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Canseruz<icn Insulaticn S....n - Buildims 81122020

Raport £3-TH-3-G-1

The Censtucticon Insulatien Shop (Building 201€), Flant 512 Rt
fabricates large guantities of inmsulatizn block wizth ve.-.::a..d ) ws. This
rore efficient p'vced'..r‘ of fabricatisn has regplaced an oldsr, tive honored,

BT actice of using simple handsaws <o €3 the ]ob. Howaver, it has, at the sana
time, created a health bz..e::: resulting frea exposuTe T excessive concentrations
of atmspher.c dust.

The hazard to health has been evaluated and repcrred :::‘evwz.sly"
with the result that cne material, "Trarmobestcs" was clearly idenzified with the
hazard (exceeded TLV) and another material, "Kayle", was safe to Sabtricate
(within TLV). The present report (the third on this subiect) was initizted in an
attempt TO Supply answers to three basic questions: (1) was there any erwer
in the original evaluation cf "Kaylo", (2) can sug pletentasy extaust ventilatien
reduce the "Thermobestos” hazard to within safe acce'-te_": liziss, and (3) is
a hazard to health preduced in the fabrication of a th_*d material, i.e., "Carey-

Temp".

The information u.nmve. ed in the present evaluaticn revezls the
follcwmg facts: -

1. "Kayle" insulation blocks can be safely fahrizated with the
©  existing equiprent, '

2. "Ther—obestss" insulaticn bles ‘fs carnst be sa_.e'y fatrizated et
the present time w:._h existing equizTent, Lut esuld e
safely fatricated if the exnhaust ventilaticn is improved,

3. The TLV (Trnresihold Limit Value) for "Carey-Tesz" is identicz)
with that establishedfor both "Kayle" and "Trermchestes”,
- i.e., 20 —/pcf (millicn particles per culic foot) of air,

4. "Carey-Tem" also ca -wt be safely fabricated with the existing
equicment, but czula if imcrovemants ave rade in the
ventilaticn system.

§. The originzl "downdraft" exhaust ventilation rates, on eith-—'
tand saw, do not meet the reccimended capture velocity r
of 4,000 fom {feet per minute).

6. The sugplezentary "overhead" exrauss ve-x*;lat;:'x en beth hanz
saws, is an imgroverent and the rates do meeT thz reccmmended
capture velocity rate of 4,000 frm. .

1.H. Peporzs 62-IH-1-G-l7and 62-IH-2-G-1
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INTRCCUCTICH: A repcrs, submiteed in Masch 1952, stated thas an inhalatisn razard <=

h

' .‘l -I.A

ealth was x:mt..ced in ths Construction Insulatizn Shep wherever ":'m—c.ps-
insulaticn “":-&5 ware fabricated. In July 19667, a seednd sovay wis ésnsucees

in erdsr IO evaluate thiree new "Thermobestos” materials which had Mean seppliad
by the manufacturer for evaluatisn., This survey revealed that, although the
inhalation hazard to health had been substanszial -v reduced fro that enszuntared
during the first swvey, tha atocspheric cust concentratiocns being emistes _:--'-.g
‘a.-:.ca ion ¢f thesz new products, were still in excess ¢f the Threshold Lixs
Values as des-;-.at in the first regert. Thersfcre, all recommerdatisns s.-nuld
rerain evactly as s‘a.ed in the initial repors c¢f }‘a:ch 1962,

The manufacmizer and Unicn Carzide's Pu..he.s*'.ng Dezar—ers axpressed
a great deal of concern about the findings revealed in this initial repcrs when
it was uncovered that the manufactirer's Research [epartment alss had evaluszed
these materials and «as not ablie to produce results comparable with thoss
contained.in the report of liaxch 1962. That is to say, the atmospheric dust
csnceantrations re.*or"ed by the rarufacturer, w‘men frocessing "'I‘n......‘.:es-cs“
insulaticn blocks, were substantially higher th.:z those revealed in Repcrs
§2-IH-1-G-1. This revelaticn cisclosed the need for a more exzensive evaliazisn
of this problem S0 as to resolve all differences of cpinion relative to the
atrospheric dust exposures in.this envi:cnment.

This decisicn in faver of fur"he*' evaluaticn, prencted the
pmdv..ct.cn of 2 much mecre extensive study than was or:.gmally plarned, a sty
which eventua.uy enccrmpassed three separate intervals of dust sampling, analysis,
and eviluticn befere all of the unanswered health problems czuld be res-.wed.

DISCUSSICH: These three investi gat*.c_s ware ac‘ual.y iniziated for the general purtosss
{ of toth clarifizatizn and identification - puzposely- for clarifization cf the .

actual hazard to health (if any) ccnne:‘ed with the farrication cf three different
insulaticn materials and idantification of acceptable measures fcr use in reducing .
2ll exposures to within safe acceptable limits. .Ecowever, each investizatizn.
oczrred for clearly-identifizhle reasons as explained belom

The investigztiozn of 24 Jan 63 was ccndu::ted because:

1. The Johns Manville Company submitted a report, ccmpiled by their
Pesezrch Tepartment, whizh contained data’ tha- czrilizzed wizh
that sub=itted by this deparchent in Repert 62-IH-1-G-1,

2. This départment desired to clarify the reasons f:r the
discrepanicy between the two reports and to identify positively,
the actu=l conditions as they exist in the working envirsrment. .

The investigztion of 25 and 26 Teb 63 was conducted because:

1. In the p:ec:ed..ng investigation, the two insulation materizl
in question, i.e., "Thermmcbestos” and "Kaylo'™ were evaluate
m_dver:e:.:ly durz.ng the same afterncon, a prozedure whizh
was not in keeping with an attempt te stimulate the c:n:;:;::'s
of the c'-z.,me.l report.. In the original repgors, each material
was evalus =°ef' cn separate cccasions so as to preclude the
possibility that any one sarrle might gontain cust grosuced
by oth c--:'A"'crs. - '
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2. The "Mayls" insulation material had €S ba re-evazlia=ed,

3. The Csmstrmucticn Insulatisn Shop requested that a rew imsulazia-
meterial ~i.e,, "Carey-Tem", be eva.‘.ua.te.d.

The investigaticn of 6 Mar 1953 was c:n:.‘.x..c‘e" because
1. The Cons=usticn Insulation Shep recently had installed

suprlezentary exraust ventilaticn on both band saws and
desired <o know if this additional control method weuld red:

A3l
the "Thesmobestos" dust concentrations to within safe asseptatle
limits.

A compariscn of the reascns listed above discloses that eazh was
ifferent in czntent and c::‘.cm-d actually with different investizatiszns but
a.ll were :.nt.m.ated in pa=z, i.e., each was concermed with the same envircrrar

-
sy

. the same locatica and the same spec.f:.c methods of fabrizatisn., Consequ tently, the

sampling precedures, ut'.l'.zad in each.instance, basically were idantizal and in
accordance with the following condensed explanaticn:

First: Two methods of fabrication, i.e., cutting and edging,
and cutting a.radius, were evaluatad at each band saw
- since this is standard practice followed in the fatricatison
of gny inswlation material, .-..
Second: The environrental cocnditions of both ~ce.. ing Tepert .s,
' i,e., 62-IE-1-G-1 and 62-IH-2-G-1, were cduplizateZ in ¢!
all outsids.doars to the. building were c’osed.

Third: . Each.cdust sample was ccllected in t‘-.e operater's breathing
.zZone"as h.-. m'-ked in the fabricaticn process:- -

Feurth: The cormplete fabrication of "Carey-Temp!.inmsulazion blocks-
was e.valua.‘::ed in two ways: - First, ‘with 21) available -
- ventilaticn in ot:emt'.cn and seccnd,with only the: o:“_g.:xe...
dewniraft ventilation in operatiom,

Specialized sampl ing p*sced.zr-s were utilized alsc during perticns
of the lat‘e. oo investizztions, in an endeaver to evaluate the supplementary
exhaust ventilation system which had been installed as recommended. Theses were
as follows: - - .

First: The ccrplate fabrication 'of "Thermobesteos" insulatien blocks
was evaluated in two ways: First, with all available
ventilaticn in operati:n and seccnd,with only the originzl
dowrlraft vent*’a:*_cn in operaticn.

Seccnd: The cemplete fabricaticn of "Carey-Temp" insulation blecks
was avaluated while vtilizing all available exhaust
ventilaticn.
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) t is necessary o explain trat "Kavls" insulatien :losks ware nos
chluded as a pars of this evdut.}:n §ince the initia) investizatizn, (performas -
~ u-&thcm.: s;:;;.:lementary exhaust ventilation) disclesad enly one exposuse exceeding
the TLY of 20 mppel ef alr ang, therafcore, Lt could be assumed Rar gny vensilaziss
T right be added should be rore than aceguate in esntrelling tha hazars,

- ~tdne w

EVAJUATICONS

: A. Atxcspheric dust exposiTes:

1. The ccnsentraticns of inhalable dust, present in the breatninmz zone whan

oy

fabricating any cne of the three Types of insulation mazerizls, were

= - - S

determined in accordance with the following proceduze:

a. Three locaticns and nine diffsrent conditions of exzcsure, as
descrilted on Page ¢, were selected ‘for evaluatien.

b. Atmospheric dust samples were collected threugh the usa of <he
impingement* principle of 2ir sampling. - The midger impinger
‘apparatus (descrided on Page §5) served as the instrumens cf usa.

_ ¢. The concentration of dust collected in eazh sample was esctablished.
through the use of standard light field miesoscopiz counting '
technigues as dessribed on Page 5.

T | T

2. 'The size &f the particles of inhaled dust was determined, for both "Kayls”
and "Thermobestos", in the initial swvey of 19852 in acsardance with the
procedure described ‘on Page’ S (Conseguently, .no effcrt was expended o

~ repeat the determinaticn for any cf, the insulation materials since.the

: sawing techniques-as'wall as equipment, i.e., saw blades with Tires teeth -

et 3 ] y

to the inch cperating at 2200 linear feet per minute, were .identical cn

<h occasicns and, therefcre, the size of the partizles should nst te
expected to deviate to any great.degrees frem. the prior rezzrdad values,

-
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3. The composition of <the dust, i.e., percentage crystallinad’ free silica cr
percentage asbestos was determined for both "Kaylo" and "Thermobestss"
in the initial survey of 1862, Conseguently, no effor: was expenced to
repeat this determination.since the materials used on becth occasicns, were
repcrted as being identical in composition. However, since the czmpositicn
. of "Carey-Temp" was not established at any earlier .date it was deemed
' imperative that 'iv.be determined and repcrted at this time. This was
‘accomplished as described on Page §.

T I

B. Llocal exhaust ventilation contrels:

. 1. The velocity of the air being exhausted through tha ventilatisn nhoed
openings on both band saws (#L and #2) was measured through the use cf a
Model 60 Anemctherm air meter,

t e ol e

. 2. Tour variakle ccnditicns.of intsrest were evaluated:

a. The velocity ¢ air thrcugh the douwndraft hood on both saws with &1L -
*  other hcods on the system closed off, :

%2 This means to strike against, as (in this applica+ticn) the striking cr dashing cf atroszheriz
f ust particles against the bettcn ¢f a small impinger flask containing a spesific volume

of dust-free wazter as a collecting =22ium. :

)y 2 g -




5. The velocity of air thrsugh the doundzaft hocd on Doth saws wish
ail other hoods ¢n the systen open.

c. Tne velscity of air toTugh the suspletanstasy cverhezd hosd on So<n
saws with all other hoeds on the systan clcosed off,

d. The velzcity of air through the supplemsntary overnead hocd cn Sesth
saws with 21l other hocds on the systam cpen.

.. =S - in izal me=ihc Te follews:
F._EDURES: Beth sampling and analytizal methcds we =llews

SAMPLING:

1. All samcles used in determining the asztual csncentraticns in ai- were

wawes

collected with a midget impinger apparatus, saspling 0.1 cubis faes of

air per minute through impinger flasks containing 15 millilisers of
double distilled dust-free water.

ey 7 YA ' .

2. - All samples used in obtaining particle size distributisn data wars
collected cn millipsre filters.connected to a small battery-cperates

-

1. Each dust sample was evaluated tloough the use of a dsunting srocedure
referred to as the light field microsccpic counting teshnigue.®

2. The farticle sizing technigues were derived from two sesarate scurces,
First, the sample was prepared for §izing in acsordznze with a permanent
mounting .method.+.. Sescnd, the actual sizing was acseomplished inm . )
acsordance with the recormended technigue depicting the use of a filar
miccometer and a standard mizroscope wille using both the 43X (high and
dry) and the 97X (oil immersion) objectives.?®

3. The evaluation and free silica determination of "Carey-Temp" raterial
was accemplished tr—cugh the use of two methods. .Tirst, threough
_information supplied by Mr. E. D. Bmeng, Diredrtor of Research of <the
Philip Carsy Manufacturing Cempany and secand, thsugh contracted
analysis performed- by Mr. Thomas M. Durkan, Chief Chemist for the Trudean
Foundation, Inc., Saranak lLake, N, Y. -

[ P (YR N A.x.l"*)..l..,.... H I

PESULTS: See Pages 8, 9, 10 and 11,

T

.
-

¥ Drinker and Hatch: "Industrial Dust", 2rd Edition, pp. 152-153, MeGraw-Hill Book Company,
Inc. , New York, 1954.

+ Pautus, H. J., Talvitie, N. A., Fraser, D. A., and Keenzn, R. G.: "Use cf Meztrane Filters
in Air Sampling", A.I.H.A. Quarzerly, Vel. 18, p. 268, Sertember, 1987,

! inker and Hatch: "Inoustrial Lust”, 2nd Eciticn, pp. 1€5-179, lMeGraw-Hill Bosk Cempany,
Inc., New York, 1954. . :
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CCHCLUSICNS :
M Relative to dust expesuces frem Graph 1 § Tables cn Pages 8 § §:

1. "Thermobestos" "':s..le.':-:n blozks should nct be fabricated when using e
the original downdrait extaust ventilarizn. )

2. "Keylo" insulatizn blocks csuld e fabricated safely when using only the
original downdraft exnaust ventilation if existing leaks, obsarved cn the
fl band saw, are corrected. ‘

3. "Kaylo" insulatizn Llocks d-f:n.tely a2y be safely fabrissted uhen ysi:
<he entire exraust ventilztion facilities now available, i.e., hoods
above the blccks as well as below.

33

Frea Gragh £2 € Tables on Pages 8 § 9:

1. Methods of handling "Thermobestos” bloaks (preparatory to sawing) and

scraps (after sav.---) contTibute. greatly to spesific md.vzdu_ exzosaes
as d-'nons?ated by °he fal.o'-r:mg facts:

a. ‘I'he fah izn process,: whizh &lways begins at tha 42 bard saw wizh
the s:.nple c' -.:ng of each-18" x 38" x 4" block into three graller
blecks abcut 18" x-12" x 4", is normally the least dusty.of all tha .
fabrication cperations as reve.led by the samples taken on 24 Jan 18:3:

0. Jded

+-b. .However, cn 6 lMar 1553, this operaticn was revezled as being cre of
L tha dus..:.es T, *eguﬂess of <the ventilaticn being used... .

c. 'I.'hare was on_y cne major variabls betwe.n the sarmcles taken en <t

two dates, i.e., the method of handling the blocks preparatsry t:
sawing. . Consideration of the procedure used cn thess dates revezls:
(1) that on 25 Jan 1983, the blocks were rolled up to the saw afrar
having been rempved from their shipping ‘cartons and stacked en a
"dolly".fcr éasy individial rempval and (2) on § Mar 1953, .the blocks
were not removed from their shipping cartons until needed by the

. worker. A largs amount of dust is procduced when blocks are removed

. : individually from the cartons as a result of the natural abrasicn
produced when cne block is pulled over the surface of the cther,
Censequently, the dust cencentrations on this date at this lecatizn
were greater tThan norwal, -

2. The supplementary cverhezd ventilation (added since the time cf the
preceding two repe=s) does successfully reduce the dust exposures,
- . However, it dsoes nct reduce "Thermmobestos" dust exposures to within-safs
- i accep.able limits wnen cutting radii,

From Graph 3 € Table cn Page 9:

_ 1. rey-Temp" dust concentrations for each evposute was substantially

: greater than the ccmparakble "Thermobestos" dust cancentraticns and in
excess of even thz mcst lenient TLV es-a.bl-sh fer hman exposures, i.e.,
50 mppef of air,

" .. e @ seeec®
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2. The existing exhaust ventiliticn systew as installed on Soth Sand saus
is incapetle cf reducing the cust hazaxd, assccizted wizh the fatrizzsing
. of “Carey-Tenz", to within safe acceptable limits, i.e., 20 mppef 27 ai-,
Relative to the exhaus— ventilatizn systen:

1. The duct velesity in the downdraft ventilatizn svsten en Both Sand saus
is far below the reccrmanded value cf 4030 fm. ‘

2. The duct velocity in the cverhead ventilatisn systen zn Beth be-d savs is
egual to or rcre than the reccmrmended value of 40CQ f&.

3. The veloeity in the downdraft ventilatizn systess for beth tand saus
coculd be increased by patching all holes, leaks, ets., nsw in existenze.

RECOMMENDATIONS

1. Do not fabricate 18" x 38" x 4" "Carey-Tamp" cr "Tharmobestos” i=msulasicn
materials unless:

a. The atmospheric dust problem can be reduced to below 20 mppsf of air
through the use cf improved :ventilation technigues or repairs o the
existing systex, or’ .

b. The manufacters of the two makes of insulatisn materials are adle
to produce a product which will net release, upen fabrizatisn wizh a
band saw, dust concentrations in excasss of 20 mppef of air,

Subrizsed t;y: Z‘é—g; QJ\,

REP:hl
23 October 1963 . . .
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IAL HYGIZNZ SURVIY

Evaluatica of Atmospheric Dust Conditions at the Construstion Imsulation Shep

Table #1

Atmospharic Dust Consentraticn [ata

m Colleczted then Using Only Farwial
Ventilation, i.s., Only Eelow the Slocks
Cutzing ¢ Edging Insulaticn Blocks
Type of . ) Cencensrztion
Cate Material Descripticn of lecation in mppef
25 Feb 63 Kaylo §l, i.e., South Side cf the #2 Band Saw 2.32
24 Jan 63 Thermobestos fn, " -on L L 10.00
6 Mar 63 " i, " " oo nw §1.50
25 Feb 63 Kaylo , #2, i.e., South Side of the #1 Band Saw 17.92
2% Jan 63 Thermobestos #2, " " won v onowon 26.36
6 Mar B3 " ‘2' " n on " on " " n 42.70
- ~ Cutting a Padius on Insulation Blocks
Type of Concentratiszsn
Date - Material Description of location in mppe?f
Mar 62 Kaylo #3, Z.e., South Side of the §2 Band Saw 17.10
25 Feb 53 n . ,3, " " " " " " " 3.39
Mar 62 Thermobestos 3, " " L 101.40
2'4 Ja.n 53 L] ,3’ " " ll. " 1t n " ” sg‘sg
6 r‘ar 53 ” #3, " " " n " L n 1" 38.82
Mar 62 Kaylo #4, i,e., South Side of the #1 Pand Saw 3.06
25 Feb 63 1] ﬁl, " " " wow N " " 29,28
T Mar 62 Thermobestos #u, v " #oorn woonon 83.30
2“ Jé.n 63 " ‘u’ " " n 1n " 1" " . " 66.53
s"ya 63 n #L" ” 1 1] ", " " 1" 1" " 70.00
e
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Table 22

Atmospheriz Dust Cencentraticn lata
Collected When Using All Availatle

[{s]

m Ventilation, i.e., Bcth Aove § Below the Blccks
Cutting € Idging Ir su.at.:m 8locks
. Type of Cercenrazic
Date Material Desc:‘- tizn of LC:E.‘C..G"l in mppe?
6 Max'63 | Thermobestos £la, i.e., South Sids of the §2 Band Saw 30.20
26 Feb 63 Carey-Terp Fla, " " n.mor o £1.70
6 Mar B3 Ther=cbestos #2a, i.e., South Side of the #1 Band Saw 17.582
_26 Feb 63 Carey-Temp F2a, " " P n " §3.2C
- - . Cutting a Radius on Insulation Bloecks -
:.: Type of X Concentratic
Date Material Description of lecation -in mppes
(\Har 83. Thermobestos:: . : #3a, i.e., South-Side of :the #2_Band Saw 22,62
s Mar 83 Therobestos ': #la, 1 €y South Side of ..he il Band Saw §1.70
26 Feb 63 Carey-Temp™ ) L3, . " won 85,40
:‘ZS Feb 63...4. - C;.re.y-‘l:em_: : £5a,-i.e., North Side.of the #1 Band Saw ~ 100.¢0
» Indet for Graphs #1, #2 & #3
#f1 = South S:.de #2 Ba.nd Saw - Cutting Blocks - Ve.nt:.la.t:.on Only Below
,2 = " #1 " - mgi:’g ” - . n "
g3 = " " $2 "™ "™ - Qutting a Radius - " " "
’u = n " 'l 1] n - " 1" n - " " "
- fla= " " §2 " " o Cutting.Blocks -. " Bot‘x Axove E: Belcw
- #2a =’ ” " 1 n n _ Egiﬂg L - " " "
fa = " " #02 " " - Cotiing a Radius - " " " "
. #ua = " " ‘l " " - .4 1t " - n " 1" "
- #Sa = North Side #1 Band Saw - Cutting a Radius - Ventilaticn Both Sbove £ Below
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Table #3
Determination of Fercentage Cystalline free Siliza
Present in "Thes=cbestos”, "Kaylo" £ "Carey-Temp"
as Quascz by the "Talvitie" Msthod

"hesmobestos”
(As Centained in Repsrt 62-IM-1-G-1)
[
Trial § W1 in Grams W2 in Gaz=s ¥3 in &a=s $ Free 502
1 0.5002 0.0390 0.0063 .42
2 0.5000 0.0347 0.0088 5.53
3 0.5002 0.03%6 - 0.0082 6.28
N . Average Pexzentage Crystalline free §107 = 6.4
- maylo® .
a (As Contained in Repert 62-IH-1-G-1)
a :
< Trizl. # Wl in Grams - WZ in_&'a_'ns W3 in_ Grams % Tree $104
il ! ' 0.5000 0.0807 | 0.0833° 7.48
3 ‘2 ; 0.5000. 0.0730...-. : 0.038% .- - 7.32
3 '3 . 0.5000 .. 0.0563 ~—.: L 0.01807 " 7.48
= Average Ferzentage Crystalline free’™S) 02 =77.4 °
“Carey-Temp? .
(As Repc:zted by Mr. Themas M. -Durkan)
4 October 1963
. Cemponents Soluble in Ezl 10,.8%
- " Other Cocmponents Soluble in Phesproric Acid 88.8%
_ ‘ 99.6%
) : H .
: Percentage Crystailine ITee §5;0; as Quart: 00.4%
{'\
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Table #u
Ventilation Fates on TwWo 3and Saws
e
Hood Being - Ventilaticn Ra:.
ate Sand Saw Qhecksd Tescriptisn ef Condizien . in fm

25 Feb £3 #2 Downdras« C'n_y D::'.-zdra.... Sys‘m '1 Creration 1500

6 Mar 83 #2 " " 1450

2S5 Feb 63 #2 " De-rdraft & Overhead Syste:n in Operazicn 1200

6 Mar 63 §2 ' " " " " " " 1200

25 Feb 83 §2 " | Evezy Eocd in tha System Open gsa

6 Mar 63 #2 " ' " noowom o v ' 900

25 Feb 63 2 Overnesd | Doumérafz € .Overhead Systen in Operaticn 6500

& Mar 63 §2- - A= " 1800

25 Feb 63 | -~ #2 " Eve:'y hocd ..n the Systen ON"'x 4000 -
 Mar 63 fr . S

) : ! i ) -

-l B 1 t »

25 Feb 63 | #1 | Downdraft | Only Dewndraft System in Operation 2100

B Mar 63 | C#1 . " " "o :1500. .
25 Feb 683 | " #1 . ~1dra..‘ S Ove'head °ys..e:n :.:x Opv'a.t*cn 1500° "~
A~Mar 63 | T BL - -} " " | 1150 ]
e« Feb 83 } . #1 - " Eve:y i:oo"‘ '-x the. Sys-enoOp"n - : 1200

§rar 63 | AL - v .

35 Feb 63 |* 1 - Overn.a.. Dc-;.n:‘.ra.f‘: ‘€ "Cverhead System -in Operaticn £300
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