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Construcsticn Insulation Shop - fuilaing §12-2¢18 

Report €3-IH-3-¢-1 

5 

The Censtructien Insulation Snsp (Building 2018), Plane §12 les cation, routinely 
fabricates large quantities of insulatisn bleek with ventilated hans sa. S. This 
more eflicient procedure of fatricaticn has replaced én older, tive henored, 
practice of using. simole harisaws to do the job. However, it has, at the sera 
time, created a health hazare resulting fron exposure ts excessive concs wrations 
of atmospheric dust. 

The hazard to health has been evaluate and reperzed previcusly* 
with the result that cne material, "Trasmobestes" ues clear: ly idencified with the 
hazard (exceeded TLV) and another material, "Kayis", Was safe <o wabsicate 
(within TLV). The present report (the third on this Sudiect) was initisted in an 
attempt to supply answers to three basic questions: (1) was there any erser 
in the original evaluation cf "Kaylo", (2) can Supplecentary exhaust ventilecion 
reduce the "Thermobestes" hazard to within safe acceptable limits, and (3) is 
a hazard to health oreduced in the fabrication of a third material » i.e., "Carey- Temp". 

_ The inforsation uncovered in the present evaluation reveals the 
following facts: ° 

1. "Kayle" insulation blecks can be Safely fabricated with the 
' existing equipment 

2. "Thermobestcs" insulation bles cks cannst be safei y fatricated et 
the present time with existing equipment At, Sut cculd te 
Safely fatricatec if the exhaust ventilation is imsreved, 

3. The TLV (Tireshold Limit Value) for "Carey-Texs" is idencica? 
with that established-for both "Kayle" anc aay parmobesces", 

. i.e., 20 pref (millicn particles per cus oot) of air. 

4. "Carey-Texs" also cannot be safely fabricated with the existing 
equipment, but ccula be if imsrovenents are rade in the 
ventilation system. 

S$. The original "downdraft" exhaust ventilation races, on either 
band saw, do not meet the recommended capture veloc ity rate 
of 4,000 fon (feet per minuce). 

6. The supple= ementary “over! head" exhaust ventilation cn beth bans 

capture veloci ty raze of 4 000 fen. 

1.H. Peporzts 62-IH-1-G-land 62-Ik-2-G-1 
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INTRODUCTION: A repsrt, subvisted in March 1962, stated that an inhalation bacarg = 
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~ ealch was procucec in the Construction Insulation Shep whenever "Tharschesces” 
insulation blocks ware fabricatec. Ta July L962, a second sorvey was eencuc-e4 
in erder co evaluate tires new "Themmobestos” materials which hed deen cusaiiag 
by she manufacturer fer evaluation. This survey revealed that, although the 
inhalation hazard to health hac been substansiaily reduced from that enccuntares 
Curing the first survey, the atmcspheric cist concentrations being exizred urine 
fabrication cf these new frocucts, were still in excess of the Threshold Lini+ 
Values as designatec in the first report. Therefore, all recommendations snould 
remain exactly as stated in the initial resort cf March 1962. 

a great deal of conser about the findings revealed in this inicial reserz when 
it was uncovered that the manufacturer's Research Deparcment also had evalusced 
these materiats and was not able to sreduce results comperable with those 
contained.in the report of March 1962. *% is to Say, the atmospheric cus 
concentrations reported by the manufacturer, when processing "Therssbesccs" 
insulation blocks, were substantially higher than those revealed in Reporz 
62-IH-1-G-l1. This revelation disclosed the need for a more excensive evaluation 
of tnis problem so as to resolve all differences of opinion relative to the 
atmospheric dust exposures in this environment. 

The manufaczimer and Union Carside's Purchasing Desarccer- expressed 

- This decisicn in favor of further evaluation, -premeted the 
producticn of a much mere extensive study than wes originally planned, a study: 
which eventually encompassec three separate intervals of dust sampling, analysis, 
and evalution befere all of the umanswered health problems could be ressived. 

DISCUSSION : These three investigations were actually iniciated for the general pursoses 
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of both clarificatisn and identification - purposely- fer clarification ef tre . 
actual hazard to health (if any) connected with the fabrication of three different 
insulation materials and idenvification of acceptable measures fer use in reducing. 
all expesures to within safe acceptable limits. However, each investigatica. 
occurred for clearly-iderciziable rezsons as explained below: 

~ The investigation of 24 Jan 63 was ecnducted because: 

1. The Johns Manville Company submitted a report, compiled by cheir 
Research Desartment, which contained data that corflieced wich 
that subcitved by this deparczent in Repert 62-IH-1-¢-1. 

2. This départment desired to clarify the reasons for che 
discrepancy between the two reports and to identify positively, 
the actuzl conditions as they exist in the working enviresment.. 

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

1. In the preceding investigation, the two insulation materizls 
in question, i.e., "“Thermcbestos” and "Kaylo™ were evalueted 
inadverzently during the same afternoon, a procedure which 
was not in keeping with an ettempt to sfimulace the condition 
of the criginal report.. In the original resorz, each materiel 
was evaluated cn seperate cccasions so as to preclude the 
possibility that any one savsle might contain cust preduced 
by both creraticns. - 
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wows 2. The "¥a2ylc s" insulation material had to ba re-evaluated 

3. The Censtrseticn Insulation Shop requested shat a new insulaci-- 
miterial,-i.e., "Carey-Texp", de evaluated. 

The investigation of 6 Mar 1953 was cenducted bec2usa 

l. The Conserecticn Insulation Shep recently had installed 
supplesentary exhaust ventilaticn on both band saws and 
desired to know if this additional control method would reduce 
the "Thesucbestes" dust cencentraticns to within safe acceptable 
limits. . 

A comparisen cf the reasens listed above discloses chat each «2s 
ifferent in content anc concemmed actually with different investigaticns but (a ames 4 8. 

at were interrelated in part, i.e., each was concerned with the sams envis Torrens, 
- the same locaticn and the sane specific methods of fabrication. Ceonseq: Sly, the 
sampling procedures, ‘utilized in each. instance, basically were identical and in 
accordance with the following condensed explanatic: 

First: Two methods of fabrication, i.e., cutting and edging, 
and cutting a.radius, were évaluatad at each band saw 

- since this is standard practice followed in the fabricaticn 
of ény insulation material. .-.: 

Second: The environmental cenditiens of both preced: ing mepert “Sy 
i.e., 62-IE-1-G-1 and 62-IH-2-G-1, vere Cuplicaze4 in 2 
all cutside. dears to the building were closed. 

Third: . Each dust sample was collected in the operater's breathing 
. Zone 2s ne. worked in the fabricacicn precess:- -- 

Fourth: The complete fabrication of "Czrey-Temp'! insulacion biecks- 
was evaluated in two ways: ° First, with 2ll available 

. ventilatien in operation and secend;with only the -original 
downcraft ventilation in operation. 

Specialized sazpl ing Frocecures were utilized also during percicns 
of the latter two investigetions, in an endeaver to evaluate the supplenentary 
exhaust ventilation system which had been installed as recommended. Thesa were 
as follows:: - . 

First: The complete fabrication of "Thermobestos" insulatien blecks 
was evaluated in two ways: First, with al) available 
ventilation in operaticn and second,with only the original 
dowrar2te ventilation in operation. 

Secend: The complete fabrication of "Carey-Temp" insulation blecks 
was evaluated while utilizing all available exhaust 
ventilaticn. 
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< is necessary to explain that "Kaylo" insulaticn blocks were noe included as a part of this evaluatisn since the initial investigatica, (performae . r~ without Supplementary exhaust ventilation) disclesaz Oniy one exposure exceeding she TLY OF 20 mazes cf air ans, sherafers, it esuld be assured SAS any venctilatics t might be added shsuld be more than acequave in contrelling tha hazard. 

EVALUATIONS : 

: A. Amespheric dust exposimes: 

1. The consentmations of = alable dust, present in the breathing zene when fabricating any ene of the three types of i: ticn materials, were determined in accordance with the following procedure: 

a. Three locatiens and nine different conditions of exscsure, as desczited on Page 9, were selected for evaluation. 

b. Atnospheric cust samples were collected threugh the use of che . impingement* principle of aim sampling. —The midget inpinger @pparawus (described on Page 5) served as the insermmen- of usa, 

~ + The concentration of dust collected in each Sample was established. through the use of standard-light field mieresespics counting 
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techniques as described on Page: S. * 

2. ‘The size of the parzicles of inhaled dust was determined, for beth "Kavlo” : and "Thersobestos", in the initial survey. of 1952 in accordance with <he ? procedure described'on Page’ S: Conséquently, no efferz vas expended to” Vo repeat the determination for any ef the insulation materizls since che > Sawing techniques-as‘well as equipment, i.e., saw blades with three teeth - i to the inch cperating at 2200 linea= feet per minute, were idencic2) on = tA occasions anc, therefore, the size of the parcicles should now te - expected to deviate to any great.degrse £ the prier recorded values. 
bad 

3. The composition of the dust, i.e., percentage crystallina free silica ex 
percentage asbestos was determined for both "Kaylo"™ and "Tnermobescss" 
in the initial survey of 1962. Consequently, no effor: 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 et this tine. This was 
‘accomplished as described on Page 5. - 
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B. Local exhaust ventilation controls: 

- . 1. The velocity of the air being exhausted through the ventilation nocd : openings on both bend saws (#1 and #2) was measured through the use of a 
Medel 60 Anemothers: air meter. 

. 2. Four variable cenditiens.of interests were evaluated: 

a. The velocity cf air thrcugh the downdraft hood on both saws with all -- 
other heeds on the system closed off, : 

res means to strike egainst, as (in this application) the striking er dashing ¢f attossheri: 
ust particles against the betten cf a stall impinger Slask containing a specific volute 

of dust-free water as a collecting cadium, 

SQ ree eT eaten” Leslie aaa " oh ate: -—= . -_—— . 
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5. The velocity of air thrcugh the ¢sun¢rafs heed on both sans with 
ail other hoods cn the system open. 

¢. The velocity of air chrcugh the suspletensary overhead hoes es ust 
Saws With ail other hoecs on the systan clesed ofé, 

@. The velocity of air through the supplecentary overnesd hood cn bert Saws With all other hocds on the systan cpen 

F.-vEXRES: Beth sampling and analytical metheds were fcllews: 

SAMPLING: 

1. All samples ssec in determining the acvual concencratiens in air were ane swe Se en awe o amt i 

collecced with a micget impinger asparatus, Sampling 0.1 cubic feet of 
ai> per ginute througn impinger flasks containing 15 miliiticers of 
double distilled cust-free water. 
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2. -ALl sazples used in obtaining particle size distribucien data were 
collected cn millipsre filters .cennected to a small bavvery-cperated 
pum. 

ANALYTICAL: 

s
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1. Each cust sample was evaluated through the use of a Csunting procedure 
referzed to as the light field micrescepic coun ing techaicue.* 

2. The particle sizing techniques were derived from two sezarate scurces. 
First, the sample was prepared for Sizing in accordance with a permanent 
mounting .method.+.. Second, the actual sizing wes accomplishes in. . 
accordance with the recommended technique depicting the use of a filar 
micrometer and a standard misrosesse while using bcth the 43X (high and 
dry) and the 97X (oil imersion) ‘ebjectives.+ 

3. The.evaluation and Sree silica determination of "Carey-Terp" raterial 
was accomplished thocugh the use of two methods. Sirst, through 
information supplied by Mr. E. D. Exmenc, Directer of Research of che 
Fhilip Carey Manufacturing Company and second, through centrasced 
analysis performed: Sy Mr. Thomas M. Durkan, Chief Chemist for the Trudeau 
Foundation, Inc., Saranak Lake, N. Y. 
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RESULTS: See Pages 8, 9, 10 and 11. 

© Drinker and Hatch: "Industrial Dus", 2nd Edition, pp. 152-183, Me@raw-Hill Book Commany, 
Inc. , New York, 1954. 

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

bo sinker and Hatch: "Inaustrial Dust", 2nd Edicion, pp. 165-179, McGraw-Hill Bock Company, 
Inc., New York, 1954. , 
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CONCLUSIONS : 

Relative to dust expessres from Graph £1 & Tables on Fages @ € $: 

il. "“Thermobestos" ins:lazicn blosks shsuld¢ not be fabricated then using erty 
she original downcract exhaust ventilatisn. , 

2. "Kaylo" insulatisn blocks could te fabricated safely when using only the 
original dswndrafz exhaust ventilation if existing leaks, observed en «he 
#1 tend saw, are corrected. 

3. "Kaylo" insulatisn blecks definitely may be safely fabricated when using 
she entire exhaust ventilaticn facilizies now available, i.e., hoods 
above the blecks 2s wall as below. 

From Grash #2 & Tables on Pages @ & 9: 

1. Methods of handling "Thersobestos" blosks (preparatory to sawinz) and 
scraps (after sawing) contribute. greatly to specific individual exposures 
as cemonstrated by the following facts: 

a. The fabrication process,-which always begins at tha 42 hand saw with 
the simple circting of each:18" x 38" x 4" block ints three caller 
blocks about 28" x-12" x 4", is normally the leas: custy.of all the . 
fabrication cperations as revealed by the samples taken on 24 Jan 1622 

'b. However, cn 6 Mar 1953, this operation was revesled as being ene of 
“+ the dustiest, regardless of the ventilation being used... . 

c. There was only cne major variable between the samples taken en the 
two dates, i.e., the methed of handling the blocks preperatsry to 
Sawing. . Consideration of the precedure used cn these cazas revesls: 
(1) that on 24 Jan 1983, the blocks were rolled up to the saw aftar 
having been removed from their shipping ‘cartons and stacked on a 
"dolly" fer easy individial resoval and (2) on § Mar 1953, .the blocks 
were not removed from their shipping cartons until needed by the 
worker. A large amount of dust is produced when blocks are removes 
individually Sron the cartons as a result of the natural abrasion 
produced when cne block is. pulled over the surface of the cther. 
Consequently, the dust concentrations on this date at this lecacicn 
were greater chan normal, - 

2. The supplementary cverhead ventilation (added since the time cf the 
preceding two repezcs) does successfully reduce the dust exposures, 
Kowever, it does NSt recuce "Thermobestos" dust exposures to within: sale 
acceptable limits wsnen cutting radii. . 

From Graph #3 & Table cn Page 9: 

1. “Carey-Temp" dust concentratisns fer each exposure was substantially 
greater than the comparable "Thermobestos" dust concentrations and in 
excess of even the =cst lenient TLV established fer Renan exposures, i.e., 
$0 mppef of air. : 
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2. The existing exhaust ventilation systen as installed on ten band saws 
+S incapatle ci recscing the cust hazard, associated with <-he facricztion fo. of "Carey-Texe", ta within safe accestable linics, t.e., 22 mpsef of ain, 

Relative to the exhaus: ventilation systen: 

lL. The duct velocity in the dsundraSs vencilactics Sysven on both band saws 
is far below the recomended value cf 4090 fon. , 

2. The cuct velocity in the overhead ventilatisn systen on both band sacs is 
equal to om mere tran the recommenced value of 4000 fen. 

3. The velocity in the downdraft ventilation systens fer beth bane saus 
could be increasec Sy patching all holes, leaks, etc., now in existence. 

RECOMMENDATIONS: 

1. Do not fabricate 18" x 36" x &" "Carey-Tamp" cr "Thermobestos" insulacicn 
materials unless: 

[-
. a. The atmospheric dust problem can be reduced to below 20 moss of 

through the use cf inproved :ventilatzon technicues or retaizs <9 tt 
existing systen, or . 

b. The manufactmers of the two makes cf insulation raterials are able 
to procuce a product‘ which will net releasa, upon fatriczticn with a 
band sax, dust concentrations in excess of 20 mopef cf air, 

Subicted by: 404) s ST 
Re &. vrasle 

SO Industrial Hygients: wy
} 

REP: Al 

23 Octobex 1963 . . 
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Table #1 
Evaluaticn of Atmospheric Dust Conditions at 

Atrosph2ric Dust Cencentraticn Data 

the Construction Insulation Shes 

~ Collected when Using Only Partial 
Ventilation, i.e., Only Selow the Slocks 

Qstting & Edging Insulation Blocks 

Type of . ; Cencenzretion 
Tate Material Descripticn of Lesation in mepef 

28 Feb 63 Kaylo #1, i.e., South Side cf the #2 Band Saw 2.32 
24 Jan 63 Thermobestos a, " _ oN oe nna 10.00 
& Mar 63 " fl, " " noes §1.50 

25 Feb 63 Kaylo #2, i.e., South Side of the #1 Eand Saw 17,92 
24 Jan 63 Thermobestos 42, " " eee 26.36 
6 Mar 63 t #2, " ft “ott tt on " i n 42,70 

. utting a Padius on Insulatien Blo [~ c Pad Insul Blocks 

Type of Concentration 
Date - Material Description of Location in mepef 

Mar 62 Kaylo #3, Z.e., South Side of the #2 Band Saw 17.20 
25 Feb 33... “ . #3, bi Li Uy it te wt u 3.39 

Mar 62 Thermobestos 43, +" " oF eee 101.40 
24 Jan 63 t #3, we w " id tt Ly t Ud 69.59 

6 Mar §3 " #3, Li Ld Li n Ld Lil " w 36.82 

Mar 62 Kaylo #4, L.e., South Side of the #1 Band Saw 3.06 
25 Feb 63 “ su, " 1 " wo ow Oe iy 29,35 

"Mar 62 Thermobestos au, " " eee 83.30 
24 Jan §3 " a, a i) " " it} t " . Uy 66.83 

67 Mar 63 "1 #4, ue wu nt. uw we " " we 70,09 

a 
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Table 82 
Atmespheric Dust Cencentration Data 
Collected When Using All Available 

ci
fe
] 

f~ Ventilation, i.e., Both Above & Below che Blccks 

OQstving € Edging insulation Blocks 

. Type of : Cencensr2tic 
Date terial Deseristien ef Lecaticn mepes 

6 Mar 63 Thermobestos fla, i.e., South Side cf the #2 Band Saw 30.20 
26 Fed 63 Carey-Texp Fla, i “ o" Lt LD tt " Ci it £1.79 

6 Mar 63 Thermobestos f2a, i.e., South Side of the #1 Band Saw 17,353 
26 Feb 63 Carey~Tenp #2a, " " i a 63.20 

- - Cutting a Radius on Insulation Blocks : 

= Type of ; Coneentrati: 
Date Material Deseription of Lecation -in mpge? 

~ vas 63. Thermobestos-: . : #3a, i.e., South Sice ofthe #2.Band. Saw 22.42 

16 Mar 63 Thermobestos ' B4a, i.e., South Side of-the #1 Band Saw $1.70 
26 Feb 63 Carey-Temp™ an ne i - 85,40 

26 Feb 63.\,.|. ' Carey-Texp . #Sa,-ise., North Side.of the #1 Band Saw - 100.0 

- Index for Graphs #1, #2. #3 

. #1 = South Side #2 Band Saw - Cutting Blocks - Ventilation Only Below 
“. #2 : i) e #1 rw w - Edging e - . Li ii] " 

#22"  " #2" " ~ Quttinga Radius- " "oo 
g& 2 tt w #1 ts n - n ’ Ul - t ” i] 

= flas " " #2 " “"  o Cutting Blocks -. " Both Above & Below 
- fla zs t gl " on Edging fn - tt " " "on " 

a3a = it Ui 42 " " - Catting a Radius - LT " Ui " " 

. aa s " " #1 t e - Ww tw tt - " Li w w- " 

- #Sa = North Side #1 Band Saw - Cutting a Radius - Ventilaticen Both Above & Below 

Coe ee 
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Table #3 

Determination of Fercentage Coyszalline Free Silica 
Present in “Thersmcbestos", “Kaylo" € "Carey-Texs" 

as Quastz by the "Talvizie" Method 

"“Thesmobestss" 
(As Contained in Repers 62-IH-1-G1) 

I 
Trial f W, in Grams W2 in Gans W3 in Gans % Free $102 

1 0.5002 0.0390 0.0069 6.42 

2 0.8000 0.0347 0.0068 §.58 

3 0.5002 0.0396 - 0.0082 6.28 

: . Average Percentage Crystalline Free $1.02 = 6.4 

- “MKaylo" |. 
: (As Contained in Repert 62-IH-1-G-1) 
= 

t Trial. Wy in Grams - - We in_ Grams W3 in Grams. % Free $109 

rm a "0.8000 0.0807 - 0.0833" 7 7.48 

z 2 : 0.000. 0.0730..... : 0.0384 -- - 7.32 

3 ‘3 , 0.8000 . +. 0.0563 —.: : 0.0180" 2° 7.46 

= Average Fercentage Coystalline Free S102 277.4 © 

"Carey-Terp'! , 
(As Reported by Mr. Themas M. -Durkan) 

4% October 1963 

. _ Components Soluble in Esl 10.8% 
Other Components Soluble in Phesphoric Acid 88.8% 

99.6% 

Percentage Crystatline Free S)02 as Quartz 00.4% 

{~ 
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Table #u 
Ventilation Rates on Two Band Saws 

Eood Being - Ventilation Rat. 
wate Band Saw Checked Leseriptien ef Condicion in fon 

25 Feb 63 #2 Downdras: | Cnly Dewndraft Systea in Cperation 1500 

2S Feb 63 #2 Wu Downdraft € Overhead Systen in Operaticn 1200 
6 Max 63 $2 " " " " " " 1200 

25 Feb §3 #2 " _| Every Eood.in the Systen Open 959 

25 Feb 63 #2. - | Overhead Downerat: € Overhead System in Operaticn §500 
2 Mer 63 #2. we wed eee ao HE " at bt] “ Li Li &gc9 

45 Feb 63 | ~ $2 " Every Hood in the System Open 4000 ~ 

I H 1 ft . 

25 Feb 63 #1  . | Downdraft | Only Downdraft System in Operation: ‘2100 
TB Mar 63 fj 7 #l ove GM OF oN " woe 1800... 
28 Feb 63 {| ~ #2 wndratt &.Overhead System in Operation 1500°°7 
fPrvar 63 | ° fle - ." i" " mo ‘1150 ; 
» Fed63 ]: #1 + us Every Eood in the System-Open - : 1100 
6 Mar 63 #1 . " 9 . r " " " “ Ld tt 

75 Feb 63: |": #2 + | Overhead. Downdraft -6 “Overhead Systen in Operatisn $300 
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