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«ij Zaelosed is a report Ly Mr. Peele on an Indusiricl tlygioo: Docertmzn.

' survey . an ..~Tion dust provlem waleh existed in 1lie Constructicn Insulaltlicos

£hom in zhe . .ooerdetion arca of Plant 512, In this report, Mr. Pecis woinis our .t
"Paeraoeotest duse vrasents @ very definite hosard to healvh cnd Ioweuld 1l Lo
erprocive That the ltimate outcome, althoura it mizht take wuny yearsn oif eupolure,
vould V. siliconis L <he empleyees ,thus expoced. Free crystzlline cilice marcicl.
@e mic .. oo one mieron in size, or cmaller, are capible of coucin: cilicouin

in weillorme ... soorotected worlers.

. saould be ‘pointed oul :hat as coon @3 .U el T i nleuliaiioas
and aiiocovere. .ie potential hazerdousicsc of "Inermobestoc’ dusi,
irne LLeely the Coastruction Depertmene supsrvicion of nic Jindlnss, so
diccralinue at once aeny furtner use ol "Therwuobestos” bleels. Mo, Eeary n 4
ne thot "Thermobestos™ will no loagzer Lo processed, thus commlylng with Mr. Peslicic
receonauondations. :

e a ey -
oL ¢z Consirecenzo

The Plew. 512 Medical Deparument tas been inlorzzd theo .
1

inc .0rs and oné sal.sied supervicor have had exposure to Mliermobolios’ SuIv.
Ug- .-idte chest X-roy films will be ordercd -“.mdiﬂtely O ULoalomanoznd thio nronl oo
o ..z exposed men w.lLl be followad periodic..lily.

Very <ruiy youl.,
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SIMAARY:  fhe industrizl hyglene survey, evaliating the dust ur

* the Coastruction Iasulztion Uhop (Buildins 511-201%)
precessing both "Ihermctestos” and "Kaylo" facul.tlon

coznleted. Tne rcbults cf tnis investigaticn roveanl |

' copnclusive fucts:
First - The T.L.V. {Threshold Limit Velue) For inic it
20 mpoef (millicr particles per cubic fcct) ©
I Sccond - The fzbricctioa off "Thermobestos! insuicuiion
band caws arcduces a definite atrmospheric hoza
- Thz SUbTteation of “Xaylo” inculation bloclhc
dois not constitute a hazard to healta.

P

Tal:d

INTRODUCTION: On 15 J"vcmbe* 195 Moo S, H. Wilson, Consiruvciion
Plant 512, approached tnzg devartment with a2 srovlom tk;t‘
te his attentlon by way oz caployee compleints. Iie stnted
"eaid sau' operetors loc:teld in the Insulation Shop (Bullulns

ericncing some ruthoer unccmfortablc workin? conditions

vere me
. nerfowied their normel reutine of rivoing "Iead Sc"%;n“* irem 2 L
«sz 18" % 36" x 4" insulation biocks. ‘Ihis concern wac aprareatly initiaied by
- (”\ virtue of the foet that two insulzcion materizls, -cg,vca o be idcnticnl
in ake-up although produced by dilfcrent manuincturers, did acv recet in

sinmilar manners to the identical zowing techn :qucu being wtilized vy ths
! shop. According to stetements cbiained from the operators, neavy qu <
' ~of dust of such larpge conccntr;tlons as to cerioucly 11*"'fere wizb

norr:l brezthing process, were imaediately produccd it
Z D ’

blochs (a Johns Minville product) were supplicd for cawins, Somc au
. resuitdd vhenever "Keyle! blocks (2n Owens Corainz sroduct) wore hon
in a similar maaner; heowvever, the quantity of purticulante motter ded

-

i
produced from this latier me .erial was hardly ncciccable and never
objectionable.

PR R L e m K ‘L
azted 2 dgsire To vislxt

Tris iateresting intrcduccici to tne problem gv:
the ocotion in gquestion and, whiloe there, to 45 DALY answale 23 '
posilvle to the numerous unzsweree quections to mini wcon tias
compicuien ol Mr. Wilson's d2scrintion. A visiv s sorranred and th
following focts were neted: (1) oot of the 1ol.ojcoc. oo enuinmuent wuc
connected to 2 well-known and ap: .ently adcquate dush cel 'c:ov DY m2enl

T well constructed duct work. (’) This exhzust system hod cobviousiw .

becen detipned o cope with the no:iiil dust prooleme eacountersl in .nast
oo ' band sew opercitions. However, the bund saw onerctions {n evidenco on
this date were not vwhat might be <termed normrl, us 2 result of ““u Shecilic
' shape of the insulation material uzing fabriceted and the reriticula
moncor in which ecach bloek was being cut. These cenditlons ruled cuy the
possiBility of the exhaust systom operating in accordancs ..ooh its’
;'.(a-\ pre=iesigned efficient manmer. Figure 2 on pagel5 hue o L incluscd in

Q;; an attempt To demonstrate the renner of procegsing Those L.ocks

pesition of the gxhaasu roeds in rclation to the blocks luring




Loos.za to be takon i vauricus arcas o tne shed Celers Lar
would pe mode end thece would, of necessity, hove Lo b2 tolun
vnen voih Mincrmobestos” ard "Keylo" insulaticn materizls wire belil
procesied soparately.
- ey . - . /e S s a . e e emn. dem .
Oil:  Ca Tac woraing of 21 Heveanwer 1001, the initiol air sousles ware ooiiin

-

in wine growcd to be but the firct nort of & two-vhase nrorram ol Cust

evaluﬂzian el thiu 10Cdt10u. Tale firct pouce was resnons P
disc it cions of dust (in millioaz of particlic nor

—
ciaad ey i speivenn et L e e e,
> VUDLOUDS N WOTE OClAl S pleCiull LS Tl

f:br"*cga first "Thermodvestos” und theon "Koyle! with Tand cius,
Atmosphoeriz samples of the "rhcmeobestos' dust cxposures weore Liia on

~thic initia sampling.datc worens cimilar camples of “iaylo" dust
exT.osures were,: of neccssity, tulon on 1l Deccmber 1951, sizce ihosc WO

PrC’VCvu are noi\pqocc scd vilmulitancously.
cnarsl urens capzble of revealins il rmast comprehensive inlosnilica
G ’ e
j‘OVC all dust exposure, wore initiclly seleeted =zl
oo then cpotied in t‘ese arcas Iz lcc.:io: dolmes LmaroToni.

T

-
l catiors are digplayced in ta &
cnt® principle wos utilized fo che Coli.colcn O
2 Midget-Impinger copsaratus (G ro.osset Lo o
tac iastrument of use. A tetal of thiritoul cawles wer. nle

irst seven delng indiculive of "Thermobervor™ cuposurcs wal ¢
i recentative of “leylo" exmosurces,

DR T ICN e L T R PP T LY
s e ISRV A IS

los were evaluted uh“oun; chie ucte ol Llis

o el Uhose dust
microscoplic counting tcchniques, reierred VO on o ;
sclosure that scme ol the locations were quitce h
excessive concentrations of dust, This disclesur:z sendordd ic fm:::;*-v;
that more descriptive informition would hove to be obiaincd tofore on
accurate evaluntion of the conditions could dbe formulated, aul co tal
seccad pazse of the pro”*a“ was initiated. - . : e

This seceond vhaze had the cesigned purpose of sunplyiny two Syass of
pariical date relstive oo thise expesurcs: (1) the perzeatzse ol
T

crrsealline free rilica esunt in ecch material, and (2) the partiecl: size
S [ D S
POED DR VI R U s

cintrivution of the air Loosne portion of cach ratoerial. This fu!
oo deemed essent:al es o oresult of the Tollowing well-lmova fzcis
relevive to human dust cxpcesures.

< an uncontested foetl that prolonged c.mo..,rw Lo EHeeIsive cocnlen-
roiions of certain types of atmospneric dust will result iz the sroiuztion
cither one of two, or possibly even a combinciion of both, ;
e following lungy disecces; 1.c., silicosis or asbestesis.
lmovn that there are five suecific Tacters that dircceily influe
production of these disezscs. They are: (1) the cowmjositic: of

ic acan: to strike or dash acai’,t,

co‘taln-“g e Jyec1fiu voluns of

T atnmespheric dust poriicles
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i.2., poereconiane erysiclline
nuntor of partiples of inbzxlod dust, (3) wno ol

oy st, () the lensth of Sime during wiicl
infe--w und, (5) the individwzl susceptibility o

v

o4t .-

~
—as W

Since the dcterminations revezled that sonme o2

21tpo3ed to dust concentrations of suca mogniiiics e

most lenient of ell dust standards, f.ce., & TLL.V. (*

oi 50 uppel ofruzir (see table bolow - aniry #+3) onlt

rovecicd (ver @ Johns iunville repreccitztive on 22

this maierizl cortained 12.0 - 13,07 asvesten with

85.C - £9.0% being entitled, ca*c*um silicute, tuen Lt 4 EER
that conclusive inTornation b.o obitained which w G, QYR SN
vzlues Tor two of the Tive specific factore listed above

percentage crystalline free silice prosent in this mntericl .
calcium s;“‘r Lo and the cxact werticla si"c distributics 9 tho Tuupinenid
portior . woch anberinl. e reileuvian eriterin was used ia Lo

evaluntica, or LQLJ data.

ey ™ e . ! - -
tenriac frez silice
.ll s’ ~-.L O [LChi-il .:— Ve A.L.

Iw “ormaiion in thoe estzolizhm

dust Jdurnishes the bu”
oi « Y.L.V. for the msccrlgl in quest

riesicd
ic.:. 'Lhis
sith eriteria o

ceioeiion i

arrivel ut in accordaace

Siliczte

&)
1]

acbestos | Bedaiun porceniale asbesics,
fi.et, 5 to 5C,J

vSilicate =2

(&)

asbestoc  Low perceniare asivesztcs,

-
Substonce ! L’nl iz Conditions
' |
5% | Silieca 25 guartu | liizn pereentaze cryst;lli;¢ JORIVINY
{ cilica, i.c., above o
z0% Silieca oz quarez D Mediwe percentoge cryoilaiiline
* free gilica, i.e., 5 to 500
3
(
i ¢
[ O - Silica as quuartz -} Low paercentage ¢ t"-linp Iree
silica, i.e., bg;0w ),
! ot Silicate as asbestos | High pereccaiage estestes,
ecmcl
ii.e., above 3T

)

|
|
l
|
|
|
|
|
1
1
|
l

# A.C.G.I.H. Threshold Limitc Values for 1961, paze 11 -
+ Vurrcn A. Cook, Personal correspondence, 21 February 190z,

1

)

Sceond:  "iic srestion of an inhaled dust vhieh 15 revi Ll

the respirziory - utem and the depih to which the dust ST

are sensitively related to particlaz siza2, Thus, =<he sio. factors
d

is a primary orc in determinics the mazaitude of izzand

LLoesinTen



PROCZDURED

e o walr danslodion ouf morticuinood

1 cewoa parciele siue, itu aren of
b o oeewd Lo revenled in Lhoe 101;3A;23
1
PARTICLE SIZE AREA OF DEPSSIV Az EE i
K , 3
I Above 5. O microns Yaszl ! Son: :
! ; ;
! " = . - Jo - 1 Rt e N
L.0 - 5.0 microns | Uoses mozwiratory noo | Greut WO LTS
, Liveoll ; i
: ! : g
i 1.0 micron Zlveoli (mwost optimumy Titrone
i < cize for nlveoli ]
t . resLeaiic:.) i :
| e i |
0.25-< 1.0 mlaron Ll ! [N
L J

The zetual proccdurc wus staricd oa
o Types of siunplas were olioinad.
S1le of "Kaylo' dust was tulo i
Jo, o Lhrough the wee of w Millivneo

ok _z2nek , and particle sizing veciainun,
Vol tnen used to determine the purvicle site da
JNle, cconvi, w dircet cample of ths wevanl

.Lcctcd and L:Lh: analyred Jor crysinlliiac oo
ricas, i.e., A-ray difiroction wad thor otent s

tceehaique, boul. Listed on papge b5 .0 On 4 Jdunnanlsy
ol "TWerobcg;n Todust were also oblained end
pC‘CcntJ”C cxryoialline Iree soi lwcu and puril
In a manner id..:tical wit h tnat uzcd on
]

: Zeth sampling and anciyoical methods are us Jocllovws:

Sronlinm: (1) ALl zumples used in determinirn
in alr wvere collected with o midget impinger app:
zd-cranked, four cylinder cuctica pump arawing
oo minute throush impirnpger Tlasks conta'alng 15
ictilled dust free wator.

;’*,l
(,

. (2) All samsles uscd in obtoining o
¢zl vere collected con M1l l ioncre Filters connectu
cierated pump.  These Cellulose Bster filter:s ave vec
mest efficient and ad“puuk-; filter material wvailalle

er
today being capable of veiaining particles down to and
~ n

Sooudveical: (1) The actusl counting tcchniqay, ced i this o Lrzin st
reXerrea 1o as the Lisht S'leld bicrosecnwie Co un;:ug chnn-vu;, '
wceurately deceribed cen zazes 152-153 of I

ic

Erouwn, XK. M. Cook, F. G. Key, and Thcedore ilmtehr, siiticin ol oo a0

. -

Hzalth, Vol. LO, No. h (April, 1950).




ccurces,  rirct, thoe sanoio o R oo AN
FolSF VLR AETYRY monLLLn" L»dnAI*war:;¢ COOLY e 5
) iscui oy the ALTLILAL Ouareocly. S-'CO""‘ e o
. zecounliczhed in accorannee witn Lho rocomacatul
paoes 165-179 of Industrial Tust by ““]A”CT &
.4 use of a Filar micromrter, and a standard micsconenst /Ll ablnl Lot
' the §3% (high and éry) ard 97X (oil ‘x:.tx_.gio;:‘,‘ oyt el

(3) Frév silica determairations
cT poia cf the'two following Lecinicyuy.
cnvitled, "Dctvrﬂin21101 of Quurty .o the ey
Fhosvhioric Acid" by M. A. Talvitic, Division o. ..
U. S. Public HUealth Scivice, Cincinuueti, Oklo, wra
diffroctioa techniquas as deceribed in the cucyeion
for Inmdustrial Hygienc", po. B36-439, end as nurior
Rescarch and Develepucnt Department, Instruscatal Methedo Coous, walon
Carvide Chemicals: Company.

RESULYTS: Tae waysicel dat;"li:tcd in the anpendix were cvol:
following facts:

arn revenlo e

(1) Tie composition of the dust (Tatle 5, puge 12) it

Acbestcs = 12.C Lo 13.0%
b 1 - ~, n ] f

&) For "Thermovestes': . e ”
(2) p s 2lline Free Silice = 2.52 1 20 CLi.

(b) For "Kaylo": L T e e

Crystalline Tree Silice = 5.00 L Cc 7.,

s

(2) The mwier of particlcs of cim
reveclisd Lo be:

5 rreatest cencentroceea in end crow
1

o greatest concentrution when Talia

ol
o

. (3) The particle sizec of the atmospheric dust
3, pazes 13 and 1% ) is demoastrated to be:

Predominantly 1.0 micron in size Tor both el i
bul slightly smaller in size for "Koylo" thmn Zor "Ilsrumebhastos!

L “ P p wtmm aam ek a peem demtee o :
(%) The iteagth of time utrlnu which the wmarticles owe imimle. (oo
demonstrated in Tadble ey ) reflects a weirhted rodocicn Lo the

overall dust expogu:co »o Jcth salerials,

(5) The individual susce L8, im o thic case, ae ol otnul2
T unneuesurcable human Lors wanich lends soeeiel ewpiiisis to the neld
- for thc conscientious usc of edeguate protective me:surc; loormed
eszceatial in the preventicn of these incurzble diseases.

' ! !
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solprted exposure at wiit .l
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Tae hazard to heulth, experiomesd wi.ea Tabricating oxly

is ncgligibl&: -

Tre vﬁV1*o"m-“L;l conditions in cvidence,
survey of the Tubricetion ol "Iaylo” bioc!

=)
health. -

1
T crminob bastos” blocks should not

band saw unless a more effective
instelled in such a manner.as o

cas,

LT

S
vmpa 2o s
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SEOTEIVE

- -

L300 [N
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it cuomatlic of reduzinD un:
thin salc wpl eccuning

inherent atmcsnneric dust concentrutions to witoin szl

1

limits

ALEDATICHS o

(1)

13

Do NOW fabricate 18" x 36" x b
the existi ng equipment unless:

i

s

Therinob:

{a) The atmcsphere dust provlem can oo
air througn the uvse of ventvilatiosn, o c.,

(b) ©he producer of thic
y block which will not relcas:

dust concentrations in ecxeccs

Submitted by:
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IRDUSTRIAL HYGIENE SURVEY

M EVALUATICN OF ATMOSZHERIC DUST CONDITIONS AT TEE CONSTRUCTION IHSULATICI CHIT
' , "TABLE L,
Lo Atmosvheric Dust Concentraticn Date
)
A3 Collected dith the Midget Impinger Pump & Appuiratus
|
i, . * SAMPLE
Tyve ; ) N i
éﬁtto . te | Time | Vol.|Blank # |DiluticziCount ; jowiz. di
'ht;rial No. Location . ‘in in in [Particles| Factor |Particlez| snzel
: efm |Min, | C.T. SEURIRE:
iormobestos | 1 |#1 Bend Saw "Mitcheli |0.1 [10.0{1.0 8.0 250 &).6 LR
while sawicg N
n 2 |#2 Eand Saw "Bennett" | 0.1 [10.0] 1.0 8.0 250 105.5 | Ch.s
off bearing
" 3 |#2 Band Sav "Raines" 0.1 {10.0{1.0 8.0 625 5Ly 0L.b
while sawing . ; i
) !
" L |41 South Grinder 0.1 | 8.5 {0.85 8.0 50 73.2 0 .1
¢ "Dunlcp” grinding fiber {
f \ glass pipe covers ;
' ; ;
" 5 |#4 Bznd Saw "Samples" 0.1 |10.0j 1.0 8.0 50 ;0 7i.% ¢ 3.t
sawiar "Kaylo" heed !
segmeats ;
N : !
" 6 |c. A. (General 0.1 |10.0]1.0 8.0 20 7.6 L ok
Atmospheric) south end :
of Shop i
' i
M 7 |G. A. North end of Shop| 0.1 | 10.0] 1.0. 8.0 50 95.5 { 20.:
Kaylo 1 |#1 Bend Sawv "Mitchell"” | 0.1 [10.0] 1.0 5.2 20 ! 37.2 §  3.c%
while sawing ; :
: : ;
" 2 |/2 Band Saw "Bennett" 0.1 | 10.0| 1.0 5.2 20 } 52.0 .45
off bearing . . ]
\ { !
" 3 |#2 Zand Saw "Raines” 0.1 |10.0/ 1.0 5.2 50 . 7$.0 [ 272
while sawing‘ ! 1
- l ]
" 5 {#3 Band Saw “"Samples" 0.1 {10.0{ 1.0 5.2 20 | 59.6 ! 7.0
Jeutting radius on head | f
segments \ ;
Q(;_( " : . i }
> 6 [G. A. South end of Shop( 0.1 | 10.0} 1.0 5.2 20 ! 23.4 .5
" 7 |G. A. Nortn end of Shop| 0.1 | 10.0| 1.0 5.2 20 ; h5.0 1 .o
1 ' { ;
$ ‘ :




| TABLE 2

!
f—\ .. ... SUMMARY OF LO-HOUR WEEKLY WEIGHED XPOSURES AS

EGITRITED BY FIVE VORKERS EMPLOYED AT BIDG. S511-201&

; 1 Length -0 Txposure in Hours ’E'erAWeek+ Concentrations in mromes of L
Worker® To Both "Tuermo- To Only To 0nly {um X " Wi oy o 1
o 2 n00estos Yoylo
‘bestds" & "Kaylo" {"Thermobestos"|"Iaylo ! Thermooe g
l - : : :
"Mitchell" 16.0 6.k 9.6 83.3 3.1
A\l Band Sav ' . .
['Ripping - T ‘
+ Blocks) ' PR .
] -
"Raines” , 16.0 : 6.1 9.6 101.4 17.1
'(}2 Zand Sew .
Ripping . \
by 15.0 6.4 "9.6 |2 13.1 7.7
[
| -
¢ 4
.« '
~’Cg.ue“ts) ,
"Bennett” 16.0 6.4 | 9.6 84.5 L.5 ' .0
.2 Band Saw| - ' .
ff Bearing)
{
e Morgen® | | SAME|AS SAMPIES !
3 & ;
b=pd Saws i -
32re as
] "Samples" S S
|

* These workers were selected for ldentification upon the suggestion of the Shop Iasulziicn
Febrication Foreman, Mr. D. R, Matheny, who stated that these particular mean prove tc Lo

. the oaes “ost exposed to high concentrations of this air borme material xncwa to the
trade as "calcium silicate"

+ Trese hourly exposure values were derived on the basis of the follewirg ectimuter z2lso
sudbmitted by Mr. D. R. Matheny: 16 hours a week are probably spent working with Lotz

- products (i.e., "Kaylo" and "Thermobestos") with about 40% of this beirg "Thermoov.sics'

exposure and 60% "Kaylo" exposure.

The following general formula was used in deriving the values reu ovoi o
ove a5 weighed exposures:
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DETERMINATIONS  OF THE PLR
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PRISENT IN BOTH "THERMOBESTOS” & "KAYLO", AS GUARTZ,

BY THE "TALVITIE" METHCD
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- "THERMOBESTOS" - "KAYZO"
Wy in|¥p 4 I” i ;'% FREE Wy ne| Ws in W. in ¢ ro3 |
TRIALS 1 W jvwe 1n /-3.13; TRIALS Wy 20w o U ..;:.; N‘“-“S
GRAMS | GRAMS [GRAMS 5105 GRANMS | GRANS | GRALE iz |
. . 1 ! " ; i
1 |0.5002 | 0.0390] 0.0069} 6.42 1 ‘ 0.5 | 0.0807 0.0433 | 7.k& i
A .1
2 10.5000} 0.0347f 0.0068] 5.58 2 0.5 0.0730 | 0.0384 7.32
| .
3 {0.5002 0.0396{,0.0082} 6.28 3 0.5 | 0.0563 | 0.0190 | T7.k46
' ' : |
_____ - _.__._.J._..__...____..__._.______.___i
Avefage % Crystalline Free SiCp = é;i Average % Crystalline Ire¢ 5102 = Z;E
1
Determinations of the Percentage Crystalline
! .
'Free Silica Present in Both "Therrmicbestos” &
"Kaylo" by the X-ray Diffraction Method+
- . ’
"Thermobestos" "Kaylc"
1 !
2.5% * 1% 5.6 % 19 \
- ' .
. |
*This inflorration obtained and reported by Mr. K. J. Garska, Resear:a and
Methods Group, Unioa Carbidc Chemicals

Development DePartment, Instrumental }

Company.
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* FIGURE 2
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