PLAINTIFF’S EXHIBIT

DOW-474
/0 2o

RESULTS OF SURVEY OF PIPE COVERERS'
EXPOSURES FOR THE 8-HOUR DAY TO ASBESTOS AND

~JFTIBERGLAS CONTAINING DUSTS

. PRESENT HEALTH STANDARD (THRESHOLD LIMIT

VALUE) FOR ASBESTOS e e e e e e e e e+ .. 5MPPCF

PROPGOSED HEALTH STANDARD (THRESHOLD

LIMIT VALUE) FOR ASBESTOS C e e e e e e e e 2 MPPCF

HEALTH STANDARD (THRESHOLD LIMIT VALUE)

FOR FIBERGLAS . . . . . . . . « « + « v « o . 15 MPPCF

EXPOSURES TO ASBESTOS-CONTAINING

DUSTS(IN-DOORS) . . o . . . - . - * . - - . ] . 4.9WPCF

‘EXPOSURES TO ASBESTOS-CONTAINING

DUSTS(OUTDOORS) . . . . .« . ¢ v v v ¢« o o o & 4.2 MPPCF

. . EXPOSURES. TO FIBERGLAS+ CONTAINING

DUSTS (INDOORS) - e e e 4 e e e e e e e & e 4 0.5 MPPCF

" EXPOSURES TO FIBERGLAS-CONTAINING

DUSTS(OUTDOORS) . . . . &« = %« 4« s + « « « « « 0.4 MPPCF
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WHILE MIXING ASBESTOS -
VINYL FLOGR TILE.
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Work - S. R. Johann -
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Ray McDonald, 433 Bldg.
Ralph Hand, 433 Bldg.

S. M. MacCutcheon, 40l Bldg.
H. H. Oay, M.D., 60T Bldg.

TritS RECORT IS THE PROPZRTY |
OF
THE DCW CHICAL LOIDANY

CONCLUSIONS AND RECOMMENDATIONS

Alr analysis showed that the presence of air borne materials near
the operators was of sufficlent concentration to create a health
hazard for. repeated: eight hour exposure. - The present equipment-
should be equiped with local exhauat ventilation if 1t is. planned o

to operate.continuously on this material.

Sufficient quantities of lead were found in the air samples in

two of the cperatians, such.that blood.lead.analyses.were .- .
thought necessary:  Thé results of the diocod lead analyses showed
the men had not been exposed for long enough periods of time to

result in excessive exposure to lead.

1g7447
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Biochewical Research Dept.
r2.1-1-32
Page 2.
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PRESENTATION OF DATA

During the processing of experimental formulations of asbestos -
vinyl tile, it was-beletved g health hazard existed due: to the:
dustiness of the dry ingredients used. The Industrial Hyglene:
Laboratory was asked to investigate this hazard.

The 23rd of December 1954, samples were taker of the‘air while
the men were operating the different pleces: of mixing equipwent -
on the 3rd floor of 433 building.

The amount of  dry waterisl- found: in-the-air during: the: different
mixing operations was. such'that.if these operations were.run . on.. .. .
a continuous basis a health hazard would exist. Any further large
scale work should be done with improved ventilation. This
ventilation should include exhaust ventilation hoods over each
plece of equipment and the dry mixing with the glectric mixer

in the laboratory should be done in an approved hood.

The majority of. dry matsrials in- the -air: waa assumed. to be - :
asbestos fibers and calcium carbonate. No specific teats were
made at the time of sampling to determine the amount of each
present. The two materials are reported as inerts. Any future
work with this or similar material should be checked for the
amount of asbestos in the air. An excess,. that is. more than.

S million particlea per.cubic foot of air, is a health hazard . -
for repeated eight hour exposures. - .

Owing to the presence of lead-organic compounds in the dry mixtures,
it was deemed nacessary to have blood laad analyses wade on the.

men concerned. ' The examinations showed:the: blocod: lead- level ‘was' -
low. The men have not suffered any i1ll effects because'they have
operated the equipment for shart periods of time only. Continuous
eight hour operation would conatitute a health hazard. This
information is shown in Tahle I. .

-
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Blochewxtcsal Ressarch Dept. .
r2.1-1-32
Page 3

The amount of waterial found in the air as sclid inert material,
assumed. to. ba.calcium carbonate.and asbestoa, 1s shown in Tahle II,
along with the samples that were analyzed for metals.

RlIcarnnic

TABLE I
Blcod. lead. content-of  men moricing’ with asbestos - vinyl tile: -

Mg. Pg per
Name Clock No. 100 c¢ Bloog

0.024
) © 0.024
0.016
0.08

Samples drawn, 3-7-55 Recorded, 4-4-55

307449 '
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Biochemical Research Dept.

T™.1-1-32 .
Page . &
TABLE II
. Con
Sample No. . Location of Sample. Analysis . °:§t"””
1 Man was mixing a batch of vinyl- 14-3 3.47
asbestos tile on z differential cd £.66
speed-2 rodl.mill. Sample taken:. Inert - 102.00.
abaut . 2. feet. shove the hat. .rolls... . )
(285°F. & 235°F.) Odor"of cocormut- ~
oil present. Asbestos fibers 4
could be seen in the air for a - —
few minutes. =
2 Same operation as Sample #1, éd 66 w
a different formulation used. Inert: ég,oc —
No odor-cof .cocanut. otl. FPumes: . . - a
or steam could be sesn rising CD
from the rolls. =
3 Breathing zone sample of the Ba 4,00
operator while he was running cd .66
a thted batch of material on Inert gpoo
the same machine as in Samples
1 & 2. Man stated the odor
was strong and disagreeable.
4 Same as sample #3 but included Pb .98
cleaning the rolls after the Ba 4.90
, run.. "Different forwulation than: .- Cd. .. : §. 5
in Sample #3. Inert 11
5 Blending dry ingredients in a Inert 50.00
Baker-Perkins mixer. CaCoé being
added to dry vinyl plus stabilizer.
No asbestos fibers added at this
stage. Material became plastic
after wixing.. .

6 - Same wixing eperation as abave Inert- 0.00
but as the asbestos fiber is added. o
The material already in the wmixer-—. -
was soft. This and sample #5 are
done about 20 runs per day when
doing this particular experiment
about 10 min. per run.. .

T Breath?ng zone of -the -operator-on - Inertr - - - 66:00 -
the Bandbury Mill, as he added. the ‘
dry filler material (asbestos &
CaC03) to the molten mixture of
vinyl. Dry filler material was
visible in the air for several
minutes but was dissapated by the
room ventilation,operation -takes
about 3 min.

397450



Biochewmicsl Research Dept.

T2.1-1-32..
Page 5
Concegtrat:
Sample No. Location of Sample Analysis ]
8. Sample taken in the..lab while. Inert 24.20
the operator was mixing dry
ingredients in a "Kitchen-
aiad" electric mixer: This :
is done about 10 times a day... . .
Industrixl Hygleme-Standmrds:-- - - Fb+ - - . 0.15
for repeated eight hour Ba 0.50
exposures. ) Ca 0.10
Inert 15.00 (5
—.4
o
o
w
o
aT
x

glf
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' ;AVOID 'VERBAL ‘ORDERS

DATE

u* ~ Pl-/aug.‘l-

.

v

1850€0015s

t

Samplic g 3-71-55 & pucaded
{445

____‘_‘:21_%'//00 cc ‘MA

St L o U BIGNED

o . .
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INDUSTRIAL HYGIENE SAMPLE RECORD

[SAPLING METMOD : WALT YT N . - &b BaTE
: 3L /eie.  (120-7-32 1232 {/5-03-5%
TRAPP IS MEDIM —7 [ROTANETER OR ORIFICE 0. PRDCENS

Uz 0 loo &4 S A y
ETER SETTING OUTRUE Y. v "NEOR TP,

iy a5 75 T2 |

SAMPLE BOTTLE DE RIPTION CONCENTRATION

G8S0E001S)?

e ael YA | ks o
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JINDUSTRIAL HYGIENE SAMPLE RECORD

SANPLING METHOD
Ly X

TRAPPING MEDIUM

—

923

DATE

[2-23-~ 5%

PROCESS

ROTOMETER SETTING

D

Yoot &

T

YENTRLATION:

DESCRIPTION

TIME

STARY

CONCENTRATION

. O‘ﬂm/afj )
v

f
~
Y

e |

98S0E00LS
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CALCULATIONS RECORD

i W Gkt 735 iz
. o
son oyl PROCESS o
[ EXPLAMATION OF CAL CULATIONS J/“‘?/ M g
W
23
/ 5 /EJ B -Méﬁ;? 292
- . 2004¢ <
b 02 mz,,f/. /7%
2, 5 (5.0 B it | Dl
Od < o00sl K .44»}/:»3
Suin? 073 73%47»7 |
3 5 1P|/ s 2l -
lﬁ?v 001 i oy 2”3
cd <.00064 (.wzy/»“
b |.0l6 L
4 25 a5/l P& 00073 ,‘/‘L.j/w:*
Ba 004% 1 /77
ﬁuf K.000449 <,;Z.‘>/4.}/ﬁr
[ . f
PY/ N5 ré Lo/8 g /o
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'15. 5. Johann

MAIN LABORATORY

“THE DOW CHIEMICAL COMPANY

REPORT SHEET
jare_Pabrpawry O3, JOS5 00 - onamce . 1219-26
MAIN LAB. NUMB ER ssn 2Q§-§§ﬁ
YOUR NUMSER 1=5
Dlemorenm _____Atmpsphare when making vinyl t1le -
ANAL YSES OR TEST:
W
P.P.X. r Sampl -
pe ample P
Sample Pb Ba cd Inert 8
1 5.2 . nil < 1.0 154 b
.2 n1l ° Mmil .= 1.0 " 140 - P
3 nil .6 < 1.0 24 o
4 2.2 11 < 1.0 nil
5 7.4 11 < 1.0 nil
P
I D -3 w
1 3h .-.8+ :Ae Bhrader
307458
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" Type of Process’ ..

ABSTRACT OF ENVIRONMENTAL EXPOSURE UATA .(CUEMIGAL AGENTS) Lo 5’-’

Taken From Report (Number) ~’ / - /-302. Survey Date /2 [} .23/ _5-)-/

Chemical Surveyed/”, 7 to: £ - 4 - 4L

K-Number Designation

Personnel Designation: Department Name* dz VIV é’“ Uil fée'ﬂﬁ’ﬂf > | { s 24 o :

Department Index Number® 29 310
Division/Plant Location _“Z/ /i di 270 A 210 ¢ wl& v

‘G

Process Name -

tory Scale .. Mini P

Full Production [ & Other Specify )

Location of Process (Building Numbers) 233 J A -
Jd

Job Classification Designation* Estimates of Exposure Parameters
Name ., Index Number .| . T.W.A. Sample Range | Nbr. - of
. . : ; Bigh L Low Samples
. ! 1
!(I:MM\ 3978/3; 25 L J4#.0 | o g
I '
i _:_ w
: 1 -
| ! o
| H o
t ! %)
) T o
T i on
M T \Se
[} 1 —
Y - B R _—
[}
t L}
. l ‘
Type of Sampling: Area Continuous [___] Breathing Zone =
Units of Measurement:  PPM by Vol. [ ] Mg/3 (1 ¥ of Particles/cu.ft. [ |

-Other 1] Specify

Did process changes occur either since the last environmental survey or within the last

- *two years which could have-significantly affected .exposure ‘levels?

If "Yes", please specify.

‘Other Stresses Present. (Chemical, Physical): A‘,q 4 A j/; /‘.[C /s
. 7/ 7
_u T L I

#As shown on official Persomnel Lists 397461

6-22-71



.+ .. Type of Process:”.

. .ABSTBACT OF ENVIRONMENTAL .EXPOSURL LATA . (CHEMICAL .AGENTS)

Taken From Report (Number) MRS Survey Date /- /.7 22/ <y
Chemical Surveyed Tl Aol Report Date: 4 - - 55

K-Number Designation

Personnel Designation: Department Name* té Ak 7 e /(Lu..(_/a o et v wios 70c.
Department Index Number* 7 »

Division/Plant Location s At ALl 7l AT

Process Name Y : ' 2{. — yo
..Laboragary Scale

Full Production [g=§ Other [__| Specify
Location of Process (Building Numbers) Y232 A g

Job Classification Designation* Estimates of Exposure Parameters
" . Name " . Index Number | T:W.A. |—_Sumple Bange _  {WNbr. of
M High M Low Samples
: . T 3
{ 4
1. - w
) : —
i - —
| . —
L 1 N w
' A - )
! i W
‘ f Vo)
: B e B
t ]
L 1
Type of Sampling: Area S_"V_'] Continuous [__J Breathing Zone

_Units of Measurement: .PPM by Vol. [_] Mg/M3 [~
Other 74 Specify

W of Particles/cu.ft. (:__—I

p-—"T v'--—--

Did process changes oecur either since the last environmental survey or within the last
- two -years .which .could have-significantly zffected exposure levels?
If "Yes", please specify.

-~

-Other Stresses Present- {Chemical, Physical): ./’/)_/;ﬂg‘z o272 0 T gi(t//d(_ e
g,gl_.__qé‘ 'Czcd‘-/ (o A 7Ll IR N -4@-;&({- 22

#As shown on official Personmel Lists 397462

6-22-71
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ABSTRACT .QF -ENVIROMMENTAL . EXRQSURE -DATA {CUEMLICAL AGENTS)

Taken From Report (Number)

J./-)-32

Survey Date

Chemical Surveyed ‘ﬁa/u/q/m

(2 1 D31 &Y
J=-S5-55

Report Date:

K-Number Designation

Personnel Designation: Department Name*
Department Index Number*

:3: . :! : t Land R
d i

Division/Plant Location AL/ / A /¥ X AC (20 ¢ o4 o1
. ' [

Process Name

"1 "Type. of Process:. .. '
Full Production [~ Other
Location of Process (Building Numbers)

", .Mini Plant
Specify

J

.4

/33 {12
VA

Job Classification Designationx

Estimates of Exposure Parameters

Name . Index Number | .T.W.A... .. Ssmple Range Nbr. of
High . Low ‘Samples
" ]
* . . » .
' “'C/ZJ\ALM ‘f, q t 4.0 P

)
!
[
i
¢

A S EE AR B

e = o - -

£650£00.15

Type of Sampling: Area (=7 Continuous [
 ..Units of Measurement: PPM by Vol. [__] Mg /M3
. Other [ Specify

Breathing Zone [_—1
K of Particles/cu.ft. [_]

Did process changes occur either since the last envirommental survey or within the last
. two years. which could ‘have significantly affected  exposure levels?
1f "Yes", please specify.

-

‘Other Stresses Present (Chemical, Physical):

van

%A shown on official Persomnel Lists 397463
6-22-71
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ABSTRACT-OF -ENVIRONMENTAL EXPOSURE- DATA - (CHEMICAL AGENTS)

Taken From Report (Number) 2./ -/ -3 Su.vey Date ok | 73 / :{,-;/
/ P

Chemical Surveyed

L S5 -55

K-Number Designatiom

Personnel Designation: Department Name* :é é'a!igz D ENPIVED, genint » _&_Li (A
Department Index Number¥*
Division/Plant Location 20 o/ as1 X TXK]inbhdasn -
.Process Name : / ' ' / '

"."Type.of Process. .. 3 4
Full Production [ #F  Other [ | Specify
Location of Process (Building Numbers) ~/CF A7l .

Job Classification Designation* Estimates of Exposure Parameters
. Name . :.Index Number | T.W.A. .- Sample Range Nbr. of
M High H Low Samples
r ' !
f ) - t )
TMM_,«M ; on‘/f ! ?
{ .
5 . o
] ' —
1 : o
1 ' —
" - o
t ! ‘ .. O.
' 1 wD
1 I Ve
' ! &
. S U D
« 2
r— L 4
Type of Sampling: Area CZ/ Continuous [__] Breathing Zone A
Units of Measurement: PPM by Vol. [ | Mg/M3 (=] W of Particles/cu.ft. [__]
Other ™ Specify :

'Did process changes occur either since the last envirommental survey or within the last
-two ' years which could have significantly affected exposure levels?
If "Yes", please specify.

-~

Other Stresses Present :(Chemical, Physical): g:gd 4 2L _/_‘Jééé 22 :A C;Z‘Z {4_ 2.2 26: “
gubiiidlaa. Yahiec - -

™D

-#As shown on official Personnel:Lists 397464
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Use this form for historical data only.

Report no. 2 [~ /- 39-/6%5

Page _L of l

Industrial Rygiene Chemical Exposure Data Entry Log
Ficld Survey TWA Exposure And Excursion Exposure Data

nate /251

- .- Building mno..

433

-0+ Index no..

Units of Data

Master no._

V]

Respirator Worn?

Job Classification

' (Q 7@4 NQTEAY

- .Chemical Name

S650€£001S

Ooand CAATNL 1 1s)

Job No. DR# /{, QOO;’i

“TWA/Exc.

DRt 2/ QK7

TWA/Exc.

334755 _ 0O /347 0O ;.4,66

| N e Y N N SN S N N N N N Y

NSNS NSRS S S

A
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.Usc this form for historical data only.

Page Q o‘f“ ;

Industrial Hygiene Chemical Exposure Data Entry log
Field Survey TWA Exposure And Excursion Exposure Data

Report no. Q, /‘/~3[Q/Q45 | . -Date /959

.. ..7Bullding no. . ' 1/\33 .. iIndex.no.
Units of Data /7? Respirator Worn?
Master no. _ |

: Chemical ‘Name

ML(/)’)’"}

Job Classification ' Job No. DR# DR#

'I'WA/Exc. TWA/Exc.

o—rn&m;/o;( ' 3755 __ 0O/14.5 /

RGN NGNS

397466
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7 L/
(VA %8, .
.- Noted E E D,
Biochemical Research laboratory " FEB (71958
0FF|CE cupv The Dow Chemical Company
. EVALDATION CF cmmmms L Pile: TR, 1-1-@ 6‘) o
RECEIVED BY S Chg.: 1219 i o—y
COATINGS TECHNICAL SERVICL, Date: 1-22-58 o
433 BUILDING By: J. E. Peterson 8
) . . . - . N
| _ _ an

Date J_29/<® Date l-Jg-S(

THIS REPORT IS TH). PROPERTY
OF

PROBIEM | THE DOW CHEMICAL COMPANY | =

Recently, has become 1ll1l, The Environmental Research
Laboratory was requested to determine chemical exposures received

by him, and to assess these data.

.- CONCIDS IONS

1. Exposures to airborne materilals during the formulation,
.mixing,. and calcndering of vinyl asbestos tile in 433 Building
- -~ -~wers-eveluated on 12-23-54 and.on 1-15-58.. .Results of these
PRI lw ‘Ereased-to: mmm received by
“4uring His-work with this material.
2. PFrom December 1953 to December 1954, woriced
with vinyl asbestos tile formulations, and in thes course
of that work was occasiocnally exposed to somewhat excessive
- soneentrations. of airborne .asbestos.

397467
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- Duaring this ‘period of  Sime . exposure O lasad.occurred,. but. his

. .normal figure. Exposures to cadmium during this periocd were

. to xirborne‘concentratioul"orfEED.T'm8~ﬁl3”:at:tnterm:ttentf‘.

Biochemical Research labaratory
T2.1-1-65 :
Page 2

blood lead level on 3-7-55 was only 0.024 mg./100 cc. blood, s

B6S0E001S

periods. No effect is expected as ' a result of these exposures.

From the first part of 1955 to late 1956 worked -
mostly with latex in concrete, and exposures to vinyl-asbestog

tile ingredients were reduced accordingly.

Prom the last part of 1956 until the present he has been
working with vinyl-asbestos tile formulations in a supervisory
.capacity. -During.this.work he was probably exposed a maximum
of 1-2 days per week to airborne. dust.concentrations of less
than 3 mppcf of 8 material analyzing 20-30% asbestos, less
‘than 5‘4102, and .about. 0.02% cadmium. No effect can be

expected ' from sach exposare.

¢ o ‘Tirricdlty 1is the result of chemical exposure,

'the c2usitive agent 1s unknown at present. . Further air analyses
are to be made during a time when chlorinated polyethylene
is8 used as the resin binder in the tile formulations.

397468
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Bilochemical Research laboratory
T2.1-1-65
Page 3

6650£001S

" 'PRESENTATION OF DATA

has been i1l with a lung difficulty, and overexposure

‘ ~to-chemicals 'encountered during the fcrmmlation, mixing, and
‘calendering of vinyl-asbestos tile formulations was saspected to

be the cause of his 1llness. The Environmental Research Laboratdry

was requested to determine and evaluate his exposures.

On 12-23-54 an environmental survey.of the .vinyl-asbestos tile <
formulating operation was made by S. R. Johann; the results dr
this work were reported on 5-5-55 (File Number, T2.1-1-32). This
survey found that air concentrations of "inerts" (asbestos plus
Ealcium.canbonate),.harium, and lead were too high for repeated

8-hour 'exposures., and even though exposures were not that prolonged,

- recommended. the installation .of .local exhaust ventilation. Cadmium

was determined in the air. samples, but in all cases the amount
present was below the 1imit of sensitivity of the analytical
tectmique employed, leading to air concentration’ rtgures or

" less than®" 0.56 g, /> and " less than" 0.45 mg. /.

As 1 result of this investigation.several changes were made.
First, the use of lead and barium compounds in the formulation
was sharply curtailed. Second, operational technigues were

. changed. so. that each .batch was completely formalzted befcpe

mixing in the Banbury or Baker-Periins machines, and mixing
397469
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Biochemical Research laboratory
T2.1-1-65
Page 4

Third, canopy "hoods were installed over the large 2-roll mill and
over the calender, but not over the small 2-roll mill usually used
~..for preliminary.caompounding .of .these .farmulations. . Finally, the

" - Building Products group‘recently'hovad 1nt0'n§v'qugrters where

a bench-type hood 1a‘always available to control dust from dry

mixing.

"

In connection with the environmental survey of December 1954,

]

bosocooLs

- samples were taken for blood-lead determinations for the men
involved on thils project. ) " blood lead concentration
was found to be 0,024 mg./100 cc. of blood, a normal figure,
indicating insignificant exposure to lead. The Other two men

‘involved also had normal blood lead values.

-On 1-15-58 a second environmental survey of the vinyl-asbestos
tile operations"l;sfqnde,'partly?tornssessithc value of. indicated
- changes “"in reducing exposares of 'personnel, and ‘partly to gain

; S more-Ans gt into: the ichemica l axpesures: that . may

have received recently.

-~

The ingredients used in vinyl-asbestos tile formulations have

~dhered quite well to the same basic recipe for over a year.

397470



Biochemical Research laboratory

T2.1-1-65
Page 5
The recipe is as follows:
Material Weilght Ratio
.Resin -
May be chlorinated polyethylene S i %

or resin 2716, the copolymer of
15% vinylidene chloride, 85%
vinyl chloride.

Dioctyl phthalate or tricresyl phosphate 2.25

Monoplex S-38 -

An epoxidized oil purchased from = . .. 2.25
Rohm and Haas.

"

Metasap 624 -

Contains cadmium laurate 1.5
Aluminium stearate 0.1
Paraffin wax 0.1

" Lesimit - Caicium oarbonate 339.8
No. 18 graining sard - ' 12.5

A very fine sand
Titanox RA50- Titanium dioxide 5.0.
‘Asbestos. shorta. type TM 19 0

With the-excaption cr'dioctyl.phthnlate and:nunoplez 8-38 _

which are l1iquids, . all of ‘these uatertais~xre4dry~pouders, and
normally are welghed into-a-stainless. steel.mixing.bowl.in the
open. This operation takes about 5 minutes. The mixing bowl

is then placed under a mixer within a hood, mixed for a few

7 minutes, and then the two .liquids are added. After.further mixing,

Same . .

the batch (which 1s still a .dry powder) is.pouresd into a paper
bag held within the hood, 397471

1090€0015



"'When .1t ' 1s done, \weighing and dblending of ‘the ingredients takes

- ALter. mmnm aixed -an.the 2-roll mill the. plastic mass

Biochemical Research Laboratory
T2.1-1-65
Page 6

place at a maximum frequency of about 3-half-days per week; an

2090€00 15

average frequency 1s difficult to establish because two or three

“.Weeks may. .pass with no activity in this area:at all.

normally would be involved in about 10% of this work which ‘is

usually done by a lab technician.

Dry powder from the paper bag is poured directly into the Baker-
Perkins or Banbury mixer -~ usually thevBanbury:“‘Here-theannteriai,
is forced into a-heated mixing chamber with an air-powered ram

and 1is mixed for about two minutes. The resulting mass is semi-

plastic, and is removed (sometimes with difficulty) from the mixer

~and carried to the differential speed heated (200-300°F.) 2-roll
‘mill. ' On'this mill 1t -is further blended and occasionally marbilizing

chips are added. Such ‘blending may take from 2 or 3 minutes to
a half-hour depending upon the difficulties encountered.

S

18 -carried *to the ‘calender {(basically-a. ‘ooler heated. 2-roll mill)
a.few feet away., - Here the material 1is squeezed to a pre-determined
thickness by a pass- throagh the rolls; ' the surface of ‘the resulting
strip 1s improved by a second pass through this machine. The strip
of tile material 1s then cut into pieces of the correct size for
testing with a shear, From Banbury mixer to finished .pieces of

tile may take from 15 minutes to an hour or so Tor a single hs+-~-
397472
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The ‘max imm - frequency of Ctiris -Job i about the same as for
weighing and blending, 3 half-days per week, and again, an average
frequency. 18 almoat . impoasible to.eatablish. For.reasons of
safety, two men.always work .together in these: operations;

has been associated with about 80% of this work
since the latter part of 1956.

On 1-15-58 several air analyses were made during vinyl-asbestos ¢
i

tile manufacture. Air sampling equipment used was the Pausch '

£090£001S

and Lomb duat counting microscope and the electrostatic precipitator.

Results of these air analyses are presented in Table I. Samples
1-11 were taken with the B and L dust counting microascope and

the concentrations are expressed in terms of millions of particles
per ctubic foot of air. (mppcf). .Samples 12-14 were taken with
the electrostatic preoipitator, and normally concentrations

would be expressed.-as milligrams-of air contaminant per cubic
'-ueter'*of"ti:"r(ng:‘ﬁj')',*but"-tM'uwm were unfortunately of

, .7500 .short Auratlm.to obtaln. waighadle. quant ities .of . dust.
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Sample

__No.

10
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“Table I

Description

-An air sample taken directly over
a paper bag of dry materials shaken

to produce dust. This sample was
mainly to establish the size range
of the airborne particles,

Breathing zone sample as a paper
bag of formulation was dumped into
the Banbury mixer.

Sample of fume from the hot semi-
plastic mass as it was withdrawn
from the mixer, not a breathing
zone sample.

Breathing zone of a man removing
the semli-plastic mass from the
Banbury mixer with steel picks.

. Breathing .zone while ‘working the

material on‘the 2-roll mill.

‘Breathing zone while working the

material on the 2-roll mill.

uhBreathihg,znne of .man as he put

“the material tirough the ‘calender.

~zone white cutting the

Preathing

~£ile to ‘B8ize on the shear.

" Room air in the office.
“Breathing 'Zone of '1ad tecmician

as he added dry asbestos fiber to
the mixing container on a scale
in the laboratory.

h030€001S

Dust Concentration,
mppcef

.'Host‘particles

T gn in diameter,
average about
2-3 1

3.2

"

0.7

1.0

009

0.2

0.7

"0.5

0.2

Ll
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Sample
No.

11

12

13

14

Blochemical Research laboratory

sample in the breathing
zZzone while formulation
being mixed in the Banbury.

Breathing zone while work-
ing the formulation cn the
2-roll mill.

Sample taken in bench hood

- over the container where the

' dry mixture was being stirred.
. This . .sample was.taken only to
‘determine the relative propor-

tions of the dust conatituents

~in air.

C090£0015S

T.1-1-65
Page 9
Description ‘Dust Concentration,
__ MPPCF
Immediately outside of the bench 0.5
hood where the dry.batch. of material
was being mixed,
Length of Dust anc.
Time of mg./m.
Sample
Electrostatic precipitator 2 min. Too little Eo weigr

Too little to
measure,

CaC0, - Main Constituent
Asbegtos - 20-30%
8102 (5%

o 0.02%

LThe. resin.usad:far the tile.formmlation.invaleed. in.the wark

described “4n Table I ‘was resin 2716, consisting of the .polymer
made from 15% vinylidene .chloride, '85% vinyl chloride. Analysis

of Sample 14 was Dby x-ray dirfraction and emission spectrograph;

the organic materials ar

not "seen" by this method.

397475
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‘The dust' concentrations shown in Table I'may be compared with the

appropriate Industrial Hygiene Standards, listed in Table II.

Industrial Hygiene.Standards are. concentrations which may be

inhaled as much a3 8 hours per ‘day..5 days per week.indefinitely -

without 111 effect. |
Table II

Industrial Hygiene Standards

Material . _ ., . Standard S
Asbestos 5.0 mppef |
Silica (quartz) 5.0 mppef

Cadmium 0.10 mg./h3

Calcium Carbonate 15.0 mg./m3

Resin 2716 probabl§ 15.0 mg./h3

An examination of Tables I and II readily shows ‘that-at no

time were the standards for asbestos or silica exceeded. Since
the dust .counting. microacope determines the number, not .the weignt
-~o$-pnfttclcssinatha«air.some-aasumptions.musthbe'made before the
cadmium-exposure can-be evalauated: (1) ‘assume that the dust
encountered near -the Banbury mixer, 2-rall mill .and ctallender

had the same parti¢le-size distribution as the dust of the dry
mixture (confirmed by dark-field microscopic examination);

(2) assume the dust particles were spherical with an average
"diameter of 2.5 M4; (3) ~assume the density of the particles

was approximately 2.0 g./cc.
397476
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Using these assumptions, the weight concentration of dust éorresponding
to the highest ctserved particle concentration (3.2 mppef) would be
1.85‘mg./m.3. ‘Then, assuming that the particles were 0,02% cadmium,
the alr concentration of cadmiuﬁ was about 0.0C04 mg./h.3,'well

below the 0.10 ms./m3 Standard, especlally considering that all

cf the assumptions made were conservative.

Thermal decomposition products of the resin and.plasticizers:useé'
could conceivably be the cause of trouble except that a greaé
amount of experience at Dow and at other companies with these
materials has shown that no adverse effects are to be expected
even under. much worse conditions than have been prevalent in

433 Bullding.

Remaining as 8 possibility is the dust and/or thermal decomposition
products from chlorinated polyethylene, a new material. A survey
will be. made. when this material is again used in vinyl-asbestos
tile fcrmulsttnaa:inantuer to determine what materials are inhaled,
and in what concentrations. #Alsc, this dust, along with the dust
of other materials, -is-soon .to de. investigated. by the Toxicology
laboratory to determine the degree of irritation caused by sub-
dermal injJections. This investigaticn should help to decide
wnether: or not lung inJjury .could.have been .caunsed

by the resins used in vinyl-asbestos tile formulations.

397477
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'The bench hood used 'im the lxboratory for dry mixing was evaluated
by measuring air velocities at the face of the hood with an Anemotherm
Air Meter. The attached "Hood Survey Data Sheet" i3 self explanatory
regarding £indings and recommendations. ‘ -

8090€001S

.'V-F

397478
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-7 UNTIT INDEX

2190£0015

Possible chemical exposures received by of Coatings
"' Tectmical ‘Service -while working with vinyl-asbestos tile formulations
are evaluated;as possible causes of his lung 1nJury;' No evidence
leading to the determination of a causitive agent was found, but
plans were made for another survey to be performed when chlorinated
polyethylene is used as the resin in a tile formulation, and dust

of this material will also be investigated further. by the Toxicolegy

Laboratory.

DISTRIBUTION

R. .B. Drubel, Coatings Technical Service, 433 Building

N. R. Peterson, Coatings Technical Service, 433 Building
.H. H. Gay, M.D., Medical Department, 607 Building

W. L. Tisdale, Safety Department, 401 Building

'G.'E. Bolstead,  Compensatior:Department, 256 Building

‘W. Snodgrass, ‘Maint. ‘Service Admin., 49 Building (7/9/71)
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INDUSTRIAL HYGIENE SAMPLE RECORD
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INDUSTRIAL HYGIENE SAMPLE RECORD
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CALCULATIONS RECORD
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T TAA < "“TMR DOW CHEMICAL COMPRNY “worw _10I978
PPLICTROICOPY LABORATORY

te_J. R. Patearson - Biochem. Resa, s, __H. ¥, Rinn

Sebiect lysis of Dust Sample 60-2, X- -
. B0d” §DeCtTORCODY,

Chargo Ma___1219-26 Spond %

Dete Rec'd 1-16-58 Oetre

".'X<Ray Diffraction Analysis:

X7z
.CaCB®y -~ .chief constituent -
Asbestos (serpentine variety) -- 20-30% g
Quartz - Trace (<5%) (ot
There also appears to be a clay type g
material present, . ;
- Emission Spectroscopy and X-Ray Fluorescence Analysis: -
.1.21‘“ -
HWR: vex
2 -
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Industrial Hygiene Chemical Exposure Data Entry.log
Field Survey TWA Exposure And Excursion Exposure Data

Report no. A=~ -3;-7Zb7o
Building no. éf 52 ‘ ' Index no.

Date ﬁ/57

- "Units 'of Data ;X( - “‘Respirator ¥orn?
Master no. _
L .. Chemical Name
Job Classification Job No.  DR# ;l;%7‘7/;3 DR#
TWA/Exc. TWA/Exc.
Qe notics 336755 _O /3.2
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