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Mr. S. C. Giambruno Oere 23 October 1963

Industrial Relations Ociglaatie Oest. Medical Department - Plant 512
Aaswering ietter dote

Mr. L. N. Dickinson Mr, J. W, Perry svijou Insulation Block Dust Survey

Mr. N. S. Eastman Mr. P. E. Henry Construction Insulatien Shop

Mr. R. A, Hube:' Mr, R, A. Neal Plant 511

Mr. B. F. King Mr. D. R. Matheny~&=&&

Dr. E. M. Best Mr. N. H. Ketcham

Dr. C. U, Dernehl  Mr. L. B, Weddell - Safety Dept.

Enclosed is a very excellent and very complete Industrial Hygiene
report on the potential hazardousness of "Thermobestos", "Kaylc" and "Carey-Temp"
insulation blocks which have been processed in the Construction Department's
Insulatiocn Shop. The report points out definitely that "Thermobestos" and
"Carey-Temp" insulation blocks cannot be fabricated safely with existing equipment,
but that "Kaylo" insulation blocks can be fabricated safely. Mr. Peele'’s
reccmmendations are quite definite and I am sure that you will wish to camply with
them. I believe this particular project shouid be considered eompleted.

If there are any comments, suggestions or criticism, please direct
these to me. :

.Ve:y truly yours,

Sexton, M.D.
Medical Director

RJS:hl
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] _ INDUSTRIAL KYGIENE SURVEY CoA
C o ' Construction Insulation Shop - Building 511-2018
Report 63-IH-3-G-1

rearmere ™ of "m0 5 , 2 Lo
‘ ..'r.:.r‘.' Y N = .__:,7‘ R .

- &

SUMMARY: The Censtruction Insulation Shop (Building 2018), Plant 512 location, rcutinely
fabricatgs.large quantities of insulation block with ventilated band saws. This
more efficient procedure of fabrication has replaced an older, time honored,
practice of using simple handsaws to do the job. However, it has, at the same
‘time, created a health hazard resulting from exposure to excessive concentrations
of atmospheric dust,

The hazard to health has been evaluated and reported previously*
with the result that one material, "Thermobestos" was clearly identified with the
hazard (exceeded TLV) and another material, "Kaylo", was safe to fabricate
(within TLV). The present report (the third dh~this“Subject) was initiated in an
attempt to supply answers to three basic questions: (1) was there any error
in the original evaluation of "Kaylo", (2) can supplementary exhaust ventilation

) reduce the "Thermobestos" hazard to within safe acceptable limits, and (3) is
a hazard to health produced in the fabrication of a third material, i.e., "Carey-

Temp". -

The information uncovered in the present evaluation reveals the
following facts:

1. "Kaylo" insulation blocks can be safely fabricated with the
existing equipment.

( 2. "Thermcbestos" insulation blocks cannot be safely fabricated at
the present time with existing equirrment, but could be
! safely fabricated if the exhaust ventilation is improved.

. 3. The TLV (Threshold Limit Value) for "Carey-Temp" is identical
with that established for both "Kaylo" and "Trermobestos",

.

i.e., 20 mppef (million particles per cubic foot) of air.

4. "Carey-Temp" also cannot be safely fabricated with the existing
equipment, but could te if improvements are made in the

ventilation system.

S. The original "downdraft" exhaust ventilation rates, on either
band saw, do not meet the recommended capture velocity rate
of 4,000 fpm (feet per minute). .

6. The supplementary "overhead" exhaust ventilation on both band

3aws, is an improvement and the rates do meet the recommended
capture velocity rate of 4,000 fpm,

2 I.H. Reports €2-IH-1-G-1"and 62-IH-2-G-1

C “ | 40246

-
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( INTRODUCTION: A report,- submitted in March 1962, stated that an inhalation hazard to

.ealth was produced in the Construction Insulation Shop whenever "Thermobestos"
insulation blocks were fabricated. In July 1862, a second survey was conducted
in order to evaluate three new "Trermobestos” marerials which hag baen cuppliad
by the manufacturer for evaluatisn, This Survey revealed that, although the
-inhalation-hazard .to- health had been substantially reduced from that encountered
during the first survey, the atrospheric dust concentrations being emitted during
fabrication of these new products, were still in excess of the Threshold Limit
Values as designated in the first report. Therefore, all recommendations should
-remain- exactly as stated-in the initial report of March 1962,

The manufacturer and Union Carbide's Purchasing Departrent expresscd
4 great deal of concern about the findings revealed in this initrial report when
1t was uncovered that the manufacturer's Research Department also had evaluated
these'nater.-ials and was not able to procduce results comparable with those
contained in the report of March 1962, That is to say, the atrospheric dust
concentrations reported by the marufacturer, when processing "Trermobestos"
insulation-blocks,-wer'e-substantially higher tham those vevealed in Report’
62-IH-1-G-1. This revelaticn disclosed the need for a more extensive evaluation
of this problem so as to resolve all differences of opinion relative to the
atmospheric dust exposures in this envircnment. ‘ -

This decision in favor of further evaluation, premoted the
production of a much more extensive study than was originally planned, a study
which eventually encompassed three separate intervals of cust sampling, analysis,
and evalution before all of the unanswered health rroblems could be resolved.,

( DISCUSSION: These three investigations were actually initiated for the general purpeses

of both clarification and identification - purposely for clarifizaticn of the
actual hazard to health (if any) comnected with tre faSrication of three different
insulation materials and identificatisn of acceptadle measures fer use in reducing
all exposures to within safe acceptable limits. However, each investization
occurred for clearly identifiable reasons as explained below:

The investigation of 24 Jan 63 was concucred because:

1. The Johns Manville Cempany submizted a rTeport, ccmpiled by their
Research Department, which contained data that cenflicted with
that submitted by this department in Repert 62-IH-1-G-1.

2. This department desired to clarify the reasons for the
discrepancy betg:een the two reports and to identify_ positively,
the actual conditions as they exist in the working environment,

The investigation of 25 and 26 Feb 63 was conducted because:

1. In the preceding investigation, the two insulation miterials
in question, i.e., "Thermobestos" and "Xaylo" were evaluated
inadvertently during the same afternoon, a procedure which
was not in keeping with an attempt to sgirwlate the conditions
of the original report. In the original report, each material
was evaluated on separate cccasions SC as to preclude the
possibility that any one sample might centain dust produced

by both operations.
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2. The "Kaylo" insulation material had to be re-evaluated.

3. The C.lonstf.ﬁction Insulation Shoprequested that 4 new insulation
S . mdterial,-i.e., "Carey-Temp", be evaluated. '

The investigation of 6 Mar 1963 was conducted because

1. The Construction Insulation Shop recently had installed
Supplementary exhaust ventilation on both bard saws and
desired to Jnow if this additional control method would reduce
?}e."mermbestos“ dust concentrations to within safe acceptable
imits,

) ) A comparison of the reasons listed above discloses that each was
d:.fferent_m content and concerned actually with different investigations but
all were interrelated in part, l.e., each was concerned with the same environrent,

- tha.same location.and the same specific methods of fabricatien. Consequently, the

sampling procedures, utilized in each instance, basically were identical and in
accordance with the following .condensed explanation:

First: Two methods of fabrication, i.e., cutting and edging, -
and cutting a radius, were evaluated at each band saw "
since this is standard practice follcwed in the fabrication
of any insulation material.

Second: _The envircnmental conditicns of both pz*eceding reports,

l.e.y 62-IH~1-G-1 and 62-IH-2~G-1, were cduplicate& in that
all outside doors to the buildirg were closed.

Third: Each dust sample was collected in tre cperater's treathing
-Zone as he worked in tre fabricaticn precess.

Fourth: The complete fabricaticn of "Carey-Temp" insulation blocks
was evaluated in two ways: Firsz, with a1 available
ventilation in operaticn and secsnd,wizh cnly the-original
downdraft ventilaticn in cperaticn.

Specialized sampling procedures were utilized alss cduring portions
of the latter two investigations, in an endeavor to evaluate the sutplementary
exhaust ventilation system which had been installed as reccimendecd, These were
as follows:

First: The complete fabrication of "Thermobestos" insulation blocks
was evaluated in two ways: First, with all available .
ventilation in operation and second,with orly the original
downdraft ventilation in operatica.

Second: The complete fabrication of "Carey-Temp" insulaticn blocks
was evaluated while utilizing all available exhaust
ventilation.

Published by AsbestosClaims.Law
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It is necessary to explain that "Kaylo" insulation blocks were not
( included as a part of this evaluation since the initial investigation, (performed
without supplementary exhaust ventilation) diselosed enly ona exposure exceeding
the TLV of 20 mppef of air ang, trarefcre, it could be assumed that any ventilatior
that might be added should be more than adequate in controlling the hazard.

EVALUATIONS:
A. Atmospheric dust exposures:

1. The c;oncgntnatioﬁs of inhalable dust, present in the breathing zone when
fabmcétmg_any one of the three types of insulation rmaterials, were
determined in accordance with the following procedure: :

2. Three locations and nine different conditions of exposure, as
described on Page 9, were selected for evaluation.

b. Atmospheric dust samples were collected through the use of the
- impingement* principle of air sampling., The midget impinger
apparatus (described on Page 5) served as the instrument of use.
¢. The concentration of dust collected in each sample was established
through the use of standard light field microscopic counting
techniques as described on Page S,

2. 'The size of the particles of inhaled dust was determined, fcr both "Kaylo"
and "Thermobestos”, in the initial survey of 1962 in aczorcance with the
( procedure described on Page 5, Consequently, ro effort was expenced to
repeat the determination for any of the insulaticn materials since the
sawing techniques as well as equipment, i.e., saw blades with three teeth
to the inch operating at 2200 linear feet per minute, were icentical on
both occasions and, therefore, the size of the marticles should not be-
expected to deviate to any great degree frem the prior recsrded values.

3. The composition of the dust, i.e., percentage crystalline free silica op
percentage asbestos was determined for both "Xavlo" and "Thermobestos"
in the initial survey of 1962. nsequently, ro effort was expended to
repeat this determiration since the materials used on both occasions, were
reported as being identical in compositien. However, since the compositior
of "Carey-Temp" was not established at any earlier cate it was deemed
imperative that it be determined and reported at this time. ' This was
‘accamplished as described on Page S.

B. Local exhaust ventilation controls:
1. The velocity of the air being exhausted through the ventilation hocd
openings on both band saws (#1 and #2) was measured through the use of a
Model 60 Anemotherm air meter.
2. Four variable conditions of interest were evaluated:

a. The velceity of air through the downdraft hood on both saws with all
other hoods on the system closed off.

( * This means %o strike against, as (in this applicaticn) the striking or dashing of atrospheri
~— dust particles against the bottom of a small impinger flask containing a specific volume

of dust-free water as a collecting medium,

AU24gpn
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b. The velocity of air through the downdraft hood on both saws with
( all other hoods on the system cpen. .

¢. The velocity of air through the wupplementary overhead hood on both
saws with all other hoods on the system closed off. '

d. The velocity of air through thre supplementary overhead hood on both
saws with all other hoods on the system open.

PROCEDURES: Both sampling and analytical methods were as follows:
SAMPLING:

1. All samples used in determining the actual concentrations in air were
collected with a midget impinger apparatus, sampling 0.1 cubic feet of
air per minute through impinger flasks containing 15 milliliters c:
double distilled dust-free water.

2. All samples used in obtaining particle size distribution data were
collected on millipore filters connected to a small battery-operated

purmp. e
ANALYTICAL:

1. Each cust sample was evaluated through the use of a counting rrocedure
referred to as the light field microscopic counting technique.®

2. The particle sizing techniques were derived from TWO Separate sources.
( First, the sample was prepared for sizing in acccrdance with a permanent
mounting method.+ Second, the actual sizing was acccmplished in
accordance with the reccmmended technique depicting the use of a filar
micremeter and a standard microscope while using both the 43X (nigh and
dry) and the 97X (oil immersicn) objectives,.+

3. The evaluation and free silica dererminaticn of "Carey-Temd" raterial
was accemplished through the use of two metheds. F irst, through
irformation supplied by M». E. D. Ermenc, Cirector cf RPesearch of the
Philip Carey Manufacturing Company and secend, thrcugh contracted
analysis perfcrmed by Mr, Thermas M, Durkan, Chief Chemist for the Trudeau
Foundation, Inc., Saranak Lake, N. Y.

RESULTS: See Pages 8, 9, 10 and 11.

* Drinker and Hatch: "Industrial Dust", 2nd Editicn, pp. 152-152, MoGraw-Hill Book Company,
Inc. , llew York, 1954. .

+ Pautus, H, J., Talvitie, N. A., Fraser, D. A., and Keenan, R. G.: "Use of Membrane Filters
in Air Sampling", A.I.H.A. Quarterly, Vol. 18, p. 269, Sepretter, 1957,

1 Drinker and Hatch: "IRcustrial Dust", 2nd Edition, pp. 166-179, McGraw-Hill 2ook Company,
Inc., New York, 1954.
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o PLAINTIFF’S
- ] EXHIBIT

UC-1421

( CONCLUSIONS:
Relative to dust exposures from Graph #1 & Tables on Pages 8 & 9:

1. "Trermobestos" insulation blocks Should not be fafricated when using caly
the original downdraft exhaust ventilation,

2. "Kaylo" insulation blocks could be fabricated safely when using only the
original downdraft exhaust ventilation if existing leaks, observed on the
#l band saw, are corrected.

3. "Kaylo"_insulation blocks definitely may be safely fabricated when using
the entire exhaust ventilation facilities now available, :.e., hoods
above the blocks as well as below,

From Graph #2 € Tables on Pagés 86 9:

1. lMethods of handling "Thermobestos" blocks (preparatory o sawing) and
scraps (after sawing) contribute greatly to specific indivicual exposures
as demonstrated by the following facts:

@. The fabrication process, which always begins at thre #2 and saw with
the simple cutting of each 18" x 35" X 4" blecck into tiree smaller
bloc)_<s about 18" x 12" x 4", is normally the least custy of all the
fabrication cperations as revealed by the samples taxen cn 24 Jan 195:

b. chever,.on 6 Mar 1963, this operaricn was revealed as Seing cne of

( tha dustiest, regardless of the ventilaticn being usecz.

¢. There was only one rajor variable tetween <he samples Taxen ¢n the
Two dates, i.e., the method of handling the blecks sresaratery o
sawing. Consiceration of the precedure used cn These cates reveals:
(1) that on 2% Jan 1963, the blocks were rolled us

faving leen removed frem their shizping cartons emz sTaci
"eolly" for easy indivicual remcval and (2) ¢a 5 M=- 3133
were not removed frem their shipping carzsns unmTil Yo
worker, A large amount of dust is Frocuced when Slzcks zre remsved
individually from the cartons as a result of the naroral atrasion
procuced when one block is pulled over =ne sus<zss of <he otlrer,
Consequently, the dust cencentratisas cn this cate =+ =hig location
were greater than normal.

2. The supplementary overhead ventilation (added since <
Freceding two reports) does successfully reduce tha Qus~ exposures.
However, it does rot reduce "Thermcbestos" cus— 8X>esires o within safe
accertable limits wnen cutting radii.

From Graph #3 € Table on Page 9:

1. "Carey-Temp" dust concentrations for each exposure was sulstantially
greater than the comparable "Thermobestos" dust concentraticns and in
excess of even the most lenient TLV established for human exposures, i.e.,
50 mppef of air, ' )

Published by AsbestosClaims.Law
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The existing exhaust ventilatiocn system as installed on Soth Sard saws
cn;; 'J'.ncapable of reducing the dust hazard, associated with <he fabrication
Carey-Temp", to within safe acceptrable limits, i.e,, 20 mppef of air,

Relative to the exhaust ventilation system:

1.

2,

3.

RECOMMENDATIONS ¢
1.

REP:n1
23 October 1953
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The duct velocity in the downdraft ventilati
{ ilation system ran 3
1s far below the recommended value of 4000 frm. 4 on borh bard saw

The duct velocity in the overhead ventilari . 1
tion system on both band
equal to or more than the recommended value of ZOOO e, e

The velocity in the downdraft ventilatisn s
1 f 2on systems for beth band saws
could be increased by patching all noles, leaks, etc., now in existence.

Do not fabricate 18" x 36" x 4" "Carey-Tero' " . .
: -remp' or Y"Thermob "og -3
materials unless: y=-iermp rmotestos” insulation

a. The atmospheric dgst_: Froblem can be reduced to belew 20 mppef af air
through the use of improved ventilatisn technigues or repairs to the
existing system, or

b. The manufacturers of the two makes of insulatizcn materials are able

To produce a product which will not release, upon ZJatrizaticn with a
barnd saw, dust concentrations in"excess of 20 mppes of air.

Submitred Ly: (Z&éu@; 7@.@,7_,

Ne e 224
-ndustrizl Hygleniss
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Evaluation of Atmospheric Dust Conditions at the Construct

INDUSTRIAL HYGIENE SURVEY

) Table #1
Atmospheric Dust Concentraticn Data
Collected When Using Only Partial

Ventilation, i.e., Only Below the Blocks

Cutting & Edging Insulation Blocks

8,

iea Insulation Shop

Type of i
C L Cencentraticr
Date Material Description of locatien in mppef
25 Feb 63 Kaylo #1, i.e., South Side of 42 Band 2
24 Jan €3 Thermobestos #l: o " " tf;.e #3 " Sﬁw lg.gg
[ Mar 63 " #1' " " " "w o ou " " L[] 51.50
25 Feb 63 Kaylo #2, i.e., South Side of the §
. . o h l * .
2% Jan 63 Thermobestos | 42, M M we on e e S5 2638
6 mr 63 ” #2’ 1" " " 1" " 7" " 1 “2.70
( Cutting a Radius on Insulaticn Slccks
Type of srhcentratisn
Late Material Descrizticn of location C...:_;;e;;:a;....
Yar 62 Kaylo 43, i.e., Scuth Side cf the ¥2 Zand Sa
25 ::eb 63 " #3: 1] ! 1 lle cll l'- 3 """ .-;w 13.33.2
yar 62 mustos #3’ 1" ° n " " " " ” " lol.uo
2u Ja:‘ 63 1" #3’ 11] " " " " n 1" " 69.
s yar‘ 63 1" #3’ " " ” 11 " 111 n " ss.gg
Yar 62 Kaylo #4, i.e., South Sice of the $1 Zard Sa
25 Feb 83 " #L‘: " ’ " " " "e "’ 111 Ue-;"d ":d g.os
yar 62 The.IWbeStOS #u’ ” " 1" " " 14 " 1" 2 .35
zu Ja.n 63 " e“’ " " " " " 1 ”" " 83.30
s I;ar 63 (1] #u’ " " " " 1" 1" "n 1" sg'gg
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Table #2
Atmospheric Dust Concentration Data
Collected When Using All Available
Ventilation, i.e., Both Above & Below the Blocks

Cutting € Edging Insulation Blocks

Type of Concentration
Date Material Deseription of location in mppef
6 Mar 63 Thermobestos #la, i.e., South Side of the #2 3and Saw 30,20
26 Feb 63 Carey-Temp ¥la, " o e e w 51.70
6 Mar 63 Thermobestos #2a, i.e., outh Side of the #1 3and Saw 17.59
26 Feb 63 Carey-Temp #2a, roownowonon £8.20
Cutting a Radius on Insulaticn Blccks
Type of Concentration
( Date Material Description of ceatien in mppef
6 Mar 63 Thermobestos #3a, i.e., South Side ¢ the #2 Zand Saw 22.42
6 Mar 63 Thermobestos fua, i.e., Soun Side cf the §1 Zand Saw 51.70
26 Feb 63 Carey-Temp #ua, " L 85.40
26 Feb 63 Carey-Temp #%a, i.e., North Sida ¢f the i) 2and Saw 100.90
Index for Graphs #1, #2 & #3
#l = South Sz.de ¥2 Ba.nd Saw - Cutting 3locks - Ventilatica Caly Belcw
#2 = #l ” - mgmg 11 - " " L1}
#3 = " " §2 " _(yrring a Radius - " nooow
#u = " ” #l ” 1" - " “" " - " 1" "
#laz= " " #2 " " o Cutting Blocks - " Both Abcve 8 Below
#za = ” 1"t #l " 1" - Edgl.."lg " - " " " "
#3a = 11" " #2 1" [ - mnmg a hdius - " 7" " " [1]
#ua = [1} " #l ” " - o 11} " - [ " " ”n n
#Sa = North Side #1 Band Saw - Cutting a Radius - Ventilaticn Both Above § Below
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Determination of perect 2L #3
ermination of Percentage Crystalline Free Sili
( Present in "Thermobestos”, "Kaylo" & "Carey-'r::.npsa
as Quartz by the "Talvitie" Method
_"Thegunbes:os"
(As Contained in Report 62-IH-1-G-1)
Trial # W1 in Grams W2 in Grams W3 in Grams % Free S302
1l 0.5002 0.0350 0.03059 6.42
2 0.5000 0.0347 0.0068 5.58
3 0.5002 0.0396 0.0082 6.28
o .__._ Average Percentage Crystalline Free 5107 = 6.u -
"}(ayloll
(As Contained in Report §2-IE-1-G-1)
Trial # W] in Grams Wy in Grams W3 in Grams 3 free S10,
1 0.5000 0.0807 0,3433 ' 7.%8
2 0.5000 0.0730 0.2334 7.32
3 0.5000 0.0553 2132 | 7.8
! .
Average Percentage Crystailine Free S:272 = 7.5

"Carey-Tem"
(As Reported by M. Thczas M. Durkan)
4 Octcber 1563

Components Soluble in Hel
Other Components Soluble in Phospronia fnid

e
P epiey

w

w O
.
< W
[T A7 ]

g

w
w
.

[+ 1]
o

Percentage Crystalline free 3107 as Quart: 00.4%

AU2474
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. . Table %4
( Ventilation Rates on Two Band Saws
Hood Being ilgei
Ventilaticn Rate
Date Band Saw | Checked Description of Conditizn in fzm '
25 Feb 63 #2 Downdraft | Only Downdraft System in Cperaticn 1sco
6 Mar 63 #2 " " " " n oo 1450
25 Feb 63 #2 " Downdraft & Overhead System in Operatien 1200
zg Mar 63 #2 " " n " w o Fow 1200
Feb 63 #2 " Every Hood in th
6 Mar 63 82 " ﬁw - lﬂt:o‘e Sys*'t'e'n Cpﬁn ggg
25 5:113 g; :g Overhead Downdraft & Cverhead System in Cperation 6500
. . - .- " " " " " ~
. 8Ca
25 Feb 63 #2 " Everv Hood im th - N :
6 Mar 63 | #2 " BTy Fogd i the System Coen 4009 ~
25 Feb 63 ¥l Downdraft Only Dc 5 tam in Coerat: 1C
5 MVar 63 N ; "y mr':'lra.rt Sys;a:n 1.:1 Coer i.t.sn ?ggg
25 Feb 63 ¥l " Downdr 3 n SysTem in Oserarsd 7
( 5 Man &3 i N d aft ¢ Ove.r:'.ead Syszen = Cperation :.?gg
25 Feb 63 #1 " E : i ek -~ bt
| § Map &3 0 . vsr'y ho:'::d 1.3 the Sysze.. ‘zen 1120
25 Feb 63 #1 Cverhead Downdrass § Qverreasd Sug=sm “m Crawze:-n czan
6 r.hr 63 #l “ .n:;r-. ; o e.;'.-—..-. -JS'.'_.. _.". Lr-—:--v.n ;:;:
25 Feb 63 | #1 " Every Heod in the System Coe 205
6 Mar 63 #1 " ""'y n 1-: :'.B ..ys'.' & C:‘;n “ZCUA
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INTERNAL CORRESPFPONDENGCSE

UNION CARBIDE CHEMICALS COMPANY INSTITUTE PLANT 1. 0. J0K 2831, CHANLESTON, WEST visginue

Te flend Mr, S. C. Giambruno Date 23 October 1963

Compony .

leestiee  Industrial Relations Originefing Dopt Modical Department - Plant 512

Angwering letter dote

Cwrse Mr. L. N. Dickinson Mr, J. W, Perry svipe Insulation BRlock Dust Survey
Mr. N. S. Eastman Mr. P, E. Henry Construction Insulation Shop
Mr. R. A. Huber Mr. R, A. Neal Plant 511
Mr, B. F. King Mr. D, R. Mathenya&-€
Dr. E. M. Best Mr. N. H. Ketcham

D«po C. Uo mem N!‘. Lo B. Weddell - Safety kpto

B'xcloséd is a very excellent and very complete Industrial Hygiene
report on the potential’ hazardousness of "Thermobestos", "Kaylo" and "Carey-Temp"

Insulation Shop. The report points out definitely that "Thermobestos" and
"Carey-Temp" insulation blocks cannot be fabricated safely with existing equipment,
but that "Kaylo" insulation blocks can be fabricated safely. Mr, Peele's :
recommendations are quite definite and I am sure that you will wish to comply with
them. I believe this particular project should be considered eompleted.

If there are any comments, suggestions or criticism, please direct
thése to me.

Very truly yours,

Sexton, M.,D.
Medical Director

RJS:h1

Enclosures

AO4g62
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INDUSTRIAL HYGIENE SURVEY
Construction Insulation Shop - Building 511-2018
Report 53-IH-3-G-1

SUMMARY: The Construction Insulation Shop (Building 2018), Plant 512 location, routinely

T fabricates large quantities of insulation block with ventilated band saws. This
more efficient procedure of fabrication has replaced an older, time honored,
practice of using simple handsaws to do the job. However, it has, at the same
time, created a health hazard resulting from exposure to excessive concentrations
of atmospheric dust.

The hazard to health has been evaluated and reported previously*
with the result that one material, "Thermobestos" was clearly identified with the
hazard (exceeded TLV) and another material, "Kaylo", was safe to fabricate
(within TLV). The present report (the third on this subject) was initiated in an
attempt to supply answers to three basic questions: (1) was there any error
in the original evaluation of "Kaylo", (2) can supplementary exhaust ventilation
reduce the "Thermobestos" hazard to within safe acceptable limits, and (3) is
a hazard to health produced in the fabrication of a third material, i.e., "Carey-

Temp",

The information uncovered in the present evaluation reveals the
following facts: .

1. "Kaylo" insulation blocks can be safely fabricated with the
existing equipment,

2. "Thermobestos” insulation blocks cannot be safely fabricated at
the present time with existing equipment, but could be
safely fabricated if the exhaust ventilation is improved.

3. The TLV (Threshold Limit Value) for "Carey-Temp" is identical
with that established for both "Kaylo® and "Thermobestos",
i.e., 20 mppcf (million particles per cubic foot) of air,

4. "Carey-Temp" also cannct be safely fabricated with the existing
equipment, but could be if improvements are made in the
ventilation system.

5. The original "downdraft" exhaust ventilation rates, on either
band saw, do not meet the recommended capture velocity rate
of 4,000 fpm {feet per minute), _

6. The supplementary "overhead" exhaust ventilation on both band
saws, is an improvement and the rates do meet the recommended
capture velocity rate of 4,000 fpm.

I.H. Reports 62-IH-1-G-1"and 62-IH-2-G-1

AO4863
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2.

INTRODUCTION: A report, submitted in March 1962, stated that an inhalation hazard to
alth was produced in the Construction Insulation Shop whenever "Thermobestos"

insulation blocks were fabricated. In July 1962, a second survey was conducted
in order to evaluate three new "Thermobestos" materials which had been supplied
by the manufacturer for evaluation. This survey revealed that, although the
inhalation hazard to health had been substantially reduced from that encountered
during the first survey, the atmospheric dust concentrations being emitted during
fabrication of these new products, were still in excess of the Threshold Limit
Values as designated in the first report. Therefare, all recommendations should
remain exactly as stated in the initial report of March 1962.

The manufacturer and Union Carbide's Purchasing Department expressed

a great deal of concern about the findings revealed in this initial report when

° it was uncovered that the manufacturer's Research Department also had evaluated
these materials and was not able to produce results comparable with those
contained in the report of March 1962. That is to say, the atmospheric dust
concentrations reported by the marufacturer, when processing "Thermobestos"
insulation blocks, were substantially higher than those revealed in Report
62-IH-1-G-1. This revelation disclosed the need for a more extensive evaluation
of this problem so as to resolve all differences of opinion relative to the
atmospheric dust exposures in this environment.

This decision in favor of further evaluation, promoted the
production of a much more extensive study than was originally planned, a study
which eventually encompassed three separate intervals of dust sampling, analysis,
and evalution before all of the unanswered health problems could be resolved.

“ISCUSSION: These three investigations were actually initiated for the general purposes
of both clarification and identification - purposely for clarification of the
actual hazard to health (if any) connected with the fabrication of three different
insulation materials and identification of acceptable measures for use in reducing
all exposures to within safe acceptable limits. However, each investigation
occurred for clearly identifiable reasons as explained below:

The investigation of 24 Jan 63 was conducted because:

1. The Johns Manville Company submitted a report, compiled by their
Research Department, which contained data that conflicted with
that submitted by this department in Report 62-IH-1-G-1.

2. This department desired to clarify the reasons for the
discrepancy between the two reports and to identify positively, _
the actual conditions as they exist in the working environment.

The investigation of 25 and 26 Feb 63 was conducted because:

1. In the preceding investigation, the two insulation materials
in question, i.e., "Thermobestos" and "Kaylo" were evaluated
inadvertently during the same afternoon, a procedure which
was not in keeping with an attempt to stimulate the conditions
of the original report. In the original report, each material
was evaluated on separate occasions so as to preclude the
possibility that any one sample might contain dust produced
by both operations.

AD4 804
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3.
2. The "Kaylo" insulation material had to be re-evaluated,

3. The Construction Insulation Shop requested that a new insulation
mdterial,.e., "C‘arey-Temp"._ be evaluated.

The investigation of 6 Mar 1963 was conducted because
1. The Construction Insulation Shop recently had installed

limits,
A comparison of the reasons listed above discloses that each was
different in content and concerned actually with different investigations but

all were interrelated in part, i.e., each was concerned with the same environment,

* the same location and the Same specific methods of fabrication, Consequently, the
sampling procedures, utilized in each instance, basically were ldentical and in
accordance with the following condensed explanation;

Second: The environmental conditions of both preced—ing reports,
' i.e.y 62-IH-1-G-1 and 62-IH-2-G-1, were duplicated in that
all outside doors to the building were closed.

Third: Each dust sample was collected in the operator's breathing
- Z0ne as he worked in the fabrication process,

Fourth: The complete fabrication of ”Ca.ney-Temp_" insulation blocks
was evaluated in two ways: First, with all available
- - ventilation in operation and second,with only the-original
downdraft ventilation in operation, :

Specialized sampling procedures were utilized also during portions
of the latter two investigations, in an endeavor to evaluate the supplémentary
exhaust ventilation System which had been installed as recommended. These were
as follows:

First: The complete fabric ition of "Thermobestog" insulation blocks _
was evaluated in two ways: First, with all available
ventilation in operation and second wWith only the original
do i i

Second: The complete fabrication of "Carey-Temp" insulation blocks
was evaluated while utilizing all available exhaust
ventilation,

["1:.)4865
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It is necessary to explain that "Kaylo" insulation blocks were not
included as a part of this evaluation since the initial investigation, (performed
without supplementary exhaust ventilation) disclosed only one exposure exceeding
the TLV of 20 mppef of air and, therefore, it could be assumed that any ventilation
that might be added should be more than adequate in controlling the hazard, . -

EVALUATIONS :
A. Atmospheric dust exposures:

1. The concentrations of inhalable dust, present in the breathing zone when
fabricating any one of the three types of insulation materials, were
determined in accordance with the following procedure:

a. Three locations and nine different conditions of exposure, as
described on Page 9, were selected for' evaluation.

b. Atmospheric dust samples were collected through the use of the
impingement® principle of air sampling, The midget impinger
apparatus (described on Page 5) served as the instrument of use,

c. The concentration of dust collected in each sample was established
through the use of standard light field microscopic counting
techniques as described on Page 5,

2, 'The size of the particles of inhaled dust was determined, for both "Kaylo"
and "Thermobestos", in the initial survey of 1962 in accordance with the
procedure described on Page §. Consequently, no effort was expended to
repeat the determination for any of the insulation materials since the
sawing techniques as well as equipment, i.e., saw blades with three teeth
to the inch operating at 2200 linear feet per minute, were identical on
both occasions and, therefore, the size of the particles should not be
expected to deviate to any great degree from the prior recorded values.

- 3. The composition of the dust, i.e., percentage crystalline free silica or
percentage asbestos was determined for both "Kaylo" and "Thermobestos"
in the initial survey of 1962. Consequently, no effort was expended to
repeat this determination since the materials used on both occasions, were
reported as being identical in composition, However, since the composition
of "Carey-Temp" was not established at any earlier date it was deemed
imperative that it be determined and reported at this time. This was
accamplished as described on Page §., :

B. Local exhaust ventilation controls:

1. The velocity of the air being exhausted through the ventilation hood
openings on both band saws (f1 and #2) was measured through the use of a
Model 60 Anemotherm air meter.

2. Four variable conditions of interest were evaluated:

a, The velocity of air through the downdraft hood on both saws with all
other hoods on the system closed off.

* This means to strike against, as (in this application) the striking or dashing of atmospheric
dust particles against the bottom of a small impinger flask containing a specific volume
j of dust-free water as a collecting medium, '
AO48G1
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S.

‘b, The velocity of air through the downdraft hood on both saws with
all other hoods on the system open.

c. The velocity of air through the supplementary overhead hood on both
saws with all other hoods on the system closed off, -

d. The velocity of air through the supplementary overhead hood on both
saws with all other hoods on the system open.

PROCEDURES:  Both sampling and analytical methods were as follows:
SAMPLING:

1. All samples used in determining the actual concentrations in air were
collected with a midget impinger apparatus, sampling 0.1 cubic feet of

air per minute through impinger flasks containing 15 milliliters of
double distilled dust-free water,

2. Al) samples used in obtaining particle size distribution data were
collected on millipore filters connected to a small battery-operated

pump.
ANALYTTCAL:

1. Each dust samplé was evaluated through the use of a counting procedure
referred to as the light field microscopic counting technique.®

2. The particle sizing techniques were derived from two separate sources.,
First, the sample was prepared for sizing in accordance with a permanent
mounting method.+ Second, the actual sizing was accomplished in
accordance with the recommended technique depicting the use of a filar
micrometer and a standard microscope while uiing both the 43X (high and
dry) and the 97X (oil immersion) objectives,

. 3. The evaluation and free silica determination of "Carey-Temp" material
was accomplished through the use of two methods. First, through
information supplied by Mr. E. D. Ermenc, Director of Research of the
Philip Carey Manufacturing Company and second, through contracted
analysis performed by Mr. Thomas M. Durkan, Chief Chemist for the Trudeau
Foundation, Inc., Saranak Lake, N. Y.

RESULTS: See Pages 8, 9, 10 and 11.

Drini:cr ang Ha§c:k ;gxsmsustria.l Dust", 2nd Edition, PPs 152-153, McGraw-Hill Book Company,
« 9 New York, .
Paut\:ls, l'is Jes Tglvitie, N. A., Fraser, D, A., and Keenan, R. G.: "Use of Membrane Filters
_ in Air Sampllng"': A.I.H.A, Quarterly, Vplt 18, p. 269, September, 1957,
Drnﬂfgz ang Hagchk lgﬁsuustmal Dust", 2nd Edition, PP, 166-179, McGraw-Hill Book Company,
., ew ot‘ ] L]

| | hD4867

1
Published by AsbestosClaims.Law

i i i : i smitting Industrial Hygiene Sur... :
Union Carbide trial exhibit Union Carbide 63: R. J. Sexton to S. C. Giambruno Tran g A ——

ACL Doc 19950 - Page 23 of 31


https://asbestosclaims.law/library/19950/23

2.

7.

The existing exhaust ventilation system as installed on both band saws
is incapable of reducing the dust hazard, associated with the fabrication
of "Carey-Temp", to within safe acceptable limits, i.e,, 20 mppef of air,

Relative to the exhaust ventilation system: -

1.

2.

3.

RECOMMENDATIONS :
1.

REP:hl
23 October 1963

The duct velocity in the downdraft ventilation system on both band saws

'is far below the recommended value of 4000 fpm.

The duct velocity in the overhead ventilation system on both band saws is
equal to or more than the recommended value of 4000 fpm.

The velocity in the downdraft ventilation systems for both band saws -
could be increased by patching all holes, leaks, etc., now in existence.

Do not fabricate 18" x 36" x 4" "Carey-Temp" or "Thermobestos" insulation
materials unless:

a. The atmospheric dust problem can be reduced to below 20 mppef of air
through the use of improved ventilatibn techniques or repairs to the
existing system, or

b. The manufacturers of the two makes of insulation materials are able

to produce a product which will not release, upon fabrication with a
band saw, dust concentrations in excess of 20 mppef of air,

Suhnj.tted by: 7

. ¢ reele
Industrial Hygienist

U486
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o . INDUSTRIAL HYGIENE SURVEY 5
Evaluation of Atmospheric Dust Conditions at the Construction Insulation Shop
Table #1
Atmospheric Dust Concentration Data
qulegted When Using Only Partial
Ventilation, i.e., Only Below the Blocks

Cutting € Edging Insulation Blocks

Type of - Conc i
Date Material . Description of Location ine:;:}mn
RS | B | ficmssecrgame [
s m 63 " #1, " L] " " " ] ” LU SI.gg
25 [J »
25 ;:: gg Kaylo bestos :gz l.e., Sogth Sn"'ie o£ tt'ﬁ '3" Bal"'xd Sﬁw 17,92
6 Mar 63 " #2’ " L L L " " " 32.33
Cutting a Radius on Insulation Blocks
Type of Concentration
Date- Material . Description of Location in mppef
Mar 62 i i
25 Fob 83 | Ka'}:lo B :g, 1'.'e., SOt'.'tth S:Lﬂe o't; tf;xe #'2' Ba:;d Saw 17.10
Mar 62 Thermobestos #3, " wowow-n w : 340
24 Jan 63 " ' #3: " " " o on " n oon 101,40
6 Mar 63 ] #3, " " "o " n " ' gg.:g
25 i_’:;‘ gg Kaxlo ::, i'.'e., Soxth Siﬁe o£ tt'\e #f1 Band Saw 3.06
Mar 62 Thermobestos #lo’ " " " onon : : : s
24 Jan 63 " 'q: " " LU R N 83.30
6 Mar 63 " ﬂ’ " n " non ] ] n ;g.g:
A04870
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Table #2
Atmospheric Dust Concentration Data
Collected When Using All Available

Ventllatlon, loeo’ Both Me § Below the Blm

Cutting § Edging Insﬂa_tion Blocks

9,

Type of Conce.ntratlon
Date Material Description of Location in mppef
6 Mar 63 Thermobestos f1a, i.e., South §ide of the #2 Band Saw 30,20
26 Feb 63 Carey-Temp #la, §1.70
6 Mar 63 Thermobestos #2a, i.e., South Side of the #1 Band Saw 17.59
26 Feb 63 Carey-Temp #2a, " " #onw w0 on 68,20
Cutting a Radius on Insulation Blocks
Type of Concentration
Date Material y Description of Location - in mppef
, 6 Mar 63 - Thermobestos #3a, i.e., South Side of the #2 Band Saw 22,42
6 Mar 63 Thermobestos fua, i .e., South Slde of the fl Band Saw $1.70
26 Feb 63 Carey-Temp #ua, " 85.40
26 Feb 63 . Carey-Temp f#5a, i.e., North Side of the #1 Band Saw 100,90
Index for Graphs #1, f2¢ 13
fl = South SJ.de #2 Band Saw - Cutting Blocks - Ventilation Only Below
#2 = #1 " _ mgmg " - " L L -
733 = " g2 now Cuttmg a Rad:.us - " " "
fy = " " 5N " " - " " oon
flaz= "2 o n Cuttmg Blocks - " Both Above § Below
‘2; - " " '1 ” " glng ] " | " ” ”
f3a=z n "2 o Qattmg a Radms - " " #oonon
"ua s n "o n - ] " C I B
#Sa = North Side #1 Band Saw - Cutting a Radms - Ventilation Both Above § Below
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Table #3

Determination of Percentage Crystalline Free Silica
Present in "Thermcbestos", "Kaylo" & "Carey~-Temp"

a8 Quartz by the "Talvitie" Method

10.

"Thermobestos" l
(As Contained in Report 62-IH-1-G-1)
Trial # Wi in Grams W2 in Grams W3 in Grams $ Free S)02
1l 0.5002 0.0390 0.0069 6.42
2 0.5000 0.0347 0.0068 5.58
3 0.5002 0.0336 0.0082 6.28
Average Percentage Crystalline Free $102 = 6.4
"Kaylo"
(As Contained in Report 62-IH-1-G-1)
Trial # W) in Grams W2 in Grams W3 in Grams $ Free §;0,
1l 0.5000 0ﬂ0807 0.0433 7.48
2. 0.5000 0.0730 0.0364 7.32
- 3- 0.5000 0.0563 0,010 7.46
Average Percentage Crystalline Free $102 = 7.4
"Carey-Temp"
(As Reported by Mr. Thomas M., Durkan) -
4 October 1963 '

Components Soluble in Hel 10.8%

Other Camponents Soluble in Phosphoric Acid 88.8%

99.6%

Percentage Crystalline Free $;07 as Quartz 00.4%

Losg7on
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Table #4
Ventilation Rates on Two Band Saws

Hood Being ] Ventilation Rate
Date Band Saw | Checked Description of Condition in fpm
25 Feb 63 12 Downdraft | Only Downdraft System in Operation 1500
6 Mar 63 #2 " " " " " " 1u4s0
25 Feb 63 #2 " Downdraft § Overhead System in Operation 1200
6 Mar 63 #2 " " " " " " 1200
25 Feb 63 #2 " Every Hood in the System Open 950
6 Mar 63 #2 " " "onw " " 900
25 Feb 63 #2 Overhead Downdraft € Overhead System in Operation 6500
6 rhr 53 ‘2 n " " ”" " " " ueoo
25 Feb 63 #2 " Every Hood in the System Open 4000
s ’hr 63 #2 " n " " " ” "
25 Feb 63 fl Downdraft Only Downdraft System in Operation 2100
6 Mar 63 #1 " " " " " " 1500
75 Feb 63 #l " Downdraft € Overhead System in Operation 1600
6 Mar 63 fl " " " " " " " 1150
1 25 Feb 63 fl " E 7 Hood i Open
' 6 Mar 63 #1 n vsry " n-} tt}e Sys't'em n 1100
25 Feb 63 #1 Overhead Downdraft € Overhead System in Operation 5500
.6 Mar 63 #1l n v " " " " " 4500
25 Feb 63-] #1 " Every Hood in the System Open 4200
6 Mar 63 #1 n ] " " n " " ] S
LU4873
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Concentrations in mppef of Air
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Concentration in mppef of Air
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