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DISCLAIMER

This Final Inhouse Report was prepared for the Environmental Protection 
Agency by GCA Corporation, GCA/Technology Division, Burlington Road, Bedford, 
Massachusetts 01730, in partial fulfillment of Contract No. 68-02-3168, 
Technical Service Area 3, Work Assignment Nos. 2 and 18 and Contract 
No. 68-02-2607, Work Assignment No. 36. The opinions, findings, and 
conclusions expressed are those of the authors and not necessarily those of 
the Environmental Protection Agency. Mention of company or product name is 
not to be considered as an endorsement by the Environmental Protection Agency.

ii



CONTENTS

Figures.................................................................  vi
Tables................................................................... viii

1. Introduction ....................................................  1
Overview....................................................  1
Report Format ..............................................  3
Data Presentation ..........................................  3
Terminology ................................................  5
References..................................................  7

2. Air Pollution Control Practices, Asbestos Emissions, and Asbes­
tos Exposure ....................................................  8

Introduction................................................  8
Control Techniques..........................................  8
Waste Disposal. ............................................. 11
Human Exposure to Asbestos.................................  14
Conclusion..................................................  23
References..................................................  25

3. Mining and Milling of Asbestos.................................  27
Introduction................................................  27
Asbestos Mining ............................................  28
Asbestos Milling............................................  33
Environmental Regulations and Compliance................... 35
Atmospheric Emissions from Mining and Milling ............. 36
Ambient Asbestos Fiber Concentrations ......................  38
Nonoccupational Atmospheric Exposure.......................  38
References..................................................  39

4. Asbestos Paper Products..........................................  41
Introduction................................................  41
Product Descriptions........................................ 42
Substitutes.....................................    50
Manufacturing ..............................................  54
Asbestos Release............................................  62
Conclusion . . . . . . .  .......................  . . . . .  72
References..................................................  77

5. Friction Materials ..............................................  82
Introduction................................................  82
Product Description ........................................ 84
Substitutes................................................  88
Manufacturing ..............................................  92
Asbestos Release............................................  98
Conclusion..................................................... 110
References..................................................... Ill

iii



115
115
117
118
119
122
131
132
135
135
135
138
HO
146
151
153
155
155
155
157
157
161
167
169
171
171
171
175
176
181
185
186
189
189
189
191
193
197
202
204
206
206
206
208
210
214
219
221

CONTENTS (continued)

Asbestos-Cement Pipe . . . .
Introduction..........
Product Description . .
Substitutes ..........
Manufacturing ........
Asbestos Release. . . .
Conclusion............
References............

Asbestos-Cement Sheet. . . .
Introduction..........
Product Description . .
Substitutes ..........
Manufacturing ........
Asbestos Release. . . .
Conclusion............
References.............

Flooring Products..........
Introduction..........
Product Description . .
Substitutes ..........
Manufacturing ........
Asbestos Release. . . .
Conclusion............
References............

Gaskets and Packing. . . . .
Introduction..........
Product Description . .
Substitutes ..........
Manufacturing ........
Asbestos Release. . . .
Conclusion............
References............

Sealants ...................
Introduction..........
Product Description . .
Substitutes ..........
Manufacturing ........
Asbestos Release. . . .
Conclusion............
References............

Asbestos-Reinforced Plastics
Introduct ion..........
Product Description . .
Substitutes ..........
Manufacturing ........
Asbestos Release. . . .
Conclusion ..........
References............

iv



CONTENTS (continued)

12. Textiles........................................................... 223
Introduction...................................................223
Product Description ........................................ 223
Substitutes...................................................227
Manufacturing ..............................................  231
Asbestos Release.............................................. 234
Conclusion..................................................... 239
References..................................................... 241

13. Miscellaneous Asbestos Uses........................................ 245
Introduction...................................................245
Drilling Muds ..............................................  245
Shotgun Shell Base W a d s ...................................... 249
Asphalt/Asbestos Cement .................................... 250
Foundry Sands ..............................................  250
Sprayed-on Insulation.....................  250
Artificial Fireplace Ashes and Artificial Snow ..........  251
Conclusion.....................................................251
References.....................................................255

14. Results» Discussion and Conclusion .............................  258
Results.......................................................258
Discussion and Conclusion ...............................  262

v



consumed annually, 24.5 metric tons of fibers would become airborne. This is 
higher than process and disposal emission estimates arrived at for the entire 
miscellaneous products category using Levine’s31 assumptions. Combining 
Levine’s 1974 estimates with 1980 asbestos consumption data, an estimate of 
5.2 tons per year for process emissions and 0.5 tons per year for disposal 
emissions can be calculated. For consistency with the other chapters, these 
estimates will be used for the entire miscellaneous products category. The use 
of pelletized asbestos by the entire industry would significantly reduce the 
amount of asbestos released to the air.

Conclusion

The use of asbestos in drilling muds has been decreasing due to concern 
for worker’s health and standards promulgated by the Occupational Safety and 
Health Administration concerning airborne asbestos. In instances where 
asbestos is used, asbestos in pellet form, as opposed to fiber form, should 
be employed to decrease fiber release to the air. The ultimate disposal of 
asbestos containing drilling muds is in the mud pit which is covered with 
dirt.

Adequate substitutes are available to replace both functions of asbestos 
in drilling muds, i.e., to provide carrying capacity (viscosifier) and to act 
as a loss-circulation material. A large number of substitutes exist for loss- 
circulation material at a competitive cost. The substitute materials which 
are viscosifiers are the bentonite, attapulgite, and sepiolite clays and a 
variety of polymers. The clays are competitive with asbestos in cost. The 
polymers are more expensive than asbestos, but less material is necessary to 
make up the drilling mud resulting in a cost per barrel figure that is still 
more expensive, but nevertheless competitive. The use of asbestos in drilling 
muds is not mandatory and probably not even necessary in most applications as 
adequate substitutes exist at a competitive cost.

SHOTGUN SHELL BASE WADS

Asbestos has been used to manufacture base wads for shotgun shells. Base 
wads are formed from a mixture of about 36 percent by weight of asbestos, 54 
percent wood flour and 10 percent wax which is pressed to form the required 
shape.18

Only one shotgun shell manufacturing plant (operated by Remington Arms 
Company in Bridgeport, CT) is known to use asbestos. However, the manufacturer 
is currently phasing out asbestos in shotgun shell base wads. The asbestos- 
containing shells are being replaced with a one piece polyethylene shell which 
is a more stable shell in addition to being less costly. The Remington Arms 
Company recently reported that they will have converted 95 percent of the 
asbestos-containing shotgun shells to one piece asbestos-free shells by the 
end of the year 1980. The remaining 5 percent will be converted to asbestos- 
free shells by the end of the year 1981.18

The major source of emissions from manufacturing occurs during handling 
and introduction of the raw material. Processing areas are typically vented 
to fabric filters. The material collected in the baghouse is recycled.
Fiber release in process water and product scrap wastes are judged to be 
minor. Also, fiber emissions probably occur when the shotgun shell is fired 
from a gun but there is presently no means of determining the amount of 
fibers that become airborne as opposed to those that remain encased in the 
wad mixture.14
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