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NEW ADDITIVES INDUCE THIXOTROPY, 

PROVIDE SAG AND VISCOSITY CONTROL 

About twelve years ago a Union Carbide exploration geologist was tramping 

through central California in search of nickel or other metallic mineral 

deposits which would be of value to the Corporation. Although neither of 

us realized it in 1957, what he found is what I'm here to talk about this 

evening: 

CALIDRIA ASBESTOS 

The word "asbestos" is a commercial term applied to several fibrous silicate — 

minerals which are fire-proof and capable of being processed into flexible 

fibers. Although there are six different varieties of asbestos, chrysotile 

is by far the most common and accounts for some 907 of world production. 

Canada produces 1: million tons per year, while in the United States small 

quantities are mined in Vermont, Arizona and California. California accounts 

for over 50% of U.S. production. 

There are certain characteristics which are unique to chrysotile asbestos, 

and which make it the most-used variety: 

1. A lower index of refraction, 1.51 to 1.55 

2. Softest and most flexible fibers 

3. Positive or cationic surface charge 

4. High tensile strength, up to 800,000 pst 

Figure 1 compares the physical properties of the six different types of 

asbestos, snd you will note the major disadvantage of chrysotile is poor 

resistance to acid. However, in spite of this, it 1s estimated that 

chrysotile asbestos is found in over 3000 applications. 
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The Source of CALIDRIA Asbestos is a unique deposit located in the southern 

part of the Diablo Mountain range, in Fresno and San Benito Counties (see 

Figure 2). It is in what is known as the New Idria mining district, which 

has long been famous as the oldest producing mercury mine in the United 

States. All exploration activities were centered in the nearby town of 

Coalinga, and the deposits became known as Coalinga Asbestos. 

The Coalinga deposit is unique for several reasons, not the least being that 

it is thought to be the largest single mineral deposit in the world. Rich 

asbestos ore has been found over an area of 40-50 square miles, and to 

depths of over 500 feet. Conservative estimates {ndicate that over one 

hundred million tons of Chrysotile asbestos are available. Of course Union 

Carbide does not control all the claims and is not the only company mining 

the deposit. But, based on exhaustive drilling programs, we feel that we 

have the richest deposits and ample ore supply for up to one hundred years of 

operation. Although mine owners try to keep such information confidential, 

Canada's ore reserves have been estimated at less than 50 million tons. 

Chrysotile asbestos occurs only in serpentine, a fine-grained rock composed 

almost entirely of hydrous magnesium silicate minerals similar to chrysotile 

in composition. Figure 3 depicts its crystal structure. The Canadian and 

most other deposits of serpentine contain chrysotile in cross-fiber veins 

that are rarely more than half an inch thick. A typical ore contains only 

6-10% fiber, of random lengths and tightly bonded together in a parallel 

configuration. (see Figure 4). 

The Coalinga deposit bears little resemblance to other serpentine bodies 

found throughout the world since most of the mass has been highly sheared 

and pulverized. It consists of soft, friable sheets and clumps of asbestos 

fibers, and the only other known ore body of this type is the Stragari deposit 

AQ9746
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in Yugoslavia. In contrast to the cross-fiber arrangement of conventional 

ores, the Coalinga deposit occurs as a swirling mesh of disoriented fibers 

(see Figure 5). Each fiber or fiber bundle is only in point contact with 

its neighbor. The "fiber assay" of the ore we process ranges from 50-60% 

and is all classed as short fiber, similar to a Canadian Grade 7. 

As mentioned before typical Canadian deposits yield varying fiber lengths, 

ranging from several inches down to several microns. These are designated 

by Canadian standards from Grade 3 (spinning fibers) to Grade 7 (shorts and 

floats). In addition to removing large quantities of rock from asbestos 

fibers, the fibers must also be classified by length. “Conventional Canadian 

processing methods include blasting, crushing, grinding, and air classifying. 

Figure 6 shows the result of processing coalinga ore by the very best dry 

methods. Fiber bundles are still very much in evidence and the full 

potential of the fiber cannot be utilized. 

We mine the asbestos ore by conventional open pit methods. After scraping 

off 10 to 20 feet of overburden, ripper-equipped bulldozers and self- 

propelled scrapers are used to remove the ore from the deposit. The ore is 

loaded into bottom-dump trailers through a 3/4-inch screen and hauled to 

the mill site. Because of the high production rates obtainable with a 

minimum amount of equipment, the mine is operated only during the summer 

season. Inclement weather and poor road conditions preclude efficient 

operations during other parts of the year. Now let me summarize the unusual 

characteristics of the Coalinga deposit: 

1. All chrysotile 

2. All short-fiber 

3. Random-ortiented fibers 

4. over 50% fiber content 

A09747 
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To take advantage of the unique features of the Coalinga deposit, Union Carbide 

developed a hydraulic beneficiation process to provide the product shown in 

Figure 7, Conventional mineral processing techniques such as wet screening 

and grinding, are utilized; but the process is proprietary and I cannot 

describe it in detail. I can say that it consists primarily of three systems: 

rock- fiber separation, refining, and special treatment. This provides us with 

three basic product categories: fiber, colloidal and modified. Lets take a 

close look at the fiber before we proceed to a discussion of pa
rticular grades 

and their various applications. It is this individual fiber, its purity and 

liberation, which makes CALIDRIA Asbestos different from any other asbestos 

product available today. 

You will remember from Figure 3, depicting the crystal structure of chrysotile 

asbestos, that there is a slight curvature in the configuration. This rep- 

resents the tubular form of the fibers, which consist of about ten concentri
c 

layers of brucite (magnesium hydroxide) and silica. The tubes have an 

external diameter of 2608 and an internal diameter of 1108. Electron micro- 

graphs, recently made in Japan of the ends of the fibers, have proven the 

tubular theory. The length of the fibers varies greatly, probably from 100 

to 1000 times the diameter; but we feel that the average L/D ratio is about 

200. This means that the average fiber length is about 5 microns; and, from 

‘this, we have estimated that there are 1024 fibrils itn one gram of CALIDRIA 

' Asbestos. (For mathematic buffs this means that if all the fibers in one 

gram were placed end to end they would stretch out 300,000 miles). 

But let's look at some more practical and measurable numbers and physical 

characteristics. From strictly geometrical considerations, an assemblage 

of closely packed hollow tubes with the diameters mentioned previously 

A09748
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would have a surface area of 105 square meters per gram (35m2/g internal and 

70m2/g external). Based on BET-nitrogen tests, our esbestos products have 

surface areas of 60 to 80m*/g. This compares to 10 to 30m2/g for average 

Canadian asbestos, and verifies the electron microscope obser
vations that 

there is little or no foreign material between the fibers, 
Also, since we 

use a wet process, the tube interiors are probably cleaned out to some 

extent. 

Some interesting values are shown in Figure 8 and should 
facilitate a 

comparison between asbestos and materials with which you are 
more familiar. 

To summarize, CALIDRIA chrysotile asbestos fibers have th
e following 

important characteristics: 

1. High surface area, 60-80m2/g 

2. High tensile strength, up to 800,000 psi 

3. Cationic surface charge 

4. Colloidal form, average L/D of 200 

5. Extremely high purity, 90-99% fiber 

6. Essentially inert 

7. High temperature stability to about 700°C. 

8. Low refractive index, 1.51-1.55 

As I mentioned previously Canadian asbestos is classified by fibe
r length 

into Grades 3 through 7, described as follows: 

Grade 3 - Spinning fibre 

4 - Shingle fibre 

5 Paper fibre 

6 - Waste 

7 - Shorts 

Grade 7 is divided into numerous sub-grades, such as: 7D, 7M, 7R, 7T, etc.; 

which have slightly different characteristics. Figure 9 compares tha O09 7 4 fe)
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"average" Canadian Grade 7 with CALIDRIA products. 

Figure 10 shows all the CALIDRIA products and their major market app
lications. 

The discussion which follows, to the best of my ability, will be about 

products and applications of direct interest to you. 

I don't know if the tape joint, or drywall industry is considered to be in 

the coatings field; if not, it is certainly a related area. Figure 11 shows 

a typical ready-mix tape joint compound utilizing CALIDRI
A S-G 210. The 

important factor to note is that the S-G 210 content is only one half the 

usual amount of asbestos used in such a formlation. Mineral content and 

water demand are maintained constant by increasing the i
nexpensive limestone 

addition. Textured coatings utilize two other products: S-G 130, a coarser 

grind than S-G 210, and T-135, a titanated asbestos product. 

To digress just a moment, 1-135 {s colloidal, or High Purity Asbestos co- 

flocculated with anatase TiO. It was the first of our modified products. 

Figure 12 is an electron micrograph which shows how the TiO, pa
rticles are 

dispersed along the fibers. They are bound together by their opposite 

electrical charge and cannot be separated by mechanical energy. T-135, 

in the paper industry, usually replaces T102 on a pound-for-pou
nd basis 

with no loss in brightness or opacity. This is due to the efficient dis- 

persion of the Ti0q by the asbestos fibers. T-135 is just being introduced 

to the texture coating formulators and is showing very good promise a6 
a 

valuable additive. Good body and high brightness can be achieved with a 

single product. 

The potential for an asbestos/rutile product is obvious and we are working 

toward that end. Even though CALIDRIA fiber is very small, the particle 

size is presently too large for widespread application in finish coatings, 

AQ975¢C 
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especially interior. 

An application where the particle size has been adequatel
y small to really 

offer some advantages is in asphalt compounds. CALIDRIA Resin Grade 110 

was developed for this application, especially in
 automobile undercoatings, 

and has proved to be quite valuable. Figure 13 shows the improved thicken- 

ing efficiency of R-G 110 in a coal tar residue 
(CP-524). Besides offering 

good bodying at low concentrations, R-G 110 is essentially non-abrasive and 

meets the demanding performance of airless 
spray applications. 

Viscosity and thixotropy are two very important
 words used when talking about 

liquid resin systems. Viscosity, of course, is a measure of a material's 

resistance to flow; or, as Webster so aptly puts it: “the state of being 

viscous", (You can check this when you get home, but he defi
nes VISCOUS as 

"having viscosity".) Webster, at least in his Collegiate Edition, avoids 

thixotropy completely; but it is a property which is required in a coating, 

so we can't ignore it. A thixotropic resin is one which is "thin" when 

energy is applied, such as pumping or spraying; but "thick" under stat
ic 

conditions. You might think of catsup as thixotropic: thick in the 
bottle, 

but when you apply energy to the bottom--look out! A better example might 

be DuPont's Lucite paint, or approved equal, which spre
ads easily with just 

the energy from a brush stroke; although, in the can, it looks like paste. 

Resin-Grade 144 is a particularly effective thixotrope and vi
scosity 

control agent for epoxy resin systems. Figure 14 depicts some of its 

typical physical characteristics. It disperses readily in liquid resins 

and hardeners with a Cowles Dissolver or similar high-she
ar mixer, and 

over-mixing does not destroy its effect. Epoxy systems containing R-G 144 

have excellent aging characteristics; and, up to 2 or 3 phr, 
are amazingly 

clear, 

A09751
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Resin stability is the main reason that R-G 144 has been included as the 

thixotrope in the California Division of Highways specification for 

adhesives used in applying lane markers. Formulations for both Standard-Set 

and Rapid-Set adhesives are shown in Figure 15. At storage temperatures 

which sometimes reach 115°F., adhesive components containing pyrogenic silica 

were subject to drastic changes in thixotropy and viscosity. The state found 

that not only did R-G 144 provide a stable resin, but it also did not detract 

from adhesion or strength properties. Processing advantages, including 

reduced cost, are also realized, 

Unlike some other thixotropes, R-G 144 is effective with amine hardeners; 

and no amine salts are required for viscosity build or thixotropic 

stability. The thickening effect of different thixotropes is shown in 

Figures 16 & 17. 

Figures 18 & 19 depict the thixotropic effect of R-G 144 and two other 

thixotropes in epoxy and hardener respectively. With epoxy/hardener systems, 

each loaded with 4% R-G 144, 70 mil thicknesses can be held at room 

temperature; and up to 40 mil thicknesses can be held, sag-free, at 80°C. 

Figure 20 shows the results of some of these tests. 

The value of R-G 144 as a thixotrope is not limited to epoxy resin systems, 

eas it performs equally well in many other organic systems. It is being used 

as a thickener for greases, bituminous mastics and sealers, butyl rubber and 

polysulfide sealants, heat curable vinyl plastisols, casein and phenolic 

adhesives, etc. In addition to viscosity control and thixotropy, R-G 144 

also provides some measure of reinforcement. 

The first single-crystal whiskers used by man were asbestos fibers. As 

mentioned earlier, the tensile strength of asbestos fibrils has been AQ Q7 5? 7 a
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measured at more than 800,000 psi, as strong as the strongest filaments. 

But so far, strengths achieved in composites do not go beyond those 

achieved with glass-mat reinforcements. We have found good whisker rein- 

forcement with R-G 144 in rigid vinyls (with excellent see-through up to 

30 phr loading), nylon molding compounds, polysulfones and others. 

The whisker theory says that above some critical volume loading, dis- 

continuous short fibers reinforce a given matrix as well as a continuous 

one of the same material. This is true because the many short fibers are 

in such close proximity that the central load bearing portions can transfer 

an applied load from one to the other without the fiber ends becoming 

involved. The basic requirement for most resin systems is that the 4D 

ratio be at least 90. The R-G fiber, at 200:1, is well above the minimum; 

and Figure 21 depicts the superior reinforcement of VYNS (a PVC-PVA 

copolymer) with R-G 144 compared to two Canadian asbestos products. These 

data represent the first work done in this area and show the distinct 

advantages of a high purity, fully-liberated fiber product which contains 

99% asbestos rather than the 60% normally contained in competitive asbestos 

products. 

Only modest improvements are effected in several of the low cost, high 

volume resins such as styrenes and polyethylenes. However, very impressive 

results have been achieved in polymers derived from polar monomers, such as 

phenoxy, polysulfone and nylon. These data are tabulated in Figure 22. 

Dramatic increases in tensile, flexural, and impact strength are effected 

with additions of 15-30% R-G 144. In Nylon-6, R-G 144 imparts improvements 

very similar to chopped glass, at considerably less cost. Similar improve- 

ments have also been found in Nylon 6/10 and 6/6. 

Although R-G 144, at high loadings, is effective in thickening polyester 09 75 3 
J/ 9
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resin systems, it was apparent that this product could not compete w
ith 

existing thixotropes in such applications. Through the efforts of Dr. 

Steve Chwastiak of our Niagara Falls R & D
 staff, another "new" asbestos 

product was developed. 

R-G 244 is a chemically modified fiber developed 
to provide maximum 

thickening efficiency and thixotropy in
 polyester spray-up and hand lay-up 

laminating resins. Figure 23 compares the thickening effi
ciency of R-G 244 

and pyrogenic silica ina typical polyest
er resin. 

It is also a very effective thickener in v
inyl resin sealants and for. 

organosols and plastisols used in a wide variety of adhesives, coati
ngs, 

mastics and sealants. Figure 24 depicts a suggested heat-curab
le vinyl 

sealant formulation in which R-G 244 impa
rts a high degree of sag control 

and promotes adhesion. In most systems R-G 244 does not contrib
ute color 

or opacity. Optimum efficiency, greatest stability,
 and lowest cost are 

obtained through the use of sonic disperser
s and high energy mixers. 

However, especially at low viscosity le
vels, R-G 244 can be incorporated 

with low shear, propeller-type stirrers.
 Since R-G 244 imparts little, 

if any, color, it is being rapidly accepted as a thixotrop
e for polyester 

gel coats. 

The thixotropie effect which R-G 244 imparts 
to a polyester resin is 

depicted in Figure 25. Here you will note that a high shear, where 
4 

resin would be sprayed, the viscosity is lo
wer than with pyrogenic silica; 

and at low shear, where the resin would
 come to rest on & surface, extremely 

high viscosity is developed. This prevents sagging and facilitates the 

maintenance of a smooth uniform coating. 

You no doubt have noted during my disc
ussion that in almost every application

, 

A09754
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sag or viscosity control has been
 an important factor. This physical 

characteristic is required in almost all liqui
d systems, aqueous, OF resinous

; 

and including coatings, adhesi
ves, sealants, laminates, and mold

ing compounds. 

And the secret to the success
 of CALIDRIA Asbestos is rel

ated directly to its 

ultimate purity and fiber li
beration. I hope that through this pap

er I have 

conveyed the idea that CALID
RIA Asbestos fiber ie differ

ent and that its 

vange of applications {is limited only by your imagin
ation. 

AQ9755
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t 2 40 

SCALE OF MILES 

Location of Union Carbide's CALIDRIA Asbestos operation 

Fig. 2 
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Fig. 6 - Electron Micrograph of dry processed asbestos fibers A i) 9 76 3
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Fig. 7 - Dlectron Micrograph of wet processed Calidria asbestos fibrils 
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CALIDRIA 
PRODUCT 
DESIGNATION APPLICATION 

S-G 100 Vinyl asbestos and asphalt floor tile 

S-G 144 (U's hesto » 
tt tt tt ' " " 

S-G 130 Texture coatings, acoustic compounds 

S-G 210 ( Tape Joint compounds 

SG -Z200 Cyaekst (§ Vis 

. PP f Y » Pulp and Paper Industry 

HPO P & P, waste treatment, pollution control 

LY/ T-135-P P&P 

T-135-0 P & P, textured coatings 

a, . 

R-G 110 Asphalt compounds, polyester pre-mix 

R-G 144 Thixotropic thickener, resin systems 

R-G 244 " " » polyester resins 

—_— 

CALIDRIA Asbestos Market Applications A 0 9 7 5 7 

Fig. 10
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Fig. lé - Electron Micrograph of Titanated Asbestos, CALIDRIA Type T-135\ 0 9 7 8 g
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COMPARATIVE THICKENING PERFORMANCE 
OF VARIOUS MATERIALS IN COAL TAR RESIDUE 

60,000 

50,000 7 

40,000 

30,000 

20,000 

CALIDRIA R-G 110 

AA 10,000 
L / PYROGENIC SILICA 

8,000 

Vi LL 6,000 / 

7TF8 ASBESTOS 
4,000 

LZ i
 

3,000 =~ <f 

en" 

2,000 L ! l 1 l | 

1 2 3 4 5 

Thickener Added, % By Wt. 

Fig. 13 
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CALIDRIA R-G 144 

Typical Physical Characteristics 

Specific Gravity 2.45 

Moisture Content, % by Wt. 2.0 max. 

Surface Area, Sq. meters per gram 60 approx. 

Reflectance, G.E. Brightness 72-76 

Nature of Surface Charge 
Electropositive (Cationic) 

pH in Water (2% slurry) 9.0 

Bulking Value, gal./100 1b. 4.8 

O11 Absorption (DOP) 1b./100 1b. 120 

Refractive Index, ng 25°C. 1.54-1.56 

Aspect Ratio (Average L/D) 200:1 

Tensile Strength, psi* 824,000 max. 

(281, 000-436, 000) 

Tensile Modulus, psi* - 23.2 x 10 

Dry Bulk Density, lb./cu. ft. 

(fully aerated) , 4 

*1968 Modern Plastics Encyclopedia, p. 594 

A0977, 

Fig. 14
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EPOXY ADHESIVES FOR PAVEMENT M
ARKERS 

RAPID SET TYPE: 
Package A: 

Epoxy Resin 

RESIN-GRADE ASBESTOS 

Titanium Dioxide 

Package B: 

Polymercaptan Hardener 

2,4,6-Tri (dimethylaminomethy1) 
phenol 

Alkyl Subs. Polynuclear Ar
omatic oil 

2-Ethyl Hexanoic Acid 

Carbon Black 

RESIN-GRADE ASBESTOS 

Glass Spheres 

STANDARD SET TYPE: 

Package A: 
Epoxy Resin 

Titanium Dioxide 

RESIN-GRADE ASBESTOS 

Tale 

Package B: 
N-Aminoethyl Piperazine 

Nony Lphenol 
Carbon Black 

Talc 

RESIN-GRADE ASBESTOS 

Fig. 15 

Parts by Wt. 

TOOT 

3.00 

1.62 

60.00 
6.00 
15.00 
0.20 
0.05 
2.00 
36.36 

100.00 
7.31 
5.00 
37.64 

23.16 
52.00 

' 0.22 
77.37 
1.00 

A 99775
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ADDITIVE / 
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4 ee 

3 sot ‘ 

2 we PYROGENIC 
| Uy SILICA 

104 | | 
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SOLIDS, PER CENT BY WEIGHT 

EFFEC?P ON VISCOSITY OF VARIOUS THICKENERS IN 

BAKELITE EPOXY RESIN ERL-2774 

Fig. 16 
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Table 1 THICKENING OF BISPHENOL-BASED RESINS WITH CALIDRIA RESIN-GRADE 144 ASBESTOS 

ingredient Parts by Weight 

BAKELITE ERL-2774 100 100 100 100 

CALIDRIA Resin- 
Grade 144 Asbestos i 2 3 4 

Breokfleld RVF RPR. Thixotropic RPM. Thixotropic RPM. Thixotropic RPM. Thixetropic 

roo! x 10—* index Index Index Ind 
Viscosity, cps. 20 | (1a) | 2 | 20 CT. t.) 2 | 20 (7.1) 2 | 2 (T. 1) 
— = = 

24 hours 34 22 1.5 137] 39 3.5 250} 53 4.7 464 | 87 5.3 

7 days 32 20 1.6 132 | 36 3.6 244) 54 4.5 430 | 76 5.7 

30 days (b) | (b) (b) (b) | (b) (b) (b) | (d) (b) 480 | 94 5.1 

Vertical Drawdown, mil (¢) 
—==== 

Room Temperature (b) (b) (b) 125 

45 days (b) (b) (b) 125 

ingredient Parts by Weight 

BAKELITE ERL-2785 100 100 100 100 

CALIDRIA Resin- 
Grade 144 Asbestos 1 2 3 4 

kfield RPM, Thixotropic RPM. Thixotropic RPM. Thixetropie RPM. Thixotropie 

Viscosity RF 10—* Index index ind index 

+ €Bs- 20 T. 1.) 2 20 cr. 1.) 2 | 20 ct. 1) 2 20 cf. 4) 

24 hours | 18 | 3.8 4.7 38 | 6.3 6.0 j 70 | 11 6.4 91/ 13 6.9 

7 days 16 | 3.7 4.3 35 | 6.8 5.1 68 12 5.5 122 | 22 5.5 

30 days (b) | (b) (b) (b) | (b) (b) (b) | (b) (b) 125} 25 5.0 

Vertical Drawdown, mil (¢) 

Room Temperature (b) (b) (b) 80 

45 days (b) (b) (b) 70 

= Viscosity at 2 rom. (a) Thixotropic index (T. 1.) ee aa 

(>) Not run. 

(c) Vertical! Drawdown: A 2-inch wide drawdown was made on 
a horizontal sandblasted steel panel. The panel was im- 
mediately rained to a vertical position and any sag noted. If 
no sag occurred in 10 minutes, the procedure was repeated 
and the thickness increased until sagging occurred. 

Table 2 THICKENING OF AMINE HARDENERS - 

WITH CAL/DRIA RESIN-GRADE 144 ASBESTOS 

Parts Parts Parts 

; by Wt. by Wt by Wt. 
Formutation BAKELITE 271-0814. ..100 , BAKELITE ZZL-0820..... 100 | BAKELITE Z2Z1-06S4..... 1006 

CALIDRIA Resin-Grade CALIDRIA Resin-Grade CALIDRIA Resin-Grade 
144 Asbestos............. 4 144 Asbestos............. 4 144 Aabestes............. 4 

RPM. Thixotropic RPM. Thixotrepic nem. | Thizotrepic 
Brookfield RVF ind tndex index 

Viscosity, cps. X 107? 2 20 at) 2 20 (T. 1) 2 20 roo) 

24 hours 187 36 §.3 67 32 2.2 102 23 45 

7 days 172 34 5.1 66 32 2.1 104 23 4.6 

30 days 177 34 5.2 35 1.9 

Vertical Drawdown 
— 

Room Temperature (R. T.) 70 40 40 

50°C. 20 _ _ 

gorc. - 40 40 

30 days at R. T. 70 40 40 

30 days at 80°C. - 40 am 977° 
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REINFORCED VYNS-COMPRESSION MOLDED 

None R-G 144 7RF9 

Tensile Strength, ps{. 7600 9000 7700 

Tensile Modulus, 10” psi. 396 531 470 

Elongation, % 2 3 16 

Izod, ft-1b/in. 0.6 0.5 0.5 

HDT, °63.0 69.9 64.6 

Color Lt. Gray Lt. Tan Dk. Gray 

Clarity Clear Clear Opaque 

Formulation: ; 
VYNS 100.00 

Temex 5 1.20 
Advastab CH-90 0.50 
Advastab ABC-18 0.75 
Stearic Acid 1.00 
Asbestos 10.00 

Fig. 21 

7ROS 

7800 
490 

6 
0.5 - 

63.3 - 
Dk. Gray 
Opaque 
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(a) 
(b) 
(c) 
(d) 
(e) 
(£) 

TYPICAL HEAT-CURABLE VINYL SEALANT FORMULATION 

Ingredient Per Cent 
—_ by Weight 

BAKELITE Vinyl Dispersion Resin QYLF-2 24.54 
BAKELITE Vinyl Resin Solution VMCC 3.92 
"Elvacite" 2044(a) 0.98 
"Hycar"™ 1411(b) 0.37 
"Camel White" (c) 29.20 
FLEXOL Plasticizer 10-10 29.20 
FLEXOL Plasticizer TCP 2.70 
"Monomer X-970"'(d) 4.91 
"Mark" LL (e) 0.49 
Resin-Grade 244 Asbestos 3.68 
"Dicup" R(f£) 0.01 

100.00 

-Dissolve BAKELITE Vinyl Resin Solution VMCC in FLEXOL 

Plasticizer 10-10 at about 100°C. Dissolve "Elvacite" 
2044 in FLEXOL Plasticizer TCP at 100°C. Mix the two 
solutions and all the other ingredients together in a 

pony, “Hobart" or similar mixer, 

Acrylic resin; Du Pont, Wilmington, Delaware 
Powdered rubber; B. F. Goodrich, Akron, Ohio 
Calcium carbonate; H. T. Campbell and Son's Corporation, Baltimore, 

Polymerizable monomer; Rohm and Haas, Philadelphia, Pennsylvania 

Stabilizer; Argus Chemical Corporation, Brooklyn, New York 

Catalyst; Hercules, Wilmington, Delaware 

Fig. 24 

Mary land 
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STATUS SUMMARY - MID 1970 

ASBESTOS TOXICOLOGY 

CALIDRIA£ ASBESTOS 
UNION CARBIDE CORPORATION 

P.O.POX 579 
NIAGARA FALLS, N.Y. 14302 

409783
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INTRODUCTION 

Over the past several years a great deal has been said in 

the public press regarding the potential health hazards of asbestos. 

Much of this has been based on a classic work of environmental 

medicine by Dr. Irving J. Selikoff now at the Mt. Sinai School of 

Medicine in New York City. Although Dr. Selikoff's work covered 

only a single end use, sprayed asbestos for the insulation of steel 

frame buildings, it has been extrapolated and interpreted by others 

to give a widely held impression that asbestos is an extremely 

dancerous material. This report is intended to provide some of the 

most recent information on this subject so that objective judgments 

may be made, . 

CONCLUSIONS 

These references lead to the conclusion that there is a 

hazard in'the use of asbestos. As the McGill study points out, 

however, even under poorly controlled dust conditions e2e"the total 

number of respiratory diseases attributable to asbestos was very 

small." Asbestos thus appears to be a typical industrial raw 

material, i.e., it has some handling hazards but can be used safely 

as long as reasonable care is exercised. There are explicit govern- 

ment specifications on allowable dust levels that constitute safe 

handling. 

The Union Carbide Corporation Industrial Medicine and 

Toxicology Department has prepared a more detailed summary of the 

current state of knowledge on asbestos toxicology. It is attached 

for reference. 

A09784
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-2 

EXPERIENCE WITH SPRAYED ASBESTOS IN THE BUILDING TRADES 

A synopsis of Dr. Selikoff'ts latest thinking is given in an 

article in the Engineering News Record of April 2, 1970. A copy 

of this article is attacted for reference with the following quota- 

tions particularly pertinent here: 
, 

"From buildings under construction there 

is often a gentle floating fall of a cottony 

material, This material that fails to adhere 

to the steel as it should and blows up, down, 

around and across a job and sometimes over 

wide sections of a city on windy days." 

"The resulting storm of asbestos dust is 

a potential danger to everyone on the job, 

according to Dr. Selikoff. He has not as yet 

gathered extensive data on the threat to the 

general public and will not guess the possible 

incidence of asbestosis or lungs cancer among 

those not directly working with asbestos but 

intermittently exposed to it in a casual way." 

"Dr, Selikoff says that products in 

which asbestos has been bonded into the material, 

such as floor and ceiling tiles, roofing, siding, 

and pipe, are not considered a cause of cancer." 

This position is also amplified by the fotsowing additional 

quotations of Dr. Selikoff from another source, 1 

SELIKOFF 

Of the eighty-seven men who didn't smoke 
cigarettes, we didn't expect any to die of lung 
cancer, because people who don't smoke 
cigarettes by and large don't die of lung cancer, 
although a few do. That has been our experience 
among the asbestos workers as well. We have yet 
to see in New York City a death due to iung cancer 
In an asbestos worker who didn't smoxe cisarettes. 
On the other hand, of the two hundred and eighty- 
three men who had 2 history of cigarette smoking, 
we should have expected, as cigarette smokers, two 
or three deaths due to lung cancer. There have 

(l)men and Molecules, American Chemical Society 
News Service, 1155 Sixteenth St. N.W., 
Washington, D.C. 20036 

409785
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been twenty-seven, This indicates that there 
is some combined multiple effect between 

asbestos and lung cancer. Dr. Hammond has 

calculated that an asbestos worker who smokes 
cigarettes has ninety-two times the risk of 
dying of lung cancer as compared with a 
person who neither works with asbestos, nor 
smokes cigarettes. Therefore, if asbestos 
workers will stop smoking cigarettes, and 
many have, we can probably eliminate a large 
part of the risk of lung cancer among them, 

NARRATOR 

Unfortunately, at this point, there is 
no simple way to reduce the other possible 
result of working with asbestos--the appear- 
ance, twenty-five to thirty years after the 
fact, of mesothelioma, the cancer of lung 
and abdominal tissue, that is now a fatal 
and virtually incurable disease, 

SELIKO'F 

We have observed mesothelioma among 
asbestos workers who do not smoke cigarettes, 
Therefore, a second approach is necessary: 
the approach of sharply decreasing the expo- 
sure to asbestos. Now, most of these men 
began work, and were exposed to asbestos, at 
a time when the risk was not known.  vThere~ 
fore, precautions were either minimal or non- 
existent. We now know these risks, and, tnere- 
fore, it is important for us to design measures, 
knowing these risks, to eliminate then. 

It is important to note that Dr. Selikoff worked with men who 
generally had extended exposure to generally high levels of asbestos. 
This leading medical expert in the field is advocating that asbestos 
be handled with reasonable care, not that it be banned, 

EXPERIENCE IN ASBESTOS MILLS AND GENERAL ENVIRONMENT 

The most recent information in this area was reported in the 
Magazine Asbestos in May 1970. A copy of this article is attached 
for reference. The results of a three-year survey by a research team 
from the medical faculty of McGill University provides the following 
key information: 

A097 86
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-4 

",,.at present levels of dust exposure 
in modern asbestos mills, even 30 years! 
employment would probaoly not carry any 
measurable risk of lunz cancer," 

"Two points must be emphasized," 
declared Dr. McDonald. "First that the dust 
exposure experienced by these workers occurred 
Many years ago when environmental conditions 
in the asbestos mills were poorly controlled 
and second, that the total number of respira- 
tory diseases attributable to asbestos was 
very small." 

"The two sets of results confirm the 
association betwcen occupational exposure to 
asbestos and these two varieties of respira- 
tory cancer, The results are nevertheless 
encouraging in that they suggest the risk is 
virtually confined to levels of dust exposure 
which are controllable, if not already con- 
trolled, in most Canadian asbestos mines and 
mills," 

Perhaps the most significant aspect of this work is the find- 
ing that: 

"There was no increased number of cases 
whose contact was limited to residence in the 
neighborhood of asbestos mines or mills." 

It is noteworthy that these workers also find that additional 
factors beyond asbestos are probably involved in mesothelioma, 

"Close surveillance over the occurrence 
of suspected mesotheliomas in Canada, so as 
to better understand their cause. Asbestos 
exposure has failed to explain most of them 
and 1s probably not the only factor when 
present." Dr. McDonald commented, 

ACTION BY THE U.S. GOVERNMENT 

Allowable levels of industrial dusts have long been controlled 
by the Federal and State governments, The latest thinking has been 
incorporated into the Walsh-Ilealy Public Contracts Act which went 
into effect on February 17, 1969. A copy is attached, 

This Act reduces the allowable level of asbestos dust from 5 
to 2 million particles per cubie foot, Although it has been generally 

A09787
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accepted that a worker will not develop asbestosis if he is exposed 
to no more than 5 million particles per cubic foot of air, even if the 
exposure continues for his entire working lifetime, the reduction 
in allowable limit represents an effort to increase the safety 
factor, : 

A09788
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Medicel researchers have found strong 
evidence that sprayed asbestos used in 
fircproofing — stecl-framed buildings 
causes cancer in men who work on 
these buildings. 
The hazards of asbestos are becom- 

ing 2 public issue. New York City is 
considering regulating its use and a 
California legislator introduced a bill 
this ycar to prohibit installation of as- 

_ bestus inside air duct systems in public 

. 

buildings. So far, however, no positive 
legislative action to control its use or 
nicithod of application has been 
enacted. : 
The most likely victims are the men 

who spray the ashestos mixture on ex- 
posed steel meinbers and ductwork and 
apparently inhaled the heaviest 
amounts of asbestos fiber. 
Once asbestos fibers enter the pulmo- 

hary or gastro-intestinal tract, they 
never leave the body, never break 
down. Medical research is making an 
inereasingly strong case against these fi- 

- bers as a source of cancer. 
The asbesios fibers and dust par- 

Ucles, those highly visiule during a 
spraying operation and the millions of 
microscopic ones, also cause asbestosis, 
which is associated with lung cancer, 

Three physicians have statistically 
ticd asbestos to cancer among workers 
in or closcly allied to the building 
trades. They are: Dr. Irving J. Selikoff, 
director of the Division of Environmen- 
tal Medicine at Mt. Sinai Hospital, in 

New York City; Dr. Jacob Churg, chief 
pathologist at Barnert Memorial Hos- 
pital, of Paterson, N.J.; and Dr. E. Cuy- 
ler Hammond, vice president for epide- 
miolovy and statistics of che American 
Cancer Society. 

In 1962 they compiled a list of 632 
men who, as of Dec. 31, 19412 had been 
meanbers of two metropolitan New 
York, City locals of the International 
Association of Heat and Frost In- 
sulators and Asbestos Werkers (AH. 
FIAW), AFL-CIO, and who had been ex- 
posed to asbestos for 20 years or more. 

> COR STRUCTION se SOKLY 

oS PHL SP 

nfl mon 
a) aie 1 He wy ru 7a 
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. . weed 

Union, medical and insurance records 
showed that in the 1932-1962 period, 
262 out of the 632 had died, seven be- 
fore 20 years of exposure. On the basis 
of ages of the study group, the normal 
death total should have been 203. 

Moreover, 45 died of lung cancer, 
when actuarial tables anticipated only 
six. And another 50 deaths resulted 
from other types of cancer, OF this 
number, 29 died of gastro-intestinal 
cancer, although only 10 would have 
been the normal number for this dis- 
ease. 

Sull working with the original list, 
Dr. Selikoff later found that between 

January, 1963, and March, 1963, of the 
370 survivors of the original 632 men, 

113 more had died, while standard 

mortality tables would predict only 50 
deaths. Of the 113 deaths, 28 were 
caused by cancer in the pulmonary 
tract, eight by gastro-intestinal cancers 
and 15 from asbestosis, which is a 
build-up of scar tissuc in the lungs re- 
sulting from the presence of asbestos 
particles. 
The scarring impairs the lungs 50 sc- 

verely that they cannot absorb suf- 
ficient oxygen. There is no cure. Death, 

a strangulating, coughing demusq, Is the 
only end. 

Dr. Sclikoff says that, products in 
which asbestos has bcen bonded into 

the material, such as floor and ceiling 
tiles. roofing, siding and pipe, are noc 
considered a cause ofeancer, 

The data that scares. The data dis- 
closed by Dr. Sclioff pushed the New 
York City Depariment of Air Resources 
into a start on writing regulations that 
would regulate the spray application of 
asbestos for both fireproofing and in- 
sulation. 
The regulations would require: Be- 

fore insulating and fireproofing mate- 
rial is applied, the entire floor of the 
area involved in the operation be 
cleared of all objects, materials and 
equipment except that necded to apply 
the material. 

ANAIA 

* As the material falls to the fleor, fraz 
ments be swept up immediately and 
placed in special containers. 
* Wet sweeping of the area, and vacu- 
uming to pick up the material that hi. d 
dried. 
* Enclosure tarpa aulins not be dis- 
mantled for-24 hours after complctioa 
of clean-up unless adequate mechanical 
means are provided to clean the air 
within the enclosed area. 

Great Britain already has strict regu- ~ 
lation of sprayed asbestos fireproofing 
(see box). 

Richard L. Ottinger, a Democratic 
member of the House of Represeata- 
tives from Wesichester County, N.Y., 
last weck latched on to the. sprayed-as- 
bestos operation as an environmental 
issue with political appeal. 

Ottinger, a cosponsor of the federal 
Air Quality Act of 1967, charges that 
New Yorkers are exposed to tons of can- 
cer-causing asbestos dust every year. He 
specifically cites the sprayed- asbestos 
method of fireproofing buildings and 

~demands that the federal governmeni 

impose regulations governing the use of 
asbestos. 
He says the federal Air Pollution 

Control Administration can act now 
under authority already provided by 
the Air Quality Act. 
The apparent virulence of asbestos is 

more than a table of death rates to Or- 
tinger. Five years ago it struck at Mike 
Kitzmiller, now Ottinger's legislative 
aide. When Kitzmiller was making re- 
pairs on his house, some loose asbexo 
insulation fell into an open cut on i 
shoulder. 
The cut healed, but one year later 

the scar developed a ‘“mean-lookinz 
dark area around it,” according to 

Kitzmiller. By last summer, the scar be- 
came painful. Tests showed it was nia- 
lignant. Surgery removed the cancer. 

Hitting the obvious. Ottinger, now 
secking the Democratic nomination for 
USS. senator from New York, was call- 
ing attention to a phenemenon secn by 
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The fireproofing material is a mix- 
ture of asbestos, rack woo! and cement, 
It is contained on the job in a conc- 
shaped hopper cquipped with a worm 
pear at the bottom that feeds the mix 
into a hoze. Compressed air, at about 
22 pri, pushes it through the hose to a 
nozle. Approximately 1 in. beyond the 
nozzic’s end, the dry asbestos-rock 
wool-cement mix interacts with a 
stream of water running through a sec- 

_ ond hose. 
The wet fireproofing material then is 

sprayed cirectly against the stecl mem- 
bers previousl, hosed down with water 
to improve bounding. 
About 200 tons of sprayed fiber ma- 

terial is used on a 30-story building. 
Depending on weather conditions and 
measures taken to provide some encio- 
sure, as much as 50% of the sprayed 
material may be wasted. 
The resting storm of asbestos dust 

oritial _) éveryon ‘one oa the 

ss the panible incidence” of 2 as- 
nong those not esioss of ar r lung cance 

fermiticndy & exposed to.it in a casual 

ie 

Asbestos airborne is source of worry. 

The helping hands. Dr. Sclikoff has 
received support from the insulators 
and asbestos workers international 
union since mid-1950. The union first 
provided the health histories of its 
members. Then in October, 1968, 
Johns-Manville Corp., of New York 
City, the largest producer of asbestos in 
this country, joined with the inter- 
national union in backing Dr. Sclihoffs 
work with cash. The company and the 
union provided $362,500 to finanee a 
new program called ths Insulation In- 
dustry Hygiene Research Program 

_ (IIHRP). Dr. Sclikoff directs the pro- 
gram out of Mr. Sinai Hospital. 

IHIRP’s primary purpose is to develop 
methods of minimizing exposure of all 
insulation workers to “dust and furnes 
encountered on the job. 
The program has already had some 

icts asbes 

The United Kingdom, with exten- 
sive statistical material linking as- 
bestos to cancer, only last ycar 
cracked down on the use of asbestos 
in thc building trades. 
The thorough, detailed and 

apparcuily testiictive regulations 
have all but eliminated asbestas- 
spray fireproofing as a method, ac- 
cording te an officer tn the National 
Fedzration of Plastering Con- 
tractors. He says that inste: xd of us- 
ine sprayed asbestos as’ the fire- 
proofing agent, contractors are 
boxing asbestes panels around the 
stiucturs! members. 

The regulations require: 
¢ Filing by the contractor of an ap- 

Greet Britain rest tos spraying 

plication with the Department of 
Employment and Productivity 28 
days before asbestos is to be applied 
on a structure. 
. Opcration of exhaust and ventilat- 
ing cquipment in the area of asbestos 
application. 
, Mandatory use of respirators by 
workers in asbestos-contaminated 
areas, and wearing of special cloth- 
ing. The mask and clothing must be 
provided by the contractor. 
* Storage of asbesto3 in 
containers,” marked with blue paint 

or ink, “asbestos--do not inhale.” 
* Vacuuming of all) surfaces, mia- 
chines and equipment in arcas where 
asbestos is applied. 

“suitable prictary binder 

repercussions. Chichen. 3 thei. t uh. 
spraycd asbvsios fire 
at the twin 110-stary 

piel oO; 

tums G2 Us 

“World ‘Trade Center in New York Cis. 

On this job, which will require an esti 

sated 5,000 tons of sprayed fie- 
proofing, specially designed tarpaulins 
cover the exterior of the floors bei: 
fircproofed. The tarps extend through 
the window openings and are tuciced 
back under the sprandrels so that miate- 
rial being sprayed will not escape froma 
the arca and full on other floors, or sur- 
rounding strects. Morcover, the area 
being sprayed is closed off inside the 
building with plastic sheeting so that 
the materials will not drift intu adja- 

* cent work areas. 
New York City has also taken an in- 

itial step by preparing rules to control 
the application of sprayed-asbestos fire- 
proofing. But the regulations have not 
gone much further than an initial draft 
since the city’s Environmental Protec: 
tion Administration and the Depart- 
ment of Air Resources have not had 

commissioners at the helm for several 
weeks. The rules, therefore, have not 

been pushed. 
As proposed the regulations would 

require that sprayed asbestos fire- 
proofing contractors obtain a licens:. In 
addition, the area of a building bein: 
sprayed would be tightly sealed, the 
precautions approximating, and in 
some cases, exceeding those now in cf 
fect at the $600-million World Tiade 
Center project. 

Should such regulations ever ticcome 
effective, they would raise’ costs of fire- 
proofing with sprayed asbestos. A siruc- 
tural engineer reports the costs now 
range between 30 cents and 60 cenis a 

sq fe. 
And another broad estitnate cum 

from Mario & NiBonno Plastering Co., 
Inc., of Great Neck, NUY., which soid 

the approximate cost of fireproofing s 
30-story building is $250,000. 
One of the five major companics thot 

make the spray-asbestos matcrial has 
sought and succeeded in developing a 
spray-on fireproofing compound that 
contains no asbestos. Vhe ninsufac- 
turer, U.S. Mineral Products Co., 
Stanhone, NJ., said that the new prod- 
uct, Gafeo Type D-C/F, will be on the 
market in about a month. 

It contains mineral wool and pro- 
sit will not identify. Tt 

will cost about 10% more than sprty-on 
asbestos fireproofing material. 
Company officials say that they de- 

veloped the new material because of the 
controversy starting to develon over as- 
bestos. 3) 7 O 9
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Xl ently in effect. 

“4 eh . trent Seer a pte 

Title 44-—PUstid ESETeATTS 
41 VFN Tes pees we iT 

AND PREPERTY “RACE 
Chapter S0-—Public Contracts, Departe 

raont of Labor 

PART 59-201— Gét CORAL 
REGULATION 

“PART 50-20-4—SASETY AND HEALTS 
STANDARDS FOR FEDERAL SUP- 
PLY CONTRACTS 

. Safety end Health Stundords 

On November €, 7, and &, 1958, inter- 
ested persons were ecdorded ean oppor- 

tunity to subailt orally dats, views, and 
-. @rmyurments on proposals to revise Part 

50-204 of Title 41, Code of Federal Reg- 
“ulations, and section 50-201.502 of that 
tile pusitshed, in the Fenznas Recister 
on September £0, 1968 (23 FR. 14252). 
Interested persons were also ekforded 

-8n opportunity to submit written data, 

views, end arguments -concerming the 
proposals, 

After considerntion of all such relevant 
smatter as wes presonted by Interested 
persons, Part 50-204 and § § 50-201. 502 are 
heredy eviscd BS. IneleRy, “below. The 

tion s tendares lor mining published in 
the Feotaa, Recrstex on Deeembe2r 26, 
1968 (33 Ft. 199327), which sre pres- 

The revisions shell become effective 30 
days followlng the date of publication ia 
the Froenar Fieeistex. 

J. Part 59-204 is revised to rend es 
follows: 

Subpart A——Scops ond Application 

Geop: end enplication, 

Subped D—Ceasrol Sefety and Health Standards 

(F 

RULES AND REGULATIONS ° 

Bon 

Ooi 24 ATO Jlesnecte—4£00 eantromars 
Cresatic mu PDO We 2 fneu 
eee ALCeesresinens Gista Ne 

(snes orreck t. 

CMOS Appiesilos for voriniion cre: 
‘ redistion levels. 

PO-OH4.56 Fadiction etandarcs for mining, 

Sudpou Cores, Vesors, Furies, Custs, end 
ists 

BO-205.29 Gores, vapors, fumes, ducts, end 
mista, . 

&0-304.05 Inxpeetion of compressea ess 
. eyloders, : 
80-204.€65 Acctylens. - 
$0-202.67 Oxycen. 
60-204.€3 Hydrogen. 
§0-20-3.C9 Nitrous oxide. 
50-20:.70 Compressed g21cs. 
5O-204.71 Saolety relies coavices for eom- 

pressed ges contalucrs, 
80-204.72 Sale practices for welding end 

cutting on contsiners which 
dave held combustibles, 

Subporl E—Tronzaoriction $elaty 

£0-201.975 Transportation safety, ° 

> Subpart Fe=Variclions 

80-204.£0 , Verintlons. 

AutuozmY: Tho provisions of thls Part 
620% tssucd under sees. 1, 4, 49 Bret. 2956, 

2038, as emended; 41 U.S.C. 35, 38; & U.S.C, 
§35¢. 

Suopert A—Scope and Apoiication 

§50-204.1 Scone end Apptication. 

(a) The Winlsh-Healsy. Publle Con- 
trects Act requires that contracts entered 
into by eny agency of the United States 
for the manufacture or furmmlshing of 
meterials, suppiles, articles, and eqiup- 
ment in eny amount exceeding $10,600 

ust contain, emong other provisions, 2 

stipulntion thet “no part of such con> 
tract will be performed nor will eny of the 
materials, supnifes, articles, orequinmen’ 
te be menufactured or furnished uncer 
said contract be manufactured or fabri- 
ated in any plants, factor les, dulldings, 

or surroundings or under worning cond)- 
tlons which are unsanitary or hazardous 

60-23 Generel satcts and health stand- 
erds; tncorporst son by relere 

- ence, . 
£92313 Laterial handilog and storage. 
S-231.4 Tools and equinmeas, 
&9-204.5 Liacuins guarding. 

89-206.6 Medicaleervices and Srstatd, 
$3-201.7 Persona! protective equipaient, 
2261.8 Useolcorpressed atr, 
60-201.10 Occupations! noise exposure, 

Subport C—Rediation Starndords 

B0-20520 Padiation—DeSn!tions, . 
60-20521 Exposure of tndividue'ls to radia 

tion tn restricted areas, 
Exposure to elrborne radiosetlys 

material, 
Precoutionsry procedures end 

persoune! monitoring. 

BO-204.22 

$0-20:.23 

80-204.24 
€0-203:25 Exceptions fron posting requtre- 

ments. 
Exemptions for radiosetivn teats 

tirls peesnged for shiprocat. 
Instructing of personae: pestiag, 
Storage of ractosetive mi terials, 
Veaste dino ial. 

Notiieation of instgeuts, 
EBrporsts of overezsporwure and exe 

Cesalve levels nad conccnotra- 
tons. 

Recor 

tselosure %0 former empluyeo of 
Individual e:npluyco’s record, 

8-294.26 

80-204.27 
$0-204.23 
80-204.29 
8-204 30 
BO-25541 

£0-2%4 22 
&9-294.23 

FEOSRAL SICISTER, 

Caution signs, ladels and elonats, : 

or dancerous to the health end safety of 
employees enyeged in the performance of 

' safd contract” (sec. 1(e), 49 Stat. 2036, 41 

“U.S.C. 35(e)). This Part 50-204 expresses 
the Secretary of Lebor’s Interpretacion 
and epplication of this provision with, re- 
gard to certain partleuler worsag coazl- 
tlons. In addision, $$ §0-204.27, $0-20-:.30, 
§0-204.31, 50-204.32, 50-204.33, and S0- 
204.26 contein requirements concemuing 

the Instructiun of personnel, notifieation 
of tneldents, reports of exposures, and 
maintenance and disclosure of recercs. 

(b) Except in the conduct of forma! 
enforee:nent proceedings provided fer in 
Part 50-203 of this chanter and ss other- 
wise providee In this part, every investl- 

estor conducting investizations an 

every ofMcer of the Deparhusst of Libor 

eeternnining whether there are or have 

been violations of the safety and healtn 

requirements of the Walsh-Healey Publle 

Contracts Act and of any contrac’ sud- 

ject thereto, and whether a eazttiement of 

the resulting Issucs should b> mads with- 

out resort to acniinistratlve o7 court Nu- 

vol 34, No. 2— FRIDAY, JANUARY 

ye 
| Natlozat Fire Pro: sesloa Assoviatioan, 

eation, elall trenl a Sotu 

vith, or ylo : 
tnd heal i 

ura to cot tht y 

Biilons « vw Titel: Sie uns? MOL2: 
ous or eancero ous to the nea 
oF émployess” Wikhin Whe’ nice 

“tlon Ite) of the Act enc 
stipulation it requires. E 
vestivator or every such o: 
technical ccmapeicnee {A save 
friel yelerie, or Both 83 Ti 
priate. In the motiers tiider inves ie 
Or Cofsiderution, . ° 

fc) Whenever any appiicablia sta neared 
in this Pert $0-204 ts relied upton by 
Department ef Labor In a formal en- 
forcement procecding under-section 5 0? 
the Walsh-Zealey Public Contmets Act 
to support e finding of violation of ths 
safety and health provisions of the Act 
end of a contract subject the reto, roy, 
respondent in the paccseesni § 
the right and 

portunity” ‘vom “dualfence 
Teirness or} propricty ol ary 
Cay The st2idards exp: 
Pert 50-204 ere for application to ordi- 
mary employment situations: compliance 
with ¢hern shall not relleve anyone from 
the obligation to provide protection for 
the health and safety of ts employees in 
unusual employment situations. Neither 
co such standards purport to describe all 
of che working conditions which are un- 
sanitary or hazardous or cancerous to 
the health enc safety of expioyecs, 
Where such other wortins conditions 
may be found to be unsanitary or 
havarcous or cancerous to the health 
and safety of employees, professionally 

eecepted safety ond health practices will 
ibs used. . 

(ce) Compliance with the stendards 
expressed in this Part 56-264 Its net baled 

‘intended, en a snall not be deemed, to 
e from any other obliss- 

nf? 

ning fa ‘L 
the contracs 

very” such | ine 

Lay “ES eparo- 
ruion 

relieve anyon 

tion ne mey ha ve to protect the health 
and safety of his employees, arising froin 
sources otner then the Walsn-Nealey 
Pudlie Contracts Act, such es State, lee: 
Jew or collective bargelning agreement. 

om Sebsnsuer ths peri. acozts 7 

codes published and "pyailabte elsenhare, 
it onty serves to adont the substant! 
technical portions of such standard 
Specifications 2nd codes, 

SubSpoer} 3—Gensrol Sofety ena 
Health Standards 

§ £0-201.2 General safety and health 
atandards; incorporation by refer. 
ence. 

“#) Every conttactor shall protect the. 
paicty end bealta of his employ eas by 

eoriatying with the appilcadle standards, 
ex cifleations, and codes dsveloned sd 
nu ished by, the following orga nitatflons: 

n ted Stites of Arterice Standards Iagtitute 
(American Standwds Arsoclasion). 

Amectesa Loctst7 Of Mechanics! Engineers, 

\ American Soctoty for Testing and Materials, 
Untat Surtees Oovernmenint Ageacies, ine 

cluding by wey of Musteasion tne folowing 
publscauongs of tie lacicated agracies: 

. 

17, 1969 

A09794 

a
e
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- mo RULES AND REGULATIONS oF 49:3 
._* a 

Q) Afomnto Lnergy Act Sources. Any euch wntintlon fs nesssraty to eStstn'tg), | (2) Forother then urentum: 
employes Who possesses er ust: courea beanceleial woo of radiation or etomfs for eusfseo workers in cll 
maternal, byproduct meteria!, er enecial energy, (2) such boneSt ib of cuticionS paracrenh (1) ef this parasragh wit 
nuclear mates! cdjescednecintho Atomic velu2 to warrant the varictlon, (3)’eme tnpoilsatie: Proviced, however, That rT, 
Fmercy Act o2 1054, 29 erended (42 ployces wil not be exposed to aniuidus na environmental gnmipio snows & cone 
USC. 201i eb seg. and has eltner regis- hazard, and (4) apnropricte aetions wil centration creater than 0.23 werling 
tered cuch sowrees with, or is orernting be taken to protest the healinendesfety level in eny escup! ed par of thar 
under a conse {ssucd by, a State which of cush employees. the ranintenance of Individual essupd ; 
hes en acree:ent In effect sith tho ‘(b) Apnalicstions for such-variatfons records and the celculsscon Of indivicual 
Atomle Enercy Comuntesion pursuan: to showd be fled with the Dir pan Bu- exposures wlll not bo required, 
.Sectlon 274(b) (42 US.C, 2921th)) of the reau oz Labor Standards, Deparee (cd) (1) At the request of an emmloyce 
Atomic Frorgy Act of 1954, es amended, ment of Lebor, Weshinston, D (on 20210. (or former employes) 2 revort of th t- 
ang in accordance wlth the requirements Ps ployec’s exposure to radiation as sh 
of thet State’s Inws and rezulations shall § 50-204.56 Kediation in records maintelnet by the em 
be decmed to be in compliance with the ee - ‘pursuant to paregrnpn fe) of this. 
redlation requirements of this part, inso- |, (@) For the purpose of this section, & tion, shell be furnished to him. The re- 

' feres his possessionend uss of such ma-  Worenc lever’ is defined as eny come port snall be in writing end contain the 
terlel Is concerned, untess the Socretury bination of mcon csughters in l Mier of following statement: 
f ’ ‘ *ere : sir which wil result tt thnate o: Isvor, arter conterence with the 7 ¥ nen ut result in the be inat ; This repors Is furnished to you under thy 

Atomics Enercy Commission, shall deter em-ss.021 of 15 % 10° millon e.ceer0n provisions of the U.S. Depertment of Lato: 
mine thet the.State’s prosrem for cou- Volts of potenticl alpha enercy, Th? Recietion Safety and Health Eraadsres (4! 
tro! of these mdiation sources ts incom- Newmerics! value of the “working level": cep, 59-201.3¢). You should preserve this 
patible with the requirements of thisparg is derived froma the alpha entrgy retensed report vor future reference, 
Such agreements currently are in exect by the total decay of short-lved recon _e . 
only tn the States of Alabama, Aransas, Gavshter producis in equiliorium with should heelecen 5 aie a Tenuss. 
Celifornts, Nozsas, Hentuchy, Filori¢s, 100 pico-cewrles o2 redon 222 por iter of Gate, +. clue & et coaurlte " hast fy! oe 

Mississ!nol, New Hampshire, New York, eit. A woreing level moctn is cefined es Got sect loz ntlons of 6 em Sear meee end 
North Carolina, Texas, Tennessee, Ore the exposure rcecived by a& worker “ of emptoyinent. . 
g0n, Idaho, Zrzona, Colorado, Loutsinna, breathing elr et une working level con-]} Subpart D-~Geses, Voners, Fumes, 
Nebdrasits, end Weshincton. eentration for 434 wees of 40 hours D sis, and dicts 

(2) Other sources. Any emplover who ¢2ch. ON nN 
asses Or Use reclet on eoueces other (b) (1) Oscupational exposure to § 50-205. SO Gases, vapors, furnes, dusts, possosss s reclet our the Ayehine bene clint , ‘ . 

then source material, byproduct mate- redon daughters in mines shell be con- and mists." 

aiandurds) for 
mining. ' 

i
r
i
s
 

o
d
 

we 
Py 
ial 

. 

“
A
A
 
8
 

ricl, or specie! nuclear materiel, es ce- tolled so thet no Individual will reeetve) — (x) No employee ehall be exposed by 
fined In the Atomic Enercy Act of 1954, £9 exposure of nore then 2 worn <ns inhels tlon, inges Mon: sin ebsorpiton e: 
es emended (42 U.S.C. 2011 ch £eq.), and evel months in eny conszoutlye 3 S-mon—-f contact toany meterisl or sudstence at & 
hes elther resistered such sources with, Peried pnd no more then 4 working level\ concentretion above thet specified in the 
-or ts operating uncer e Heensa issued by months in eny cons sncutive 12-moath = yhreshold Limit Values ef Afrborne 
f Stete which has an cereesnent in efest Period. Actus] exposures shell be keot Contaminants for 1858" of the American 
with the Atom'c Emersy Commission. ®S far below teese values Es pracucacie. Conference of Governmental Industrint 
pursuant to sectlon 274(b) (42 USC. (2) In enforcing +fha3 section, the Die Eygierus+ excert for the . follovins 

2021(b)) of the Atomle Emersy Act of Tector of the Euresu ¢¢ Lovor Siandarcs siandards—the veluss Usted {n Table I 
154, es emended, end In eccordancs MAy Bt ery since LDPZOve Variations in this section which are the sudsect of . we te be. ~ 

with the reculrements o? that Statr’s individual eases from the Uinitatlon ent on rrent USASI standards \enc ex eo: 6 Fan 

WS ENG reculations shall be cesmed to forth In subparagraon (1) 0? y's pare the yelues of Mineral Dwsts—Taedile It of 

be in comollance with the radiation re- srapn to comply with the requirements this ssction es they enoear herein, 
quirements of this part incofar es his of the Act sSisTobel a show fing to the sattse (b) In eli ceases, feasidle engineering ay te, = cee ae bane . ae “o—~ 

possession and vse of such material is action Os the Ith ce py en emp.oyer controls must first be cetermined and {m= 
conczme4, provided the State's proczem YNZ B DUNE Wiel CONG.O7S TestinS plemented. Methods of control in the 
for cont of thease rediation sources jg im &M exposure of more than 4 working. 2, ' Sayp° z trot of xe re as F + 11) NAP wn thas 9 working enylronment Include locos! ex- the sublect of & currently effective ccter- evel months but not moze than 12 worse b yentilat! eral , 
minstion by the Sceretary of Lado: thet ig level months in eny 12 consecutive Geust vensiowica, Central room fir yen- 

such program is compztibte with the re- months that (i) uncer the particular tiation for Clutlon o: the eentaniinant, 
quirements of this part. Such Cetesminse facts, and reemutaness dnvelved tno eubstttutlon of Isss tole material, and 
tlons currently ore in efect only in the work ne conditl ons of ne empios. C25 £9 {solation or enclosure of the process or 
Btetes of Alobame, Arzansas, Collfornia, exposed sre eucia cir Reaita sn@ operation, In esses where protective 
Franses, Mentue! Florids, Misstssipol, safety ere protected, and (i!) the em- ‘ : F canses, Kentucky, Floris, 3 D2 : hes 2 bone fice pie he eatipment or protective equipment ts 
New Hempshire, New Yors, North Caro- Ploycr hos 2 bonz fice pian to reduce ¢ aa . line, Texes, Tennessen Orexon, Idaho, levels of exposure to those spocified tn eddition to otier measures ts used as the 
Arizons, Coloredo, Lowisfans, Nebraske, SYsperscrephn (1) of this pz razrooh & 23 method of protecting the employes, such 
and Weshincton, soon 2s practicable, but in roeveatlster protection must be epprored for each 

° wo pt than Jenuery 1, 1971. specific esst by a competent Lodustrisl § 50-204.35 Application for variations (c) For uranium mines, records of n= puciens . ayes _ 
fro radintion levels, vironmental concentrations tn the occu. Blenist. gusts t 

(2) In eecordence with policy ex-- pled parts of the mine, and of the tim 7 SABES @-he. time 
pressed in the Federal Radletion Coun- Spent in each erea by eaca parson in- , welghted 
ef's memorandum conceraing redintion volved in undérground wore shall bo es . everege 
prouction guidenc2 for Fzceral acene!es tablished end maintained. These records *Dyvdrogen Sulice (Z372-1028),-.. 23p2m 
(25 PR. 4492), the Diractar, Pureau of e4nll ba in sufie! . Tuluens (237.32-1957) .-.-nwew ese POTD AI e TowWe, a APOn OO. ha Mctart date 3 cantt calle ao r 

Lebor Standards may from t'me to time culations of the exp. wee te ‘ents * Furmeldehyda (22710-1557) 20. Sppm 
grant permission to employers to vary SPRaaEneA . s Cerboa Tetracuiencs 
from the lmmitations contelmed tn &5 55- raing level months, of the tneivicusls _ (237.17-1927) -.--.--------- a-- par 
204.21 ond $0-294.22 when te extant of end shell be svcilabie for Inspection by FTES! Shocersayiees ( SF aT em teth) ieee *. wr2ehlore:s z Opes! 
Variation ts clearly spoctfed anid ft the Secretary of Labor or his authorized Eycrosen Muartds (2372316 toon 
Cemoznsireted ta his extisfection thet Ww esents, Fluorics Dust e3 2 (23722-8505). 25mg" 

Yo, 12—P2 is FIDIDAL ROOISTER, VOL 24, NO. T2—IIDAY, JANUALY 17, 1869, 99792 
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BMica: . 
Crysteine 
Quarts (herptn’ aecsesece BD! Sa efuln 

FENG KEO4-3 

Quarts (Total Dust) secseecseseeces SLAM 

FO 2 
C*ristodullta: Uro 4 ths velus 
eateulied bus the counter 
pues furmetes bir qcsrte. 

Sridyoulte: Uso $5 the walus 
> qulculutod fon the 
farnulas $= querts. 

Amoarpbows tisluding natural 
Ustomecves Cade. cecceee 3 tener fF 

%Si01 

We oes ee eee one 6 tnein 

FBiOs 
Billcates (lesa tha MWe east 

Une silica 
Jl thers per mill. 

Uter gresices Chien 6 milsrons 
ta leagty | ev. aes om 2 

Siew. . Dp 
Soans' 2 
Volo... . 3) 
Portisad Censent. ose & 

Ors; notte (nseerai) -so5re peweee u 
c Just (Rapoads reeves 

less than $5, PLOI).. -sereoneseremagenses Teme 

tomer 
—_—_— 

x D GBNO+3 
Inert ce ulesnes wens: 

Respirable Freoeto . Hy} taht 

Total Dusiiccseee : Wore 

t 
Nore: Cesvercion betes 

mprefyt$3—rolon partictes per euble meter 
e-partio:s por ee, 

eMCitons of partictes rer eob!s fn¥ ef 2b, bersd es 
trpiwes supe ms contid by Lent 424 teehotan 
hie pPurcertece ¢? crysis clien in t25 By inuls b) 

ths cent drtermined form elr-oecce t sasaptea, excum. 
tn thors tnstences ta whicd ether mialtiods Eave bora 
guowd to Ww epaboiuls, 
§As deterulield by the merudrece Biter misshod af 
OX phrase contrat marl ation 
BAs counted by ths gerodard banlacer, Matted 
mnt ttbulgse, 
me Doth eyneenustior asd Percent querts fr the 

Qppuciion ef tits ili ace to be crt 42. 
bactlou pacing + seosstecer wen ‘ths aeoulng char. 
attericUas: 

devetyors S& pesing eeheter 
qualt dex: 

i - 0] x 

% 
fe] 
2 
e 
CU] 

$55-254.65 Lespectian of compres od 
gnseyltinders, 

Eech contrestor ehall Cetermine thas 
compressxl ecs cylinders unter his” 
esntrol ere in a snfe condition to the 
extent thet this ean bs determinz:d by 
visual inspection, Vintel end other in- 
Jvxons shod te conducted as mreceribed 
dn the Ersarcous Lisieria'ls Pardstions 
of the Deporiment of Tranzporistion 
49 CEPR Parts 1T1- 179 ané 14 CTR Pars 
103). Where those rerulstions are nos 
enoplicadis, sisual end other inspactions 
ehall bc conducted in necordanes with 

Compressz¢ G2s Association Pamptict 
C-C-13 and C-21362, 

§ 50-204.65 Aectylene. 

(a) The in-plant tra 

stornge, end ut tts tlon O2 festyions ii 

FIDESAL SISISTES, 

ransfer, handllos,” 

"putes £5 AND REGULATIONS 

egiingera chall bs in esttrdance wlth 
Ceompresstd Gas Accocistion Fromphiscs 
GQ-1-1056. 

db) Tre plomicrsctems for the in-pisn$ 
transfer ond C¢lorvibution of eestyicna 
anal) bo cesimned) installed, matnisined, 
ond operated in eonoresre vith Core 
pressea Ges As: secintion Pamphlet C-lt- 
1959. 

(c) Plants for the ceneration of nesty- 
Jeno end the charcing (filling) of nesaze 
leno cylinders chat] be dosicnscl, 
eonstructed, and tested in eccordanco 
with the stendarcs preseribed in Corn~ 
pressed Gas «Association Pampalet G-1.é 
1966, . . 

§ 50-203.67 Oxygen. 

The In-plend transfer, handling, stor- 
oge, and utilization of oxygen es a Meuwld 
or a compresssd cas shell be In pccorde 
ance with Compressed Gas Ascocintion 
Pemphiet G--1962, 

§ 50-201.65 Dydrogen. . . 

The in-plant transfer, handling, etore 
“"ege, pnd uillization of hycsoren chro) be 
in seconiance with Compressed Cas Ase 
groeletion Pamphiets G-§.1-1001 and G~ 
5.2~1965, 
§ 50-20-4.69 Nitrous oxide 

“The piped systems for the In-epiant 
transfer end distribution of nitrous o:ices 
shell be desiened, installed, meatotatned, 
end operated In eccordence with Ceom- 
pressed Gas Association Porpatse Cc 
B.1-1964. 

§ 50-204.70 Compressed cases 

The in-pisnt hondiing, sie Oece, enc 
ulllization of all camoress2d cnsas in eve 
inders, portebis tanks, roil fantznoes S ct 
miotor vehicle cargo tanks shell bs in 
eocordenss with Cemprezsod Cas Acto- 
elation Pamphics P-1-1955, Compressed 
gas cylinders, portables tants, and enrco 
tenks shell have pressure railel cevicos 
which shall b insteled and malntained 
in eccordance ‘with Compressed Gas 

tnoace 

” Association Pampnists rar 3803 [Ove baal 
1965 ecdends) and E~-12-15 

§ §0-204.71 Safety relief “dovlees for 
compresses cas containers, 

Compressed ges cylinders, porteblo 
tenks, sod carso tanks snail have pras- 
Bure reef cevices instele¢d and maine 
tained in eccordence with Compressed 
Gas Associction Pamphists S-1.1-12¢3 
and 1855 adcends end S-12-1553, 

§ 50-204.72 Sele practices for w= stein ns 
and cutting on containers waica hsvo 
held combustidics, 

Welding or cutting er both en con- 
tainers which have held Anammabdto or 
combustible solids, Uouids, er gsses, oF 
have conteined substencss which may 
produce fommabdle vavors o> caszs Til 
nos be attempted unt the contalns: 
have been thoroush!y cleaned ka ectsiss 
eccordsnse with the muifss end pics 
dures embocied | in Amertean Welding 
ree riied Pemphist A-£.0-05, edition of 

Subpart E—Trensneriation Sctely 

§ 59-203.75 Transnortation esfety. 

Trensportation in connection’ with 
public contrncts, as Usied In $50 

VOL 34, NO. 12—-S219ay, 

TO22009 03) ect] bo comfucts¢ ty ne- 
reorusnes with the U5. Deporicres ef 

JANUASY 17, 9949 

romantic 
eee eer firensportation res eKSro 

such reculroments c ca not sons, ct ryt AO 

20, 18, 12, end 14 of the Untiora ¥ 
Cots of the 

Zorn Trafic Laws and Ordcinan 
=altion, shal) bo usm. 

Subpart F—Varintions 

§ 50-204.20 Voriations, 

(a) Upon the written reauest of eny 
fntsrested person, the Directer of the 
Bureau of Labor Standards may in p2r- 
ticular cases epply varictions from the 
provisions of this part in enloreins the 
Wralsh-Healey Publle Contrasts Act fol- 
lowing considerntion of the rarifeulnr 
facts end elreumstences involved whene- 
ever he is satsfiad thet the esfcty and 
health of employes 
by such varietions. 

db) The provisions of thus section shail 
not ennply to $$ 0204.35 and 59-204.35, 
which contsin esparmte ong epeciae 
varlatlons procacures. 

2. Section 59-201. 502 is revisod 
cs follows: : 

§ S0-201.592 Record of injurics 

* dn) Every person who 's or ghsll be- 

Noattonal Cozuntites oa coe 
m005, Lae CO, ose 

to read 

come a party to e Government contract , 
which fs subfec! to the provisions of the 
Vralsh-Healey Public Contracts Act end 
the retulstions thereunder, or who ts 
eriorming or shall perform aay part of 
such contract sublect to the provisions 
of such ect or recweations, sont matinialy 
the records specified below which shall ks 
evotlabie for inspection by cutdorized 
representatives of the Secreinry of 
Labor: 

(1) Records of atl injuries to ene 
ployess, including a brief dszeriptton of 
the manner of esourrence and the dats 
anc curetion of cisabuity, 

(2) Records of injury frequency rates, 
extculated ennuslly on pe calendar yesr 
basis commencing the first of January 
of ezch yenr, as ccAaned in Untitled States: 
of Amenea Standards Institutes, 216.1— 
1937 “Method of Resore!ing and fesse 
ing Work Injury Experience.” 

(3) Records of injury severity rotes, 
ertculsted anaounlly on a enlendar yeas 
bes's commencing the first of Jenuary 
of exch year, 25 defined in United States 
of America Stondards Institute, Z16.1- 

S17 “Method of Recording and Measure 

tng Work Injury Experiences.” 

Cb) The records required in pare graph 
(a) of this zection siclt bo kepion fi 

Jeest 3 yeors from the dsts ef entry. 
ce) Where records ere kept ons Aen! 

o> insurenco seer buts, they shall be 

aeetpied 2s being in compllance with 
‘clbparesraphs (2) end (3) of paragraph 

(>) of this coction, : 

San. 6, 49 Ems. 2038; <1 0.8.0, 3958) 

. Signed at Weshington, D.C. this 1¢th 
day of Jenunary 1£59, 

Wrreano Wintz, 
Secretcry of Levor, 

[PEL Doo, 69-353; Mied, Jen. 19, 1059; 
- 6:45 am). 

A097 96 

Jo at 

Sis cquslly protected
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ASBESTOS TOXICOLOGY REPORT 

It has been known for years that som2 persons working
 in asbestos 

production were prone to develop a disabling lung disease. In time, this 

condition became known as asbestosis and was related to 
exposure to high 

concentrations of asbestos dust. With further experience, it was found that 

men could work with asbestos without development of lung d
isease if dust 

concentrations were kept below a certain level. 

It has been generally accepted that a worker will not de
velop asbestosis 

if he is exposed to no more than 5 million particles per cubic foot of air, 

even if this exposure continues for his entire working l
ifetime. Althovgh no- 

cases of asbestosis are known to have occurred whe
n exposures have been 

maintained at or below this level, the ACGIH (which sets the threshold Limit 

value (TLV) in the U. S. A.) has indicated they intend to lower the TLV for 

asbestos to 2 million particles per cubic foot in an effort to increase the 

safety factor incorporated in the limit. The U. S. Department of Labor has 

already issued a regulation under the Walsh-Healy Act placing the TLV for 

asbestos at 2 million particles per cubic foot for public contracts 
in which 

they have jurisdiction. This concentration of dust is generally not visible 

in the average work area unless a beam of light causing a Tyndall effect is 

present. Usually the dust concentration must be from 8-10 million pa
rticles 

per cubic foot (MPPCF) before its presence is visible in average lighting 

conditions. 

Several years ago, it was reported that there was an increase in the 

incidence of cancerous tumors, especially of the lung, associated with asbestosis. 

Recently there have been reports of some cancers occurri
ng in individuals 

exposed to asbestos dust, but who have not developed clinical 
asbestosis. It 

is believed by most authorities that these cases have been
 associated with 

exposures significantly exceeding the Threshold Limit Value. 

A type of cancer named mesothelioma has been noted to be associated 

with asbestos exposure in recent years. These tumors, while rather few in 

number to date, may occur‘in individuals with histories of only s
light 

exposures, and that as much as twenty to forty years earlier. There is 

considerable evidence that crocidolite is most frequently associated with 

mesotheliomas. From the data available it appears that the TLV of 5 MPPCF 

may not be low enough to protect against mesothelioma. Research on the problem 

continues. 

40979, 
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Control of asbestos dust exposure is therefore necessary. The control 

m2theds cre the standard ones epplicable to a variety of dusty operations. 
They include closed flow systems, wet processes where possible, and adequate 

exheust ventilation where openings in the system are necessary. Pelletizing 

is sowztimes used to improve the handling characteristics of otherivise dusty 

materials. Where satisfactory containuent to stay within the Thresiold Limit 

Value is impractical or impossible, efficient and reliable respirators ars 

available for the protection of the employee. A program of environncntal 

monitoring is highly desirable to deteimine thet Threshold Limit Values are 

not being cxeceded. In manufacturing industries it would be desirable to 

know the cust concentrations where the asbectos is dumped from bags into 

the process. Concentrations should also be determined where dusting occurs 

in finishing products. While initial duct determinations chould be made at 

frequent intervale, once the level hes boen established as satisfactory, the 

frequency mey b2 extended to occasional tests to essure continuation of a 

eatiaLectory condition. 

Pre-caployment end periodic physical examination of workers are 

desirable. These should include chest X-rays to insure that the worker has 

no chzst condition prior to vork with asbestos and to determine that no 

lung changes are resulting from work with esbestos. 

It is believed that the eddition of asbestos at the proposcd levels 
durine the manufacture of products would be hamnless to the consum2r. Totel 
dusting, would heve to be well in excess of any Levels acceptable to the 
consumir for the esbestes concentrations to approach the Threshold Limit 
Value, : 

In conclusion, while asbestos cust in excess of the Threshold Limit 

Value is potentially harmful, as are many other dusts encountered in industry, 
it is es readily controlled as other such dusts and it can be used sefely 
with appropriate precautions. 

Industrial Medicine And 

Toxicology Department 

ies Union Carbide Corporation 

5/&/69
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THE DISCOVERY COMPANY 

ASBESTOS 

CONTACT: yarvey M. Epstein NEWS RELEASE 
J. M. Mathes, Inc. 

260 Madison Avenue 

New York, New York 

(212) 578-9258 

FOR RELEASE: 
10016 Upon Receipt 

NEWLY DEVELOPED ASBESTOS PELLETS CUT SHIPPING COSTS 447, 

By pelletizing its line of high purity Calidria asbestos 

products, Union Carbide Corporation has made product handling easier, 

and shipping and storage costs substantially lower than could be attained © 

with other asbestos forms. 

Asbestos pellets represent a major innovation in the industry 

as it marks the first time that the material is available in this form. 

The ability to make the new shape stems from the use of a proprietary 

wet process which breaks down the ore's random oriented fiber bundles 

and removes rock and other foreign matter, leaving essentially pure 

asbestos. 

Although pelletized asbestos offers many advantages to the 

user == ease of handling, reduced dusting, and less troublesome and 

costly storage -- one of the more significant benefits is lower shipping 

rates, particularly for overseas ocean shipments. Due to the fact that 

the shipping density of asbestos pellets, 49.8 £t.°/ton, is considerably 

lower than the 107.4 ft.°/ton of the open or ground grades, over twice 

as much asbestos pellets can be loaded or warehoused in the same vi lyme. 
0979 4 

- more - 

UNION CARBIDE CORPORATION +» CHEMICALS AND PLASTICS + 270 PARK AVENUE, N.Y.,N.Y. 10047
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For example, a 24-foot container can accommodate 45,750 pounds of 

pelletized asbestos as against 22,400 pounds of the open or ground 

material, These are maximum contents based on weight and volume 

respectively. Because greater quantities of asbestos can be shipped 

in a given load, the savings in shipping costs are considerable, 

amounting to $1.20/cwt. for shipments from San Francisco to Antwerp. 

Pellets now account for more than 90% of Union Carbide's 

export shipments of asbestos. The use of this form is also heavily 

used in domestic loads, totaling about 65% of all shipments. 

7-69 

CAPTIONS: 

Figure lL: Shows 24-foot container being loaded for Japan with 

bags of asbestos pellets. In this form, over twice 

as much asbestos can be loaded in this van size, 

resulting in significantly lower shipping costs. 

Figure 2: Comparison between pelletized asbestos (right) and open 

or ground material. This marks the first time in the 

industry that asbestos is available in pellet form. 

9-3755 
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