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INTERNAL CORRESPONDENCI: co——— e e e

UNION CARBIDE CHEMICALS COMPANY . INSTITUTE PLANT P, 0. 00X 7331, CHAKLISTON, YALT VIRGHEA

‘oMo Mr. 6. J. thcli.fte Pate 20 July 1962

€ ampoon: )
‘eies  Industrial Relations _ Oriscties Oesl. Medical Department - Plant 512

Answering loter dele

Ceer's  Mr. L. N. Dickinson Dr. E. M. Best S*¥ . Insulation Block Dusti Survey

Mr. G. H. Daniels . Mr. E. G. Heinz Construction Insulation Shop
Mr. N. S. Eastman Mr. P. E. Henry Plant 511

Mr. R. A. Huber Mr. R. A. Neal ‘&& .

Mr. B. F. King Mr. D. R. Matheny )

Mr. F. B. Snyder Mr. N. H. Ketcham

Dr. C. U. Dernehl

Enclosed is an industrial hygiene report by Mr. R. E.. Peele on the

potential hazardousness of “new and improved" "Thermobestos" insulation blocks

¢ submitted by the manufacturer for evaluation by band saw processing in the

Construction Department's Insulation Shop. The report points out that the three "pew
aod improved” pample blocks, subjected to test conditions identical with those in use
and reported upon in March of this year, are an improvement somevhat, but these.blocks
too, release quantities of asbestos dust particles into the working environment
considerably above the aeceptable safe limits (i.e., the T.L.V.). Therefore,
definitely, the processing of "new and {mproved" ‘blocks also constitute a hazard to
health. )

' Mr. Peele recommends that "Thermobestos™ blocks not be processed in the
Construction Department Insulation Shop until they meet accepts'ble standards and I -
concur fully.

Very truly yours,

R. ¥/ Sexton, M.D.
Plant Medical Director

RJIG:gl
Enclosure
71~ 1R
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SUTARY "'Ii.;. sthweirisl hypiene swrvey, evaluating the dust problen in cuizicnee <t
.. the Construction I.lsulation Uhop (Building 511-:1‘:1"") Ausing e line of
precessing both "Iheracbestos™ and "Kaylo" fasuiiiio: blocis, ans hoea
condleted. Tuo results of tnis. investipation ruve.l d'.'. follewing
, conclusive ILcts: |
Firat - The 1.L.V. {Threshold Limit Velue) cor Lais ameter.l iz
20 nrpaci (nilhou particles per cubic i1coi) of air.
' Sccond - The fubriciilon of "Thermobestos" insuilaticn blocks witi
b coves produces -a definite atmospheric hnzasd =9 it
Toled - T Lbrication of "¥aylo" ingulation bloclks wlvh S.nt Liv
dce ot constitute a hazard to healta. ‘
IZIRODUCTION: On 15 i vc.mbcr 1951, Ko, 8. M. Wilson, Coastrucisog ..‘..~.'.'.., Dlians ut
Pl._m: 512, @ wro.zcncd this depariment with 2 problem t':-..;. Lo ke A ‘...\,1 e
to hig 'xtt.crtion by way o2 employce complainis. lic Siiund ‘:~..'. E
"o sou" operntors loc:tcd in the Insulation Siop (muldv . 1 :.ul )
vere wGipericneing some rother uncomtortable working comdition, ..
ariviicd their norml rovtine of rivping "Head Supmonts wrem ol .
- 18" x 36" x MW" insulation Lioeks. ‘‘his cencern was apgacenily initvis B
S~ A virtue of the rzet that two insulacion meterizls, repated o Lo Zicsnd
in mike-up olthough produced by disferent :nurhneiurers, €3 Doy ru.
similar mannors to the identical sawing techniques beiny ulilizil ur
! shon. Accorliag to stutcuents cbvtained rroa the oporators, feawy ...
: of duct of sush large cencentrations as ©o teriously intiolore viin e
.1o'r::1 brenlhing procuss, were fusncdiatcoly protfuced ir ard wic n M. .ob.
(a Joims Munville product) were supplicd Sor sawirs, Oomn wuio. ot
rcsn}.\.c\i vhenever "Kayio" bloeks (nn Owens Co...-... sreduct) ter Ll Tl
in L similar waoner; Loscver, the quantity et 7. o6 cudnes i oo
prouuced from this laitecr material was lardly r.c‘-:iccablc api nerer R
objectionable.
Tids Jatercesting intraicecion to tae problem soomioiaod a8 Liva G
ik kocotion in question and, while therc, 10 - he (o al .o
POL.LILZe to ihc puserous wpanswe.e . quostions v..un cAm? to . ‘.
coteibion o Mr. Wilsen's deserioiion. £ ovisie b ool
follciring 12els were noted: (1) ot or hoe wiivon .ol Lol
coaneeted 1o @ voll-knowe and 2p . cRCly Auegunle it LT bl cmatt
of well conchrnetoed auet work., () This cxhaest systos oo owavonl UL
beon ddsipa. i w0 cope with the noounl dust proclems eacai.o.o ¢ :
tard sav opd -.ijons. However, th bamd suwr operaticas in ovi'.one. .
- this dete wire not what might be coermed ncn.ul, a5 2 resul . Whn thalll
chzyu. of the insulation material Lioing fabricatod oot th il
mar oo in which each block was being cut. - Trece conditic. RN S
Do . 22ility of the cxhbiaust systuis operating in accordrc. oLl
CJ\ : pre-tesigned cffietent wmumer., Figure & oa vagel) !:..- bec- i 2
ar cttempt Lo Adaronstrate the munser or brovessing .ii. B..<o . b L

PRI o« 2 . . .
rocition of 1V, cxhaust -~ncds “n sclacin: to the .t
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, : 3 Sl L o Insuletion Thop wiss conolu by Gpas bieve el
~ VES V... osbove by meas of sin siall ool Dene. (M) SLoaie
( WL Gee, T «i to be taken im various arcas of the shed Lalor: .

evaluiLive vuld be mide amd these would, of reeeszity, hove lo b Loy o

wpon Lol Tioormobestos” and "Kuylo" insulation naverials wore beda
procuizea serarutely,

DISCUSSION:  Oa “he wnraing of 21 Noveiier ]“'1, the {aiticl 2ir sousles
in Wl Lrerid to be but the fimsi wart o o tuwo-mhase propT
ovelv iz, ... thiz location. Thix rir...t rrse was resnons it
dicciosin: i actunl eoncunizevioss of dust (in millioss of rarticl o <es
culic Jwou ¢4 ...i.r) to wiaich iae vurious mea woere bolnyg o’ goeild Lo Ly
fobraenve tirct "Thermodeste.” und tien “iiylo™ =wicn baz! ..

¢ Atuosphuric samples of the "hereobestos” dust wrposures wer: il os
this initi2) campling. date wiorins sinler sammples -of “feylo" du.t
exXjosares vere, - of aeeessity, tulen o 11 juvecctiber 1951, csinge thowue o
Peudueis arc x:ot\ proceasced vlmlicacously.

-t

Fivd genzi.) -reas, capable of revealins ... koSt comprencnsive insGr. b °ss
relilive ooy overall dust c.:fposurc-, wvere wdoelidiy celosted ull
i UC... 3 then cpotied in these oroey o lcz.tiuas de
‘ulu. locations are dis splayed in oo 3‘.'.:;_. o :_~.~. . e
iageietit® principle was utiliz.s "o oho ool c o6 oF Wille.
wiln the Hidit Imping,u' womarubus (as refevreL‘l‘o on psge u ).
ta. fastrumuie of vse.  novotal of thii ... iwelen we  ooiwa o
. fizoe seven oeing indic:tive orf 'Thcrrobc. Le00 " Cnposurcs s it
n ) sl woing o ..-;'c.:on..a.tiVu ol "laylo" exaosurcs.

aeh e 40 e dust g2 welre evaliritog Wiougil e use oo 1i:
nicsoetopic somting t.x.-..vuou 06, referral Lo en ploel o wid
disclosure what seme o.° the locations were anita lu.._‘/‘] T T R
excessive concentration: of dust. This dincicuur: o .
that more descriptive information would l..ve to be obivired toloss @i
accwate cvalualion or the conditions could be foraulated, ol uo tal

scee.il phasce of the projram was inftiated.

2als seecond plinse had W designed purpose of su*ﬂ,:] 21 S0 BN R
. par.seal datn relative oo these cxposures: (1) ine nereea, s off
exrvacalline free silier osent ia eaeh meterinl, ond (2) e »
dliccibution of the air f.omme portion of cach wxterial, This fi..o..giol
ves Jeemad esuentizl 2u i result of the folloving well-lnevs Jias
- redicive to hean dust cnposures.

. . T. . 2n unconiested foet thal prolonged exposiren 0 G
tr.. ons of certain typus of atiospherie dusi will vesult iz
oi cither oc of two, or possibly even o cumbinetiosn o ’bc:.':'., ':-: e
the Jollowin~ 1wz discnses; i.e., silicosis or asuesuesis. I L eis
knaen ihat linere are five specific factors that dirvedly frlu-.ce t.. -

production of these diseases. They are: (1) the comzositios of theuut;

..any to sirike or dash agni . -voy as (in this cpelication) tha Stric.  or
27 of aimespheric dust porticies against the Lottom of o oitll dnpl.
containing & specifie voluuc of dust free wated oo & collestins oo ..

.
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fov., poceoni g ecyswalline Foei il < P L
nut. 6 f 1.\1-t1,.1c., of inhielid dust, (3) e win ok Ceavie -
iy :mt, () the lencth of time durinye wmic. L

o --lll; (5) the imividwel susceptibiliiy oo ol i . v

3‘&..\ 22 the deberminations revealed that sconeon Lin woosl.d v e -
etnosed Lo Al coneentrations of sucn mumiliics oo to Areowt T e

poot lealend of wll dust stundanis, f.e.,0: ..V, ('i'{'i"~v'--*=j" s R v ‘
o W ey odatr (soe table Lalow - antvy f3) anlosiuse o :

v o Johas canwrille re 'I‘!.g.-_u. 1} .-
i '.1 cestained 22,0 - 13.05 asv.r .
Qe = B0 duing entitled, coloitwa silie .o .
tiat copelicive intoomition b obtaiml =i L -
vrluss Sov o of the Cive sueciiic facio e R :
pureentare """'.1...111nv- free silice p:':':\.n. i.z Wi ol . .
. caeivm 77 Lie and e exast corticle size disicd TR B T
” vertion . -.-h snberdch. e reileving csitoskn o o
evaeluntae., o Wls doice.
R ot r e aciunl peltee. g G e
b 3 ol Lo be wrod mie La i il .- . .-
dusi, curnishes the bisic Ldoricauic e .
o: . " LY. rTor the mabecil in auallv. .. v el

arsiy 1 at in aceordance sith eriterix ... .o-lu 152

Substiinee Liwmivie o 2. o )

7™

<cilica, i.e., i Lo '

07 Silica as quarce L loilue DerCeniiys Wil tad :
T Svee silicn, f.c., BoLo e |

] ¥
]
| !
' ' | o
64 Silicn oo cuaces j Bira percs ntase el trhL Lle
'
|
]

Tos pereaaiage aryshoiline e

50 Silica as quartz
siliea, i.c., Tolov

-~ mans o

’ !

H . Laagn ged e g ey e e s H

S Silicate as asbastos | lliri pove aligy adie i, i
lee, shove W00 i

L. ’ . - {
ot Siliccel o5 azbeston  .ioilum oD L. - e il :
|

- : le ey 5w I,

s Silicate us asbestor "o Dele Rl et
: Tlitey Lizlor Y
ALl T Thresoold Limits values g LAl 2 S L et ! !

¥ Vurroen A, Cook, Personal correspondence, 217 F survery 10

< Y * . ) ) .
' cevrts "The fraction o an iah:?-d drst i, oo el i
' E o . Ssutam nrd the a pih ve widich L. L eenn.

Hr XA Do

Py
vt .

s osclated Lo pariget ::i:'... . :
§ 5 primary osc ln detaamining tiee pmpendacie 80 . [ R N
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¢ Miin
L] * .
) L] . " .
( ' . worh Lio iaindution oif ™ r%‘.ic\.';:.i.-. mt Lo’ '1 Chis ool uinanid
' .
' "thotl-n paroiele size, its arca 6. de -,.;..“., anl L ronaledd

l-nwl. ts revealed in the rolloving bt : . .

FARTICLE 5128 AREA O DEDNISIT.

' ’ .
g Asove 5.0 micron- iagnl
L] - i '
L.0 - 5.0 micron: G Fespiratery o ) Groal vo el
.'.lvc.oli

ey

i 1.0 micron Jlveoli (et optinmum SRR
‘ ) alze 16,0 . lveold

rebeabic

-

0.29% = 1.0 miceur.: Alveots

[ I

hon cwne o wmm
PR

T wetwal procedurc wus starioed oa & Do Scr 2000, w0 it Lo
d T oapen of Sinaplas weree obtadned.  Carest, oLl i il
oot of "Keylo® sl was il o in Yhe aver of :. i Saws )y - !

. r, .:..'c.u hoine wse of a4 Hillipore Falter agparates - : . .. i

f on page L , and pucvicle sizing tecl\mq_uer. l-cfurtl. AR

~\ LA naen used ‘.o doteraine Lhe naobiele citie ol weiwallon o

. . oo tes Seeowt, s dircet sample of e weecalon Lol v
Coevdteetod anl nitee wanlyned Jor ecvabnaliise powe L Lile o) o

Lohicas, S, Heray diffroction qad Lhe Tolust o oo oot

. tuchinigue, Bouvis Linied on page % . On 4 daiaesy Lo, G ;
or i ‘u.rna‘oc.‘..n.. dust woere alno coltained Lnd o avalvay L

P \.nt.v..-;\. c*t'.i...J‘hc irce silici: ond opoi "c-~ siny Lt
in a1 manner ins.asicsl v:u.h thnt utei on i “Enylo" oouor Ui

-,

FedC DURE : Leth saupling and .xu:;';}/i:ical methois are as Jcllovs:

Saolint: (1) ALl swanles usad in deteraining fae zetil oo vl dns

“noadr were colleeted with a midget imgine oz appeivatus vower L

..4.:'.d-cr.mh.-u,—1our cylinder guctica punp arawing 0.1 euh.s U TR
P

»o¢ minube through inpirnger flasks conlaiaing 15 aillilivess 0 owelds
uistilled dust free water. :

. | (2) ALl cumples uncd In obezinlee wuticle oio: i
.ot were collested on Mlllinure Filters coaaccicd to oL

. Ciecated pum.  These Cellulose Ester Silters ave raccl 23
st edficient apd adaptatic filter muterial ovailatle ot mnvkd
.. :;-3"-‘-.‘/ being capable of 1v:iaining particles ecowa to ani belss o sistc..
i:. size. . . N

(( : ’ . Avsieal: (1) The actuel counting techniame, uied i tads Awplysis amL
- Lederred 10 as the Lijht Fleld Mierozconic Councin Tesiein. I8
s.ceurately deseribed on pazes 152-1535 of Jr."....~.:'l..1 ihoos bl o Hadeh

L y. i, l;.;v'n, W. M. Cook, F. G. Key, wad Tacaiose i -t.m, I BT SRR
L blie Z:71th, Vel. b0, ¥o. b (April, 1950). B
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. e
§8)) '1|hc siminge Locha T TP U I PO PR L
( \ senvees.  Fiest, Lhe samele e s Lo garia, Aot sl
‘ Copermaneny wounbineg techiald refocsoed Lo ot e DN m‘. B Y TS IPL ,
, ioou: or Liv: AJTJHLAL Qeaebenly.  Second, Liwe ool G :'.'.....‘
’ ' Fcecoaslichal in accontance wilh tho vecoaacr) w«.h.u‘ BRI N I
g 155-279 of Industrial .Lust by Lrinecr & 1 acu o A Pt X
oo ase of a Filw mieromcler, an a standari aiesc-eon: B Y
tie h3Z (high and dry) and 97x (odl dwawevalan) ool
13) et silica detenmaitmiion: oore o L St e e
ot unth ci’ he' tvo following ‘:.u(.l"lh-l‘&..:. SRenG, L Wete s T 30T
entitled, “Determainacion of M ¢ Ll :"--.~.;- ST AR DRV
Fhosphorie Acld” by M. A. Talviiis, ,':..Vl.al.u-. T A N
U. 5. Pblic Henlth Scrvice, Cincimati, Ouio, ... Lo, o
diffractioa techniquas as deseribed in Lhe cneyelopeddia oo "I cilnl <00
for Iadustrial Nygien:", »a. W36-h39, end as potormat Wy o, 0L Tl
Research aud Developaont Departiwent, Instruceninl Nethods Gron s,
Carbide Ciwinniculs Company.
RESUIYS: “The waysicil duta licted in the apperdix were ovilivean wha Sovoilon
follovin: fucts: .
(1) The composition of the dust ('rnblc WY, page 1) e
' Asbeston -« 12.6 to 13.05
a) For "Thermobestos” as . : e s .
) (=) : ” Crystallin: Froe Silice = 2,50 1 wo Su
(_ (b) -._ior "Kaylo": . .".:JJC.:StO" = 12 0 ‘90 13 0‘,‘! . - o
-, Crystalline Freo Gilice = 5.07 L e 7.9,
(2) The nwdor of particles of zimospheric dust (Table ,2I, n:..0% J i-
revesil 1o be:
(.} - sreatest concentrovion in end erount the pioend oonoLll il
() ... greatest coneuntrucion when "Talicnwscstos” S S ie ik,
(3) The rirticle size of the aimospheric d\..,:... in quuenoloa {Geopas oot -
3, pes 13 and 15 ) is demoasiratcd to be
P-:.J(r::mntly 1.0 micron in gize Tor bo..‘x R GEINGU . wC " e T2
bue slightly smaller in sice for “"inylo" thrn Zor Mi.oanth clia'.
(%) The telsth of time rl\win; ; sMmich tac arlicles eve oLl
-dumonstinated {n Duble 2 pue9 ) ;-".:‘.‘1-..\.1... a weirubod voess il w e
overall dust cxposures to a..;(..x Loerials,
(5) ‘Ioe icdivitual suseenuibitiey i-.'., ta this case, onv: i v o
. wuncasureable hwam Zietos. waich lends gaceiel ehgrois 20 Ll e li
. for the conscicntious wsc of sdequatle proteciive messurus dlvaaad
csseatial in the prevention of thuse incurzble discaccs.
) ' * ' h
1)
]
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g \ v Ly The 0L (traezhold Gins . Voiwes) fer bola of bacic a.besioin o, .
20 rmpc1 (u illicu particl... per cuvic ;oot) of air.
- n .
! $(2) The seoatest kemind So heelth Is cxpericnec? whcn pros-.sing oaly
3 " sestos™ Llceks.

. A Y .-
Vol lear cnintiar ventilation coatrol d: iean do .m. ._'--". LA B SR

C VG peoblem dedns ernaibod Lien e, L aeettes " Biom. i
ST RN TN
(%) Zhe . orved exposure at G . Wi ... G s Inhly D) o

t.‘,' . C,IQVO . .
o) fia'a o 34y ope " o . s . . .
(5) %= bazard to health, exp.vaut:.i viea fobricating oaly 'i.yle" Llenl
is necsligibles ~

e

H ‘-
{5) Tre waviroamental conditions iu wvidemes, curing . Rlne - PAPE A

surcey ol the fabricetion of "aylo" Diotle, wur: RGE Ritinlita i
e hezlth. ‘ .

[ ]

(7)  "Thercobastos™ bloeks should not te Fubric.. :
b-" saw unless a more effcctive venbtilutics ..
instzlled in such a manner as to rerlcr it can nasi
]i.';;;-{t-nt atmospacric duct concc.m.r.;tlon to witiulsn salw L

IRCC T EIDATTCNS ¢ _— ' ' :

' (1) pot /'_ faurfcate 168" » 35" x b¥ "Incrmobizies® incuisiica hloslhh. witl
‘ the exiuting equipment unless: '
L]
Oy e o ,_‘:'

1 .
) (a) The atmosphere dust problom can T rowueed vo telow LD L
aur through the use of ventilniion, « ..., o=

(b)) e producer of this produnt bepfn. . cafoc 4 cing . insilde’ aa
! 1block which will not relcasz, upon si.ociesi..y vrich o Lond oow,

dust concentrations in exccss o 2C uopel o v

- .Submittd by: [( ? i
i K. E. dcsic -
- - ’ Indostricl Hysil olot
1 F-C.’:;,l
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C YADUSTRIAL WYGIENE SURVEY
N\ FVALUATION OF A1%OSTHERIC DUST CONDITIONS AT THE CONSTRUCTION INSUTATICH [l
: - : "TABLEL
- : Atmospheric Dust Concentration Data
As Collecled Jith the Midaet Impinger Pump & Appeiratus
] .
- e e =
Tops of SAMPLE — e
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* Theoso vorkers were selected for identification upon the supgestion or the: Shop Tasultit

Fabrication Fereman, Mr. D. R:-Matheny, who stated that these particuloer mon pr
the ones most exposed to hish concentrations of this air bornme material nowa .o
traude as “caleiun silieate”.

Tiese hourly cxposure valuo wvere derived on the busis of the follovins cotit.

submitied Ly M. D. R. Matheny: 16 hours & weck are probably spent workiny wita '.-:.f.
"raylo" and “Thermobestos") with about 40% of this being "Tincrus...ui.

products (i.e.,
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i'he following general formula was used in deriving the values ro. ..
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. \ | TABLE 5
‘ & DETERMINATIONS: OF THE PERCENTAGE CRYSTALLINE FREE SILICA
- 4 ' )
‘_’L.(-,-;-,-. FRESENT IN BOTH "THERMOBESTOS" & "KAYLO", AS QUARTZ,
Vot :
S aseni ¥ -BY_THE "TALVITIE" METHOD
r ' >
E .
‘.,' 12 ' ’
"“THERMOBESTOS" . “KAYLO"
P 3
" . 1]
: Wy ia s iIn lw in 7 |$ FREE Wy, in«f W,y in ¥, in < FREE |
g : TRIALS| 1 2 3-08 TRIALS! 1 2 2. » |
- ' GRAMS | GRAMG [GRAMS | 810, ! crRaMs | 6RAMS | GRAT [ Sicy |
: e g : |}
;;‘ | 1 [o.5002{0.0390| 0.0069] 6.2 | 1 0.5 |0.0807 | 0.0833 . 7.8
- - . ; ‘e
in , 2 ]0.5000 0.0347( 0.0068] 5.58 2 |o.5 |0.0730 | 0.03" | 7.32 .
- 3 0.5002 0.0396{.0.0082} 6.28 3 0.5 | 0.0563 | 0.0ig0 | 7.4
= '
"2- n --—-——-—--——Jl-n—-—-—-——-——- —.-——-—;J ——————— o — —
: j Q' ' Average % Cryatalline Free S10p = 6.4 || Average % Crystallinc Free S10p = 7.h
L]
d

Determinations of the Percentage Cryﬁtalline
'Free Silica Present in Both “Thermobestos” &

"Kaylo" by the X-ray Diffraction Method*

'
“Thermobostos” ‘

2.5% ‘; iﬁ

“xﬂy].o"
5.66 T 1%

L}
' .
' -
*This information obtaincd and reported by Mr. K. J. Garska, Resenr:a and

Dcvelopmeni De]nrtmcnt, Instrumental Methods Group, Union Carbidc Cromieals
Compauny. ’
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* FIGURE 2 _
Cul-away ay Side View -
i a Band Saw With
Ventilation Provided.
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