos fibers in the 20-50 p range are
significant for producing asbestosis.

The present Industrial Hygiina Standards state that for

control the number of particles of aispestos dust te kept below

[z’rndultrial Hygiene and Toxicology -~ Frank A. fraity, Vol. e
PP STETTg, A T T
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5 mpef and that for nusiance dusts of any type the number of
particles must be below S5C mpef or 1S mgs total dust per cuble

foot. U'.l.‘ WL

FRESENTATION ur DATA

FAri, .1 4969 a visit was made to Dow Corning .o make
measurement= .. ..¢ dust exposures encountereg by workers cutting
pipe coverin. ..u...:al. In a small room (approximately 10' x 15')
adJjacent to L. .. .cnter snop bullding 409 a worker was aiked to
hand saw seve: . "irces of the various types of plpe covering
material used at Now Corning. Alir samples were collected in his
breathing zone wnile sawing the materials. Analyses were made
for both total aqu... ang the number of particles of dust in tne
contaminated air

In anotner ...uil room (approximately 8' x §') part of tne
pipe shop bullding 316 tests were repeated for two different pipe
covering materia.. wuile a worger used a table saw to cut tae
materials.

' At Dot . .....un8 Zaly general ventllation was usea wlith
no local exnaust Jjy...uw L'Or dugt coliection.

The alr samples coi.ectea for total Auat loug ware iyeer
sent to Dow laboratorlies for x-ray Jdiffracttion analysiz ang Lien
microscopic evaluation. ‘

Table | snows a summary of Lnhe results obtaines fur the

air samples by the varinua analynli~a! taschniquns.

pou 06277
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The total dust exposure is not axzessive {n hand sawing

most of the types of pipe covering material, however, sawing the
Phillip Carey Fibercel® material does produce 2 very fine dust
and does produce excessive concentrations of Just.

The use of the. table saw as would be exvnected produces
veﬁy_large quantities of dus% even for a not too dusty material
such as the Baldwin Enret Hili Unihestos®.,

The dust count in millions of oarticles per cubic Cogt
did exceed in all cases the 5 mpef Tndustrial Hygiene Standard
for asbestos. However, because asbestos fibers rapresent approxi-
mately 10% of the total dust and because only approximately 25%
of the fibers are considered of . significant size, it is
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 within a shop
bullding or out in the field should not be continued without
adequate control of the dust or the use of respiratory devices.
It also seems advisable to encourage workers to wear respiratory
protection when hand sawing material. Anv Bureau of Stancards
approved dust respirator chould prave ajequate %o filter out the

asbestos fidbers.

€£500001S .
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UNIT INDEX

Measurements were made of the dust exposures encountered oy
workers cutting pipe covering material, Pipe Shop Denartment, Dow
Corning Corporaticn, Midland, Michigan. Concentrations cf total duac
in excess of acceptable levels can be produced both in hand sawing and
‘n the use of a table saw, The amount cf asbestos fibers fcund did
nos cons:itﬁte a health hazard. PFesplratory vrotectinn {s recommended

¢ ba worn when cutting pipe covering materlal.

DISTRIBUTION

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

A, 4. Vilson, Safety Department, 401 Building

s. C. Middleton. Safety Department, lLudington Division

W. Snodgrass, Maint., Service Admin., 49 Building (7/9/71)
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THE DOW CHEMICAL COMPANY

ANALYTICAL LABORATORIES

owses _700-4400-003

rOONL0n

sescnorn ___ HYDRATED CALCIUM ::ILICATE ON LATEX PILTERS

MICRNSCOPY
Particle 3ize determinstior »
About 65% <1l0u
About 90% <20 u
-0 >0 u
Filters 1.5, 6, & Filters 2, 3, 4, 7
About 8584 ¢ 10 . About uS% <104
About 95% < 20 . About 90% <20u
Piber size determination
About 1% <10 u
About 10 % <20 u
About 658 >50u
Pilters 7 tiliers 2,4,6 Filters 1,3,5,8
About 1% <10 Atcuc 5% < 10 u About 1% <10
About 2% <20 Atzut 10 % < 20 u About 5% <20u
About 90 $§ >5 u Abcut 4S% > TS50 u About 70 % >5u
Pibers would account for abcut 10 § of the residue
"e 8. e 12 eev. 20 I 2\‘&1‘
(33 Ro uo. Po ‘. Tl'"lOl'
% o we. 2308 e 74
M_RM
D G fERI O A B8
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PHOTUMICROGRAPIY
ALS 57-948 :
Photomicrographs were prepai:d employing Bright field X
Phase Contrast Ohlijque Tranamitted Light
Dark field Polar.zed Lignt Oblique Reflected Light

technique
to show particles ant r'ibeps
8 x 10 prints

Label Data for contact prints ‘

Negative # Sample Microscopy  Magnif.
L5-525 Latex Pllter # 2 B. P. 300X
L5-526 Latex Pilter # 8 B. P, 300X

Q
€
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THE DOW CHEIMICAL COMPANY cout wyengu 68499
CHEMICAL PHYSICS RESIARCH LABORATORY

"0 f svantasnt l BIALINNG w el e

E. J. Schneider ~ Biochem Res, Lab., .- {1701

weacr

X-ray Diffraction Analysis of dust samplces from cutting pipe

covering at Dow Corning

Craoet ue. " vemen '
.. 1219-26 _H. ¥. Rtan /= " -
oAt aqCtIved oal?
. 2-2-68 . 2-11-68 A
#1 (.0001 g) Tobermorite - XCa0:Si03°yHa0 where x varies

between 0.8 and 1.5 and y between 0.5 and 2.0
22 (>.0001 g) Same as #1

#3 (.0004 g) Same as #1
=4 (.0020 g) Same as #1
#3 (.0008 8) This sample gave a very weak pattern of

hydromagnesite - JMgCOs -MygOH),-3Ha0.
There could be amorphous material present.

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

#7 (.0082 g) Mainly tobermorite with 10-20% talcite - CaCOs.

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

No quartz was detected in any ~f the samples.

Note on appearance of tobermorite - from Crystallographic Data for
the Calcium 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
3-11-55
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able
TYBASMME TA TTUE VAT MIACCTITERSD BY LOEEHD UTTTS
Induss~ia: ‘vrmlene tandara, ulizanze T =

[ndussrial ‘lyclene Standarg, Askestes - L=

2" thick

— —

i(Tstal Ducte
wxnnsure}l [(Tust ~~unt)
Nyeration mre/m: LD.CLP, {=ay NIl raqs:
Breathing zone of worker hand V.8 3.2 Tobermorite
sawing Faldwin Ehret Hill zalkclum ol (De3=1.8) Can . "7,
silicate curved block 2" thick uu.g
- 4,
Reneat same material 0.09 12.6 Tobermorite
_— (9.3=1.3) fan . ~i7,
Avg. 14.5 T
Hand cawing Owens-Corning Kaylo 3.50 173 Tobermorite
flat bloek 2" thick 22.2 (0.%=1.5) ~a0 . =: -
Ave. 19.8
Hand sawing Phillip Carey 17.90 7.0 Tobermorite :
FPibercel curved block 2" thick 12.1 .(0.8-1.5) fac . I1C,
Also 1°o°
Hand sswing Phuug Carey H5% 7.20 11.0 V3M9co3 . M90H)2 . I
MAG curved bloeck 2% thick
Hand sawing Baldwin Fhret Hill v.09 14.5 Tobermorite
Unibestos flat block 2" thick (0.9=1.5) cao . 510,
hreathing zone of worker using T7.90 .- Tobermorite
table saw to cut Cwens-Corning (ND.2=1.5) Calr . St
Kaylo flat block 2" thick ‘
sing table saw to cut Baldwin 53,90 5%.09 Tobermorite
Thret Hill Unidestos flat block

(0.8-1.5) £a0 . sin-

——

. . v . - v : ‘
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FITHE TUEALNG

15 ms'/m.*

MATESRIAT S

-'ibers * o . 53 f"n.:.C.F.
Flecuron Mleroscope i
Analysis) (Fivers 10% of Tstal Dust)
ition ina.—sis Partiele Size Fiber size | 20.50 u
f58 <10 p 1% <10 p 25%
1o, . (Uetie?s 4.7 95% <20 p 5% <0 g
708 50 p
10 (0.5-2 Q) ¥.n gg; <ég 9 lg; <‘i’8 . 4o
. Veld=go he e < < » .
2 2 2 usg $50 u ]
hsg <10 1% <10 p 25%
105 . (0.5-2.0) HN| U <20 u 5% <20
' T70% >50 u
L% <o w 5% <10 p 45%
us% >50 p
3H,0 8% <lop 1% <10 p /295¥7
. 9% <20 u % <20 u
Smm— e m— m— 70‘ —JL >50 = W=:
(0.5-2.0} %; 2PP P; %8" 4o
-10 . 0-,. oo H o b £ 0 G < "
45% <10 p 1% <o p 8%
310, . (0-6-2.0)H20 90% 220 u 2% <20 g
: ) 9O% - 250 M B
8% Qu 19 <10 p 25%
310, . (0.5-2.0) H0 58 <20 u 5% <?0 u
Tct >50 p
—_;——-#-——__ﬁ
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INDUSTRIAL HYGIENE SAMPLE RECORD
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CALCULATIONS RECORD
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INDUSTRIAL HYGIENE SAMPLE RECORD
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