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INTRODUCTION 

In a December 19, 1984 Federal Register notice, the Environmental 

Protection Agency invited the public to comment on issues relating to a 

Natural Resources Defense Council petition to prohibit the use of asbestos 

in vehicle brakes. This comment Catalogue contains excerpts from letters 

received by the EPA in response to the Federal Register notice. 

The Comment Catalogue consists of five major sections and several 

subsections, as shown on the Table of Contents. These sections were for­

mulated after a careful review of the issues raised by the commenters. 

Included in the appendices are a list of commenters arranged by category, 

a complete reference list of comments received, and cross references 

showing where comments for each commenter can be located in the catalogue. 

The comments are numbered consecutively from 1 to 90. The reference 

for each comment is found after the comment itself, and each comment is 

separated by a horizontal line. 

i 



I. IDENTIFICATION AND RECOMMENDATIONS OF COMMENTERS 



A. Trade Associations 



1. The Asbestos Information Association/North America (AIA/NA), a non­
profit organization whose member companies in the United States and 
Canada are involved in the mining and milling of asbestos and the 
manufacturing and marketing of asbestos-containing products, wel­
comes the opportunity to comment on the Environmental Protection 
Agency's response to a citizens' petition on asbestos which was 
published in the December 19, 1984 Federal Register. 

First, AIA/NA would like to reiterate the position taken in its 
earlier comments, dated November 28, 1984, on the petition to ba~ 
the use of asbestos in brakes. Those comments argued that asbestcE 
should not be banned for the following reasons: 

1) Ambient levels of asbestos and the small contribu­
tion of brake materials to those levels do not 
represent an unreasonable risk to the public . . 

2) The use of asbestos-containing products does not 
constitute an unreasonable risk to brake main­
tenance workers and, in addition, EPA should 
defer to the Occupational Safety and Health Ad­
ministration on workp1ace regUlation. 

3) Substituting materials for which the health 
effects have not been evaluated and whcse use 
is uncontrolled for asbestos, which is highly 
regulated, could result in greater health risks 
to the public and workers. 

4) A ban would be contrary to the international 
consensus on the controlled use of asbestos. 

5) The NRDC petition to ban the' use of asbestos in 
brakes is not based on considerations of "un­
reasonable risk" as required by TSCA, but rather 
on an approach w'hi9h advocates a "zero rlsk" 
standard for the statute. 

Returning to the particular case in point, the Agency comtemp1ates 
an ,action to ban the use of asbestos in brakes in favor of substi­
tute materials. The economic effects of such an·action would be 
certain and substantial. The benefits of such an action, in terms 

,of health effects, are speculative and uncertain, not only because 
.they are of a magnitude that would not re detectable, but also 
because no consideration is given to the health effects of the sub­
stitute materials, which have their own potential for harm. Such 
an action could not be considered to be a reasonable one, anc would 
not be permitted under T5CA. 

Asbestos Information Association, pp. 1, 2-3 



2. The Friction Ha.erials Stl'!udard5 Institut.:, Inc. (rnS!) is a trade 

association of ~v~nty-two friction materials manufacturers in the United 

States, with aS~0ciate Members worldwide. TIle FMSI has read the petition 

submitted by the ~Jatural Resources Defense Council (NRnC) to the Environ­

mental Prote(~tion Agency (EPA) for the purpose 11f prohibiting lithe use of 

asbestos in brakes for ne\" cars and trucks and in n~pla(;ement brakes in 

e:ds ti.ng vehic12s. 11 

lve wish to connnent at this time on certain sections of t.!1t! petit:J."'~. 

While we are not now taking a position for or against said petition, we 

believe: it is i)!1pcrtant to submit the fol.lowi!l.g comments. Should it be 

d~E:'mccl appropriate, these cmnments may be suppl.emented at a later date 

by a !llCre in-depth <'rj tirrHe. :~e wi 11 refer to the sections as headed in 

lhe ~;RDC petition. 

the nat ion l 
3 hi~hw3yS. f: rake linings are u ~a£dy rel~ted prodt:·::t. We 

s tr~sR ~o11.sid;,:ralion of these- filets: 

1. Th.ere are legLt':.i!!alP. quesliclls Gn the id:~aj::h ha.!3rJs of 

the fibrous substitutes suggested for asbestos repiacement 

in friction ~aterials. 

2. There are prcgrams in place by :!.I1dUFlr:1 r' ellmjnatc Ln", u;-,e 

of asbestos i.n frj('tion materials, anJ [lies.:: )rf"lgrclms re"Ustic311v 

materials avai1.:.,.J.:,il.ity issues. 

or A 



3. The industry must be given tim.: to cieve.top <l tot:ll line I...,t rn~ducts 

t.lhich. will !:Ieet a.1] hi.~hvay safety rl?tJdrements. 

We believe the industry will 3.ccept a pro[lE'dy planned pro~ .•. 1m po1nted 

towards the eventual elimination of asbes tos h1 its products. We urge ';lat 

EPA study the suggested substitute tru'tteridls ·~S ~'lpJl <.13 th~ feaGibilit:.;, 

~conomic imp:tct, t:'cali.3tic r:ecessity - if tt exists, and timing reguiremer.ts 

appropriate to the elinri.n.ltion of 3sbestos fro f'~ic:tion matt?riais before re-

sponding to th~ peti:::i.on or t-.roposi:;:; a 1::m CIl the ,!''';,~ ;"1 t asb~stuS iu 

friction m~teri~ls. 

Friction !:aterials :tandards Institute, Att. 1, pp. 1, 4-5 

3. I furnish herewith in triplicate, the comments of the Japan 
Automobile Manufacturers Association, Tokyo, Japan, in connection 
with the above captioned proceedings. 

Based on information received to date, EPA is not prepared 

to make an unreasonable risk finding for an immediate ban of all 

uses of asbestos in brakes at this time. 

We consider this as an entirely reasonable judgment and 

agree to such and pay our respect to this. 

Taking into 

consideration the availability of substitute 

fibers, it is expected that we will encounter 

difficulties if vehicles decide to adopt the 

substitute materials. It is recommended 



that the action to prohibit the use of 

asbestos presently used as a major brake 

component and the substitution use of a 

non-asbestos brake friction material should 

be phased in smoothly over time granting 

sufficient lead time at each stage. 

Japan Automobile Manufacturers ~ssociation, Att. 1, pp. 1, 5 

4. The Motor Vehicle Manufacturers Association of the United 
~tates, Inc. (MVMA)* is a non-profit trade association whose 
members produce more than 98 percent of domestically manufactured 
motor vehicles and employ nearly 750,000 workers. We are pleased 
to respond to th~ December 19, 1984, Federal Register notice in 
which the Agency invited the public to submit comMents on issuec::; 
relating to the Natural Resources Defense Council asbestos 
petition. 

Based on the available information, MMVA urges EPA to 
continue its current strategy, as outlined by the Office of Toxic 
Substances Asbestos Regulatory Progra~. As outlined under the 
Toxic Substances Control Act (TSCA), the exercise of authority to 
regulate a substance under TSCA requires a balancing of societal 
costs and benefits. In the context of the NRDC petition, an 
immediate ban on this use of asbestos is not justified. ~ather, 
the OTS regulatory plan to eliminate asbestos over a period of ten 
years, as substitutes become available, is appropriate. 

*if'lVMA members are AM General Corporation, American 1>1otors 
Corporation, Chrysler Corporation, Ford Motor Company, General 
Motors Corporation, International Harvester Company, i'i.A.N. 
Truck & Bus Corporation, PACCAR Inc, Volkswagen of ~~erica, I~c., 
and Volvo North AMerica Corporation. 

Motor Vehicle Hanufacturers Association, pp. 1-2 



B. Vehicle Manufacturers 



5. In view of the controversy and the probl ems encountered with the development of 
asbestos substitutes, Chrysler Corporation believes that it would be inappropriate 
to prohibit the use of asbestos in brake linings at this time. Chrysler, and we 
believe the other vehicle manufacturers, are moving to asbestos-free brake lining 
materials as rapidly as technology will permit. Any regulation will not increase 
the rate of this changeover and forcing the use of asbestos-free material s at a 
premature date could very well result in compromises in brake performance which 
are not in the interest of motor vehicle safety. 

In addition to these comments, Chrysler Corporation participated in the 
development of the comments submitted by the Motor Vehicle Manufacturers 
Association of the United States. We endorse those convnents and by reference 
incorporate them as a part of our response • 

. 
Chrysler Corporation, p.3 

G. Ford Motor Company is not in the brake manufacturing business. We 
purchase all of our brake systems and parts, both for the assembly 
of new vehicles and for the aftermarket, from outside ~nufac­
turers and suppliers. Whether the ·purchased in assembly" parts 
are used in Company-built cars, light trucks, medium trucks, heavy 
trucks, agricultural tractors, construction tractors, or for the 
aftermarket, all of the friction components -- be they pads or 
shoes -- are manufactured by others. 

In considering whether to regulate the use of asbestos in brakes, 
EPA must be sensitive to this crucial issue. It would be neither 
cost-effective nor constructive for EPA to force the complete 
redesign of car and truck brake systems at enormous costs for 
currently-produced vehicles, or for out-of-production vehicles, 
for which the consuming public rightfully expects that aftermarket 
parts will remain available for routine maintenance service at 
reasonable cost. We thus strongly recommend that EPA not seek to 
regulate the use of asbestos in the brakes of vehicles which 
currently are being manufactured, or which formerly were manufac­
tured, with asbestos-containing brake systems. 

Ford Motor Co~pany, pp. 1, 2 



7. lH's interest in this rulemaking stems from'the fact that it is a 
leading manufacturer of medium- and heavy-duty trucks and buses in 
the United States, having the largest share of the market for 
these products. Moreover, since the January 1985 sale of rH's 
agricultural equipment operations to Tenneco, Inc., the company is 
now completely dependent on sales of trucks and medium-duty diesel 
engines in North America. 

IH currently purchases from outside suppliers various components 
containing asbestos. These include gaskets, clutch facings, 
sealing materials. and brake assemblies. Because lH is a 
purchaser, rather than a manufacturer, of asbestos-containing 
products, it is extremely concerned about the possible effect that 
a ban on use of products in motor vehicles would have on its 
product planning and engineering • . 
RECOMMENDATIONS 

1. EPA should thoroughly analyze the health risk from exposure 
to motor vehicle uses of asbestos, to determine if such uses 
present a health problem that must be addressed. On thi s 
point, IH supports the arguments of the Motor Vehicle 
Manufacturers Association in its comments on this rulemaking. 

2. Any ban on use of asbestos in motor vehicle applications 
should allow motor vehicle manufacturers sufficient lead ti~E 
to test and incorporate new materials into their products. 

3. In applications where satisfactory substitute materials are 
not available, either in production or aftermarket usage, EPA 
should allow exemptions from the rule. 

International Harvester, pp. 1, .5-6 

8. Renault agrees that certain types of asbestos consist of fibers ~hich pose 
a threat when released into the atmosphere, but the asbestos dust emitted 
by wear of the brake linings is never found in this form. Provided that 
certain basic precautions are taken, the handling of asbestos brake linings, 
especially during replacement installation, is also without danger to the 
installer. 

Renault USA, Inc., p. 2 

T a 



c. Brake Manufacturers 



9. The Off-Highway Braking Systems Division of the BFGoodrich 
Company is a producer of disk brake assemblies for loaders. 
scrapers and haulage vehicles. We currently purchase 
individual components. including brake linings. The prime 
functions performed at the Off-Highway Braking Systems Division 
are metal component machining and assembly. 

With regard to the use of asbestos. BFGoodrich currently uses 
brake linings which contain asbestos but we perform no grinding 
or machining operations to the asbestos containing linings. 

In summary. BFGoodrich produces brake systems for a small. 
highly special ized market. The unique friction mater ial 
requirements of the off-highway market are satisfied. for the 
most part. by asbestos. BFGoodrich is actively searching for 
asbestos free substitutes at this time. Finding asbestos free 
linings to evaluate is difficult due to low volume which causes 
lining vendors to concentra te their efforts in other areas_ 
There is no asbestos free lining material currently available 
to replace asbestos linings. 

BF Goodrich Company, pp_ 1, 2 

10. Motor Wheel Corporation, a wholly-owned subsidiary of The 
Goodyear Tire & Rubber Company, is a major supplier and 
manufacturer of wheels and brake products for the passenger 
car, truck and off-highway vehicle North American markets. As 
a manufacturer of automobile and truck brake drums we have 
dynamometer testing experience with both non-asbestos and 
asbestos lined drums. We have noted several areas deserving 
of comment and the Agency's concern prior to final rulemaking. 

Motor Wheel's testing is not extensive enough to formulate any 
final conclusions. However, we do recommend extensive testing 
be undertaken to decisively determine the effect of non­
asbestos linings on vehicle brake performance and brake drum 
life. 

Motor Wheel Corporation, pp. 1, 2 



11. Rockwell International is a major manufacturer of foundation brakes for 
heavy-duty on-highway, off-highway, and military vehicles impacted by the 
above referenced subject. The foundation brakes which incorporate purchased 
brake linings are supplied to the vehicle manufacturers who, in turn. inte­
grate the brakes into specific vehicle models and vehicle applications. 
These vehicles are utilized in the trucking, construction. mass transit. and 
agricultural industries as well as by the U.S. Department of Defense. 
Rockwell International is also a manufacturer of other allied heavy-duty 
vehicle chassis components. such as axles, brake drums. universal joints. 
and vehicle electronic monitoring systems. 

Rockwell requests that the EPA consider the following in any proposal of 
rulemaking: 

o Establish a phase-in program for NAB lining based on eliminating the 
largest amdunt of asbestos in the best possible time frame. 

This should result in a two-stage process with the on-highway trucks 
and trailers representing 54% of the market as the first stage and 
where the earliest possibility exists for conversion to NAB lining. 

The second stage should consist of addressing the off-highway brakes. 
transit coach brakes. and wedge brakes where considerable additional 
time will be required. 

o Provide adequate monitoring of NAB programs. as they affect the 1) 
vehicle manufacturers; 2) brake manufacturers; and 3) brake lining 
manufacturers for the complete range of on- and off-highway, heavy-duty 
vehicles before establishment of regulatory effective dates. 

o Coordinate the regulations affecting transportation with other 
appropriate Federal Agencies. prinCipal of which are the Occupational 
Safety and Health Administration and the National Highway Traffic 
Safety Administration. 

It should be pointed out that the most critical test for NAB is 
the dynamometer requirements of the Federal Motor Vehicle Safety 
Standards. Further, any change to NHTSA Safety Standards can have 
a monumental impact when attempting conversion to new base brake 
lining materials. 

We feel the suggestions outlined will minimize the asbestos used and 
enable the heavy-vehicle industry to make the transition from asbestos 
to non-asbestos material in the most expeditious manner possible. 

In conclusion. Rockwell emphasizes that any proposed rulemaking consideration 
to eliminate or phase out the use of asbestos in the heavy-duty vehicle 
industry, should recognize that unlike the passenger car industry, asbestos 
substitutes for the multitude of heavy-duty vehicle applications are only 
in the early stages of development. Further, the lining suppliers to this 
industry are limited in number anq development capacity. 

Rockwcll International, pp. 1. l-5 



12. The Wagner Division of Edison International, Inc. 

(WWagnerW) is an assembler of brake products. Wagner buys its 

friction materials in accordance with performance specifications 

from outside suppliers. 

We would strongly recommend that the EPA not regulate 

the use of asbestos as a component in brake lining for vehicles 

based upon the current knowledge available regarding substitut­

ability and risks associated with asbestos in brake lining. 

Wagner Division, Att. 1, pp. 1, 6 



D. Substitutes Manufacturers 

T , A 



13. We wish to call EPA's attention to the availability of, and to the 
possible use of low cost, low modulus, industrial grade carbon fibers as a 
suitable substitute for asbestos in automobile and truck brakes. 

Ash1and Petrole~~ Company, p. 1 

14. In a recent copy of the Federal Register the above petition requested 
data on substitutes developed for asbestos friction products. 

Enclosed are articles written by Du Pont on customers who have deve1o[ 
non-asbestos friction products. We hope these articles help clarify 
the unaswered questions in the article. 

Du Pont Canada, Inc., p. 1 

T , ~ 



15. These comments are submit ted by EngeIhard Corporation in response to a 
request by the Environmental Protection Agency (EPA) for information on 
asbestos substitutes in automobile and truck brakes. Engelhard manufac­
tures !HCOR- 66 mineral composition, a very effective replacement for 
asbestos in friction products for automobile, truck, and railroad brakes. 
EMCOR- 66 is produced from American attapulsite, which has been thoroughly 
tested and evaluated by independent researchers and has not been found to 
be associated with either cancer or fibrotic lung disease. 

1G. 

In addition to discussing the performance of EMCOR- 66 as a replacement for 
asbestos in friction products and the safety of American attapulgite, we 
also wish to respond to the unsubstantiated, inaccurate, and highly 
misleading statements and a1legations made by certain asbestos product 
representatives concerning alleged health hazards of asbestos substitutes. 
We have divided our comments into three sections: Performance Character­
istics of EMooR- 66, Summary of Health Research Conducted on American 
Attapulgite, and Response to Certain Previous Testimony. 

Engelhard urges the EPA to question seriouslY asbestos product representa­
tives' self-serving allegations that asbestos substitutes have not received 
adequate testing and scrutiny, or that attapulgite carries the same health 
hazards as asbestos. 

Engelhard believes that American attapulgite has been thoroughly tested and 
evaluated and does not represent a' hazard similar to that presented by 
asbestos, and Engelhard has submitted these comments in order to elar ify 
the record on American attapuglite. In addition, we hope that the inforca­
tion presented here on the performance of EMCORe 66 as a friction mAterial 
component in brake linings will reassure the EPA that feasible substitutes 
do indeed exist. 

Enge1hard Corporation, pp. 1, 6-7 

Monsanto Company is developing Phosphate Fiber, a novel 
crystalline fiber form of calcium sodium metaphosphate. The 
physical properties of Phosphate Fiber suggest it will be 
useful as a reinforcing fiber in friction materials and 
other comp~site products. 

Monsanto Company, p. 1 



E. Miscellaneous Commenters 



17. I am deeply concerned at the Agency decision to grant the NROC 
petition to begin an initiative to ban asbestos in brakes. I do not 
believe that the Agency should take this step, nor is there any reason 
that it should. 

My concerns center on the safety of myself and my family if we are 
required to experiment with replacement brake materials until a 
satisfactory replacement is (hopefully) found someday. It might be 
different if there were some rea~on to believe that such a ban would have 
~ beneficial effect on som~ sector of the public, but there is no reason, 
and the Agency has no supporting data for it to believe that a measurable 
benefit actually will occur. 

The Agency has no data to support a decision to ban asbestos, here or 
elsewhere. There are no scientific facts to support that even a small 
portion of the estimated 19.2 lives would be saved if the proposed ban 
were inflicted.' In fact, there is no scientific basis for the risk 
assessment methodology used to arrive at these estimates. That 
methodology has been criticized by the courts, the Science Advisory Board, 
and a large segment of the scientific arena. See the comments in response 
to 49 FR 46294. 

There certainly is no assurance that any new forced substitution of 
materials would be better than 99.999% successful, day after day, year afte~ 
year. 

We urge the Agency to face up squarely to its responsibility to say 
no when no is the correct answer and deny the petition to ban asbestos 
brake 1; n; Ilg!:l. 1 he safety of my chi 1 dren and my grandchi 1 dren depends on 
this decision. 

John T. Barr, pp. 1, 4 

18. The 'Center for Environmental Health of the Centers for Disease Control h~s 
reviewed the Proposed Rules on Use of Asbestos in Automobile and Truck Brakes, 
OPTS-2ll0l5, which were published in the Federal Register on December 19, 198~, 
Volume 49, No. 245. 

A reduction in ambient air asbestos levels should be encouraged, but the 
elimination of asbestos in brake pads as a means of accoQplishing this goal 
should be strongly weighed against the safety performance of alternatives. 

Ccnte::- =cr Environ:7lental Health, p. 1 



19. The members of the Classic Cars Of Ponca City Club are extremely 
concernei about the recent ~PA plan to ban the use of asbestos in 
car anj truck brakes. As owners-of antiques, collectors, anc specia: 
ir.terest automobiles dating back to the 1920's, we strongly object 
to the use of semimetallic or aramid fiber brakes especially in ou~ 
olier automobiles, which are not equipped with power brakes. 

However, we suggest that warning labels be placed on all packages 
containing asbestos brakes, and proper instructions incluced in the 
packages on how to handle asbestos dust when replacing brakes. Such 
precautions ~nll minimize asbestos fibers ingestion in the lungs, 
and eventually minimize lung cancer. 

Classic Cars of Ponca City, p. 1 

1-19 



11. LEGAL AND POLICY ISSUES 
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20. The Milford/Stratford Citi~ens Against Pollution is a local, 
independent environmental group comprised of reasonable, 
responsible residents of both communities. The purpose of 
this letter is to express our legitimate concerns with 
respect to ambient asbestos concentrations in our neigh­
borhoods, as well as to define the sources of these 
emissions, and to endorse fully the citizens' petition filed 
by the National Resources Defense Council to ban the use 
of asbestos in brakes. 

Our group was formed nearly two years ago in direct response 
to the chronically poor air quality in our neighborhoods, due 
in most part, to offensive and potentially hazardous emissions 
from Raymark Corporation (formerly Raybestos-Manhattan), East 
Main Street, Stratford. Raymark is a primary manufacturer of 
asbestos-con'taining brake and gasket friction materials, and 
one of the largest industrial users of asbestos in this state. 
The facility is located in the center of densely populated 
residential areas of both communities. Contiguous to the 
Raymark facility is the Stratford toll station on Interstate 
95. 

Therefore, in the absence of a viable, 
effective and comprehensive asbestos enforcement policy by 
D.E.P., it would appear that the only alternative available 
to protect our families and heighbors from the risks of 
asbestos exposure.would be an immediate ban on the use of 
asbestos in the manufacture of brakes. With the understanding 
that economically and technically feasible, as well as enviro~­
mentally suitable substitutes are available, the Milford/ 
Stratford Citizens Against Pollution fully support an immedia:e 
ban on the use of asbestos in brakes. 

We (breathlessly) await E.P.A. 's decision. 

MilfordjStratford Citizens Against Pollution, pp. 1, 2-3 



A. EPA vs. OSHA as Regulatory Agency 



21. In addition, the only significant area where lives might possibly be 
saved is within the venue of OSHA, and EPA must abrogate Sec. 9 of TSCA to 
take authority there, because OSHA already is acting on the problem. 
Thus, EPA has no authority to act in this matter. 

John T. Barr, p. 4 

22. EPA should 
defer to the Occupational Safety and Health Ad­
ministration on workplace regulation. 

Asbestos Information Association, p. 1 

23. The FMSI concerns relate to in-plant regul;ltions ve!"SU5 control of general 

public exposure to ashestos dust. f.Jhi le (W~ agen,-:y has prc.posed to t-:'ghten 

worker exposure to asoes to::>, ,mother is being p~t:i tioned to eliTTl:i..na te 

asbestos in friction materials. The disparity netween thes~ two si tuations 

could well create imp lemen La tion and ~conom:i.c p rob lems for. f ridion 

mat~rials manufacturers. If asbestos is !:o hp. reGl.llateJ ·.:;ut of friction 

materials the manufacturers should net be> 8 ..... dd!ed, in the me:mtime. '.11th 

compliance to flei., tighter regulations of asb~stos in the workplace. 'l'h~ 

industry must knrn.., 1 • .,bien circctir)n rc~n.'.lat.ol':: activity will take. 

rriction Materials Standards Institute, Inc., Att. 1, p. 2 



B. Demonstration of "Unreasonable Risk" 



24. Ambient levels of asbestos and the small contribu­
tion of brake materials to those levels do not 
represent an unreasonable risk to the public. 

The use of asbestos-containing products does not 
constitute an unreasonable risk to brake main­
tenance workers 

The NRDC petition to ban the use of asbestos in 
brakes is not based on considerations of "un­
reasonable risk" as required by TSCA, but rather 
on an approach which advocates a "zero risk" 
standard !or the statute. 

Second, AIA/NA wishes to comment on a major omission in the December 
19 response, namely, the complete absence of any mention of the 
potential health effects of substitutes for asbestos in brakes. Any 
rational system of regulation in which the use of a material or sub­
stance may be prohibited for reasons related to an unreasonable risk 
of injury to health or the environment must include an evaluation of 
the risks reSUlting from substitute materials. If this were not the 
case, it would not be possible to say that any benefit had accrued 
to society as a result of a regulatory action. 

Section 6(c) (C) of the Toxic Substance Control Act (TSCA) specifi­
cally cites that substitutes for a substance must be given consid­
eration in the context of section 6 rulemaking: 

(C) the benefits of such substance or mixture for 
various uses and the availability of sub­
stitutes for such uses. 

While it may be argued that a consideration of the "availability of 
substitutes" does not necessitate a consideration of the health 
effects of the substitutes, the immediately following section, which 
lists a~dition~l factors to be considered, would require an evalua­
tion of substitutes' health effects: 

(D) the reasonably ascertainable economic consequences 
of the rule, after consideration of the effect on 
the national economy, small business, technological 
innovation, the environment, and public health. 
(emphasis added) 

Section (D) is explicit in stating that the environment and public 
health effects of a rule must be given consideration. If a sub­
stance is to be banned in favor of substitute materials, Section 0 
(c) (D) requires that the environmental and public health effects of 
such an action be considered, "and such consideration would have to 
take into account the environmental and public health effects of 
the substitute materials. Any other course of action would be ir­
rational and not permissible under TSCA. 



The entire Toxic Substance Control Act is framed within the context 
of reasonable regulatory action. It does not permit the regulation 
of any risk, but only unreasonable risk. The intent of Congress in 
passing the Act is specific on this issue. Section 3(c) of TSCA, 
entitled "Intent of Congress," states: 

It is the intent of Congress that the Administrator 
shall carry out this Act in a reasonable and prudent 
manner, and that the Administrator shall consider the 
environmental, economic, and social impact of any 
action the Administrator takes or proposes to take 
under this Act. 

Returning to the particular case in point, the Agency comtemplates 
an action to ban the use of asbestos in brakes in favor of substi­
tute materia~s. The economic effects of such an action would be 
certain and substantial. The benefits of such an action, in terms 
of health effects, are speculative and uncertain, not only because 
they are of a magnitude that would not ~e detectable, but also 
because no consideration is given to the health effects of the sub­
stitute materials, which have their own potential for harm. Such 
an action could not be considered to be a reasonable one, and would 
not be permitted under TSCA. 

Asbestos Information Association, pp. 1-3 



25. OSHA now has an emergency temporary standard of O.S f/cc. See 48 FR 

51086, 29 CFR 1910.1001. This will undoubtedly be reduced at some time in 

the near future, but again let's use that value for now. OSHA hrs 
concluded that at this new level, 1.24% (note the preclsion of tt.e 

estimate!) of the workers will develop asbestosis, and 1. 7% will c~evelop 

cancer. This compares to some 25% who will die of cancer from other 

causes, and includes an elevation by a factor of 10 for the two-thirds of 

the workers who smoke cigarettes. All in al" it adds up to about a 3% 

estimated increase in deaths of non-smokers because of this exposure, or 

about 75 persons. Of course, OSHA uses the same exaggerated upper 95% 

limit risk assessment which EPA does, and which is known to overestimate 

the real value by multiple orders of magnitude, see Hoel, et al, Science 

219 1032 (1983). However, let's continue to play the game by your rules. 

Over the life of the next generation of workers, after all those who have 

experienced past higher exposures are replaced, the imposition of a ban, 

rather than reliance on the current OSHA exposure limit, will save the 

lives of about 75 persons, or about one per year. This is using the risk 

estimate made by OSHA to justify the present temporary standard, and 
assuming a lifetime exposure at the maximum level. 

Now, look at the 550,000 mechanics. Enterline has stated that they 

are exposed at about 0.3 flcc, and that this should produce an excess iung 

cancer death rate of 0.375%. See Session 1, p. 28 in Banbury Report ~0 

9, "Quantification of Occupational Cancer", Peto and Schneiderman, ed~. I 

Cold Spring Harbor Laboratory, 1981. At the temporary OSHA standard this 

would be a 0.225% excess, and applied to 550,000 workers would be 18 lives 

per year over 70 years, in the next generation of workers. 

This, if EPA decides to throw aside Sec. 9 of TSCA, and use Sec. 6 to 

ban occupational exposure to brake linings, a maximum of 19 lives per 

year, starting some time in the next century, would be "saved", lIsing, 

just for the sake of argument, the agency's own methods of calculation. 

Based on comments made in the NESHAPS rule on benzene, this risk seems to 

be "too small to warrant Federal regulatory action", 49 FR 23558. 

Moving now to the public at large, the ~ational ambient level of 

asbestos, largely natural, ;s about 1.5 ng/m. See Enter1ine, 
JAP;A 33 317 (1983). Enterline says that this ;s a total cancer risk of JO? x 

10 . The EPA gives a range of risks for exposure to ambient f;bers in 

it~ Asbestos Health Assessment Update, EPA-600/8-84-003, table 6-1,2. 

Using the midpoint estimate for non-smokers there is a total added risk of 

abouj 103 per 100,000 for a lifetime exposure jO 0.01 f/ml., or 300 

mg/m , to both males and female§6 At 1.5 mglm this ris~8would be 
about 0.5 per 100,000 or 5 x 10 . This;s about 7 x 10 per year, 
or 17 per year for the entire United States. However, brake linings add 
less than 1% of this ambient asbestos, according to the Notice, so action _ 

by EPA here will "save" 0.2 lives per year, beginning some time in the 
next generation. Certainly. this does not pass the "benzene test", 



You will notice that we have used non-smoker data in these estimates. 

An employee may claim that the employer caused exposure to asbestos, but 

no employee may claim that the employer required ~moking rig~rettes. 

The danger of smoking in general, and in the presence of asbestos in 

particular, is sufficiently well known that there is no excuse for an 

employer bearing the added burden of the risk caused by an employee's 
smoking. 

John T. Barr, pp. 2, 3 



III. HAZARDS ASSOCIATED WITH ASBESTOS USE IN BRAKES 



A. Epidemiological Evidence and Case Reports 



26. Studies have demonstrated that individuals working with 

insu~dtion asbestos have five times the risk of acquiring lung 

disease compared with the risk faced by the general population. 

(McDonald; Malignant Mesothelioma in North America. Cancer 

46:1650-1656, 1980). The McDonald study, which reviewed occupa­

tional risks associated with malignant mesothelioma for 668 cases 

in North Ame~ica recorded in the late 1960's and early 1970's, 

reflected the following relative occupational risks compared to 

matched controls: 

Insulation 

Production and asbestos manufacture 

Heating trades 

Shipyards 

Construction 

Other -

Garage workers 

Maintenance 

Transportation Industry 

46 x 

6 x 

4 x 

3 x 

3 x 

1 x 

1 x 

1 x 

The mortality study conducted by G. Berry and M.L. 

Newhouse is also critical in weighing the risks associated with 

the continued use of asbestos in brake applications. (Newhouse; 

Mortality of Workers Manufacturing Friction Materials Using 

Asbestos, British Journal of Industrial Medicine 1983: 40:1-7). 

The study, conducted over the period 1942 to 1980, was carried 

out with respect to 13,460 workers of a factory producing friction 



materials. The only type of asbestos used was chrysotile, except 

for two periods before 1945. The report concluded that: ~Compared 

with national death rates there were no detectable excesses of 

deaths due to lung cancer, gastrointestinal cancer or other con­

cerns •••• The experience at this factory over a 40 year period 

showed that chrysotile asbestos was processed with no detectable 

excess mortality.-

Wagner Divisiop, Att. 1, pp. 4-5 

27. The introduction of the NRDC petition emphasizes that the 
link between asbestos exposure and cancer has been conclusively 
demonstrated by epidemiologists since the early 1950's. While 
this may be true for certain occupational exposures of sufficient 
length and quantity, no association has been demonstrated between 
exposure to brake dust and cancer. 

There is no evidence in the medical 
literature demonstrating any significant risk from 
either brief or long-term exposure to friction products. 

D. Automobile Maintenance Workers Are 
At Particular Risk Froa Exposure To 
Asbestos Brake Products 

This section argues that because of the airborne 
mobility of these small asbestos fibers from brake 
linings, a diverse group of people are at risk. The 
petition includes garage mechanics, bystanders, tool 
booth operators, families of mechanics and persons 
living in urban environments as the population at risk. 

The only two citations upon which this argument is based 
are two case reports which purport to document a 
mesothelioma in a pet whose owner was a mechanic(15) and 



a brake mechanic's child who had mesothelioma.(16) The 
latter case is not a published case report, but the 
footnote indicates that this was communicated in a 
letter from Barry Castleman to a person or persons 
unknown. One case report (of a pet) and a letter from 
Barry Castleman are scant support for the sweeping 
statements made in this section. 

This section concludes by alleging that recent 
literature "also documents mesothelioma among automo~ile 
repair workers." The first literature cited is 
Greenberg's 1974 report(17) ,tlhich found one mesothelioma 
death in a "motor mechanic." Greenberg gives no 
occupational history for the mechanic. 

The other case report cited is that by Langer in 
1982(18). S~pport for the proposition that there are 
two adoitional mesotheliomas in brake mechanics is allegedly 
found in Castleman's recent book(19) on asbestos and a 
"personal communication" by Susan Daum to Castleman. 
Yet, important data on these "cases" are missing, such 
that verification is not possible from these sources 
alone. 

Thus, there are only two cases of mesothelioma in all of 
the reported medical literature which allegedly 
implicate brake dust. One of those (Greenberg) is 
questionable. 

Motor Vehicle Manufacturers Association, Att. 1, pp. 1, 2, 4-5 

28. The Institute does not have epidemiological data to challenge the evidence 
associating asbes tos wi th lung cancer and mesothelioma. We do wish to 
point out, however, that the most complete study of the linkage of asbestos 
to cancer in a friction materials factory concluded that there was no higher 
incidence of lung cancer in the friction materials cohort so exposed, and 
that any incremental occurrences of mesothelioma were demonstrated in those 
exposed also to croc1dol1te asbestos. 

Motor Vehicle Manufacturers Association, Att. 4, p. 2 



B. Health Effects of Chrysotile Fiber vs. Other Fiber Types 



29. Chrysler Corporation recognizes the fact that exposure to certain leve1s of 

asbestos fiber can be a health risk. However, .it is generally agreed that the 

degree of risk is dependent on the type of asbestos fiber. The only type used in 

the manufacture of brake linings is chrysotile which has been shown to be the 

1 east hazardous of the vari ous asbestos forms. 

30. 

31. 

Chrysler Corpo~ation, p. 1 

We would also like to point out that the statements by 

NRDC regarding the risks associated with asbestos fail to take 

into account the "distinction between insulation asbestos, which 

is not involved in brake application, and chrysotile fibers which 

are. 

Wagner Division, Att. 1, p. 4 

While it is know~ 

that asbestos is a demonstrated human carcinogen that causes lung 

ca-ncer and other lung disorders, evidence exists that the toxicity 

of different forms of asbestos 9aries substantially. 

Two studies, both of which entail extensive surveys of 

current literature, found differences in the toxicity of various 

forms of asbestos. Both found crocidolite to be the most toxic 

and chrysotile to be the least. We have included the comments 

made to OSHA because differing toxicities of asbestos should be 

considered as part of the overall evaluation of the risk posed by 

exposure. 

Motor Vehicle Manufacturers Association, p. 2 



32. The assertion is made that "animal inhalation studies 
demonstrate no significant difference in the effects of 
various types of asbestos." NRDC cites a 1974 study by 
Wagner(2) as authority for that statement. The petition 
neglects to point out that numerous subsequent animal 
experiments, including the work of Gross,{4,S) 
demonstrate precisely the opposite. These latter 
studies would tend to indicate that chrysotile (the only 
type of asbestos used in brakes) is significantly less 
pathogenic than other types of asbestos fibers. 

33. 

Motor Vehicle Manufacturers Association, Att. 1, p. 2 

Chrysot11e asbestos is the oaly 
asbeatoe type used in brake linings manufactured in the United States. We 
are aware of only one manufacturer using anthophyllite in a specific clutch 
appUc:at101l. To the best of our knowledge. croddol1te and amosite are not 
used by any United States manufacturer of friction materials. A most graphic 
illustration of the lack of It.mg cancer for the friction materials manu­
facturicg cohort is ahown in publication of the Berry-Newhouse paper in the 
British Journal of Industrial Medicine '~ortality of ~orkers Manufacturing 
Friction Materials using Asbes toa. " (Refer to the Berry-New-house report 
dud as Ex. 84-021 in the Emergency Temparaty Standard, page 51114 of 
November 4, 1983 FEDERAL REGISTER). 

Motor Vehicle Manufacturers Association, Att. 4, p. 2 



34. A. OSHA Should Recognize Differences in the 
Toxicity of Various Forms of Asbestos 

The proposed OS HA standard would adopt either a 0.2 or a 0.5 

fibres per cubic centimeter (flee) permissible exposure limit 

• (PEL) for all forms of asbestos. Substantial evidence exists that 

the toxicity of different forms.of asbestos varies substantially. 

In March, 1976, the British Health and Safety Commission 

formed an advisory committee on asbestos with the following 

charge: 

-To review the risks to health arising from exposure to 

asbestos or products containing asbestos including: persons 

exposed at work: members of the public exposed to asbestos 

generated from work activities: members of the public 

exposed to asbestos from consumer products and from asbestos 

waste: to make recommendations as to whether any further 

protection is required. The Committee's report would be for 

the consideration of the HSC and Ministers and would be 

published.-!! 

The advisory committee conducted an exhaustive study 

surveying existing literature and soliciting the testimony and 

reports of experts in fields related to asbestos. 



The final ~epo~t of the adviso~y committee discussed the 

relative potency of va~ious fo~ms of asbestos in producing lung 

cancer in man. 

REviden~e in man about the relationship of fibre type to 

lung cancer ls inconclusive, but where it exists it 

indicates that exposure to ampbiboles croeidolite or amo.ite 

(or to mixtures with chrysotile rich in them) has ~n ~ore 

dangerous than to chrysotile or a~thQphyllite alone 

(Table IS). Sowever, as importa~t gaps in our knowledge ~f 

this aspect of the field remain unanswered, the weight which 

can be attached to this conclusion at present is limited.-ll 

(The referenced Table 15 appears in this comment as 

Figure I.) 

Concerning asbestosis in man, the advisory committee's 

report states: 

-QuantitatiYe evidence about impairment of lung function in 

man in relation to fibre type is limited to one study which 

sU9ge~ts that crocidolite may have been more harmful than 

chrY8otile.-~ 



FIGURE 1 
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Concerning mesothelioma in man, the cepoct states: 

"As far is mesothelioma is concerned, evidence from miners; 

from process workers exposed to a single fiber type; from 

the distribution of neighbourhood and domestic cases; and 

from the geography of mesothelioma, when combined, presents 

a powerful ca~e from four different sources that crocidolite 

has been more dangerous than chrysotile and anthophyllite. 

The position of amosite may be intermediate between 

eroeidolite and ehrysotile."~ 

In addition to these findings, the advisory committee 

recommended control limits for various types of asbestos as 

follows: chrysotile--l.O flee, amosite--0.5 flee and 

crocidolite--O.2 flee. In addition, the advisory committee 

recommended a statutory ban on the importation of raw crocidolite 

fiber.2! 

More recently the Canadian Province of Ontario formed a 

commission similar to the British Advisory Committee to investi­

gate the health consequences of asbestos. The Commission, 

established in April 1980, went to great lengths in its comprehen­

sive evaluation of asbestos. This involved, by way of illustra­

tion, either pecsonally oc through their staff, visits to Quebec 

asbestos mines, to the Mount Sinai School of Medicine in New York, 

to Ontario manufacturing establishments and to asbestos removal 

projects. In addition, it 'undertook a research program which 



yielded two background paper~ and ten book-length re~earch 

studies. Testimony alone before the Coinmi-s~ion produc@d 8,378 

pages of transcript, and the Commi~sion's report comprises three 

volumes in excess of 900 pages. 

.' 

Among the conclusions of the Commission were the following. 

·4. There is strong evidence that crocidolite and amosite 

fibres tend to be more hazardods than chrysotile fibres, 

primarily because they are more likely to conform to the 

most hazardous length and diame~er and secondarily because 

the! are more likely to become ai~crne and hence to be 

respirable. It is also possible that crocidolite and 

amosite are more hazardous because of their chemical compo-

sition, but this possibility rests in the realm of 

~peculation. 

·5. All fibr". types can cause all asbe~tos-related diseases, 

but mesothelioma is most likely to result from crocidolite 

exposure, has a strong association with amosite exposure, 

and ~as a veak association with chrysotile exposure. 
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R6. Whatever their type, the likelihood that asbest~8 fibres 

of the most hazardou5 dimensions are respirable is strongly 

a function of the individual process in which asbestos i~ 

being used. Thus, for example, the manufacturer of brake 

linings, which involve5 drilling and grinding, is much less 

likely to generate fibre5 of hazardous dimensions than 

textile manufacturing, which involves spinning and 

weaving.R~ 

Elsewhere the report states: 

RO n the basis of this analysi5, we conclude that we cannot 

condone any manufacturing activity that involves the use of 

crocidolite or amosite asbestos. The use of these two types 

of asbestos in Ontario should, therefore, be prohibited 

indefinitely. As for chrysotile, it is necessary to 

distinguish the industrial processes in which asbestos is 

being used. The control limit that the Regulation 

Respecting Asbestos currently applies to all chrysotile 

processes is 1 f/cc. If this control limit is rigorously 

observed so that, at the level of an a-hour time-weighted 

average, it is rarely exceeded, we calculate that the 

average level of exposure to which workers will be subjected 

is no greater than 0.5 f/cc. Our data base permits us to 

calculate the disease risk encountered by workers in the 

following industrial procesSes: mining and milling; general 

manufacturing, excluding textiles and cement products; 

III-14 



textile manufacturing; and cement products manufacturing. 

We find in the ca~s of chrysotile mining and milling and of 

general chrysotile manufacturing that the disease risk 

associated with chrysotile exposure under a 1 flee control 

limit, effectively enforced, involves a projected mortality 

rate well below the mortality rate that results from 

• 
industrial accidents in all Ontario ~nufacturing. It 

therefore falls well within the bounds of societally 

acceptable industrjal risk.-

Thus, these two comprehensive studies, both of which entail 

extensive surveys of current literature, found differences in the 

toxicity of various forms of asbestos. Both found crocidolite to 

be the most toxic and chrysotile to be the least. 

~hese sa~ conclusions are reflected in foreign occupational 

health standards studies. This is apparent if one refers to 

·Permissible Exposure Limits of Foreign Countries in 1983,· 

Table 2 in the preamble to the proposed OSHA standard (49 FR 

l4l35). Britain, Finland, Ontario (Canada), Sweden and the 

European Economic Community all have occupational health standards 

which apply the moat stringent limit to crocidolite and the most 

lenient to chrysotile. 

Motor Vehicle Manufacturers Association, Att. 2, pp. 1-6 



C. Asbestos Release from Brakes - Properties, 

Amounts and Toxicology 



35. Renault agrees that certain types of asbestos consist of fibers which pose 
a threat wQen released into the atmosphere, but the asbestos dust emitted 
by wear of the brake linings is never found in this form. Provided that 
certain basic precautions are taken, the handling of asbestos brake linings, 
especially during replacement installation, is also without danger to the 
installer. 

Renault USA, Inc., p. 2 

flIoreover, there is evi dence~ tha t 
36. the physical and chemical characteristics of the material released to the 

atmosphere as brake 1 inings wear are not asbestiform in nature. - Research 
conducted by the National Institute for Occupational Safety and Health (NIOSH) has 
indicated that this material is predominantly a thermally degraded compound and is 
almost entirely non-fibrous. Until there is better evidence that the material 
released during braking is indeed asbestiform in nature, _we do not bel ieve that 
the .EPA should impose a regulation prohibiting the use of asbestos in motor 
vehicle brake linings. 

Chrysler Corporation, p. 1 

37. Health Risks From Asbestos Brake Products 

This section begins by asserting that brakes create 
"substantial ~xposures" to asbestos which constit'.ltl!! "a 
serious health threat" not only to brake workers, but to 
the general public. No scientific basis is referenced 
for this broad statement. 

The petition asserts that "numerous studies" have shown 
that "a fraction" of asbestos fibers survive the braking 
process. The reader of this sentence might draw the 
conclusion that this "fraction" is a significant one. 
The petition neglects to indicate that the three 
principal studies on the subject indicated precisely the 
opposite. Anderson(7) found less than .02 percent of 
the fibers survived the friction process: Lynch(8) found 
less than 1 percent: and Jac~o(9) found less than ~3 



percent. More than 99 percent of the fibers are trans­

formed, in the friction process, into a nonasbestos, 

nonfibrous dust. 

This section stresses the danger of asbestos fibers in 

ambient air, particularly in urban areas where asbestos 

levels are increasing. A private letter from Dr. Wm. 

Nicholson of Mt. Sinai, New York City, is cited as 

authority for the proposition that this increased 

asbestos content in ambient air is from automobile 

brakes. This conclusion is not based upon any published 

evidence. In fact, there are several references(20, 21) 

which indicate that less than 1 percent of asbestos 

fibers in city core districts originated from disc brake 

wear. 

The petition discusses the Jacko (Bendix) study(9) and 

cites it for the proposition that American vehicles 

release approximately 159,000 pounds per year of 

asbestos into the atmosphere. This misrepresents 

Jackols findings. 158,000 pounds represents the total 

estimated asbestos emissions· potentially produced from 

brake linings by the friction process. Only 3.2 
percent, or 5,060 pounds, of that was found by Jacko to 

be airborne asbestos fibers. 85.6 percent of the 
asbestos emissions do not remain suspended and dropout 
from the atmosphere. 

This section goes on to discuss Rohl's( 10) 1976 study )~ 

~~e asbestos content of brake dust. It notes tnat Ro~~ 

found that more than 80 percent of the surviving fibers 

were 0.4 micron in length, but fails to mention that 

such short fibers are considered by many respected 
medical authorities not to be pathogenic at all.( 11, 12) 

This section of the petition concludes with the sentence 

that, "the problem of exposure to dangerous levels of 

asbestos during brake servicing is substantial" and that 

"(T)he small asbestos fibers from brake wear can easily 

penetrate throughout the respiratory system and also 
migrate to other organs in the body." 

The conclusion is not supported by studies which 
indicate that the smaller fibers present during brake 

servicing are less likely to be deposited in the lung 

and more likely to be removed by macrophages.(10, '1, 
1 2 ) 

Moto~ Vehicie ~anufac~u~G=S Associatio~, Att. 1, v? 3-4 



38. II. RESEARCH DATA AVAILABLE IN JAPAN ON ASBESTOS FIBER DENSITY 

The results of research into the asbestos fiber density in 

the atmosphere are reported in the u.s. Similar research has 

also been carried out in Japan. One representative study which 

has been released to the public is that carried out by the JAPAN 

AUTOMOBILE RESEARCH CENTER. 

This study measured the asbestos fibers content in worn 

powders by means of a bench brake test. It complements test 

results already conducted on 142 samples for general 

environmental conditions and the labor environment. The results 

are as follows: 

(a) The asbestos fibers content in the brake is 

60% (Gravity ratio) while, that in worn 

powders is 0.12% (Gravity ratio). 

(b) The asbestos fiber density in the atmosphere 

under general environmental conditions 

indicates a density of 0 - 0.46 pieces/Le 

The measurements were obtained in the 

following areas: intersecting points in Tokyo 

metropolitan city, at tollgates on highways 

and other general urban districts. The 

asbestos fiber density i~ the labors 

environment indicates a density of 0.27 

TTT_1Q 



pieces/L which represents a close 

approximation to the general environment, 

although it is concerned only with one repair 

shop. 

The asbestos density in the environment obtained in this 

study indicated a very low value when compared with that of an 

asbestos den'si ty standard in a dusty environmen"t (2000 pcs/L) 

(Director of Labor Standard Bureau No. Circular 408). Therefore, 

it is concluded that under those circumstances, no serious 

problems exist. 

The asbestos fibers mentioned represent fibers with a length 

greater than Sum and have a length to diameter ratio, equal to or 

greater than 3 to 1. 

Japan Automobile Manufacturers Association, Att. 1, pp. 1-3 

III-20 



39. The use of asbestos in brakes may resul t in higher lev22..:s G f 
asbetos fibers in the ambient air. 
Asbestos is a demonstrated human carcinogen, causing lung cancer 
if the human being exposed to it is not adequately protected. 

Classic Cars of Ponca City, p. 1 

TT T ." 



40. In their report "Monitored Asbestos Concentrations in Connec:::'­
cut", Bruckman and Rubino describe an ambient air asbestos 
survey which was conducted between 1974 and 1977 in-order to 
"define the magnitude of the health hazard posed by airborne 
asbestos fibers in Connecticut." (The report cites a ten-fold 
increase in the asbestos-induced mesothelioma incidence rate 
in Connecticut since 1940). The data was collected in an 
effort to promulgate a numerical standard for ambient asbestos 
concentrations, since "in the judgment of the Connecticut 
D.E.P. a 'no visible emission l asbestos air quality standard 
does not provide the State's residents with an adequate degree 
of protection from this carCinogenic sUbst!nce." Incidentally, 
the proposed numerical standard of 30 ng/m was never promul­
ga ted. 

Bruckmag and Rubino reported 30-day average values below 
10 ng/m for·urban and rural locations removed from ~nown 
stationary sources of asbestos emissions. However, near 
each of the industrial users of asbestos, values above 
30 ng/m 3were detected. For the three toll stations moni­
tored, those two removed from industrial asbestos users were 
elevated (lO-25 ng/m3 ), but

3
the Stratford toll station showed 

a £Q-day average of 41 ng/m , with traffic nearly identical 
to one of the other toll stations monitored. Certainly the 
heightened asbestos concentration at the Stratford toll cannot 
be attributed only to braking v~hicles. In their report, 
Bruckman and Rii"5'I'no noted that this "highest measured con­
centration for the entire survey was recorded at the monitor­
ing site located adjacent to an urban toll station and one 
of the largest industrial users of asbestos in the state." 

Raymark has been cited three times in the past eighteen months 
by Connecticut State Department of Environmental Protection 
personnel for asbestos emis'sions ·violations of the Federal 
N.E.S.H.A.? Amendment to the Asbestos Standard. {Copies of 
these notices of violation are enclosed for your information}. 
Inasmuch as our group contends {as do Bruckman and Rubino} 
that the Federal asbestos standard of "no visible emissions 
to the unaided eye" is inadequate to protect the publiC, then 
certainly repeated asbestos emissions violations by Raymark 
comprise a tangible threat to the health of all reSidents 
li~ing in the vicinity of Raymark's manufacturing facility. 
These periodic visible asbestos emissions violations, in con­
junction with "not visible" fugitive dust emissions which 
most certainly occur as a result of poor maintenance, care­
less handling procedures, and innate efficiency restrictions 
on Raymark's dry dust collection system, combined with air­
borne asbestos fibers resulting from braking vehicles at the 
Stratford tolls, expose residents of Stratford and ~ilford 
to an unreasonable, even dangerous, degree of risk. 

Milford/Stratford Citizens Aqainst Pollution, pp. 1-2 



IV. SUBSTITUTES 



A. Erncor 66 



(1) Applications and Performance 

41. Engelhard manufac-
tures EMCOR- 66 mineral COmposltlon, a very effective replacement for 
asbestos in friction product s for automobile, truck, and railroad brakes. 

PERFORMANCE CHARACTERISTICS OF !MCOR- 66 

For the friction industry, more than just the health and safety aspects of 
a.besto. are motivating asbestos substitution. Although any substitute 
u.ed mu.t also be proven to be safe, improved performance is another key 
i •• ue. Driven by pres.ure to reduce component weight and size, automobile 
manufacturers are designing braking systems lighter and smaller. As a 
result, the friction surface must withstand higher application pres sures 
and temperatures • . 
Engelhard manufactures EKCOR.- 66 ultra-short fibers with the specific 
requirements of the friction industry in mind. EKCOR- ·66 ultra-short 
fibers offer a lower volatile matter content than asbestos and, therefore, 
offer greater heat stability. The oil absorption of EKCOR.- 66 is equiva­
lent to the grades of asbestos used in friction compounds. The abrasion 
and hardness rating of EKCOR- 66 (Moh hardness - which should be lower 
than that of the metal surface on which the brake lining engages) is lower 
than virtually all other non-organic components in friction compounds, 
including asbestos. Unlike some other .ubstitute material., EKCOR.- 66 does 
not cause high noise levels or unusual brake wear. 

Engelhard Corporation, pp. 1-2 

(2) Commercial Feasibility/Availability 

42. Present reserves of American attapulgite are sufficient to meet market 
demand for use in brake systems for at least the next 40-50 years. There­
fore, a consistent, long-term supply of this material should be available 
to the friction industry. 

Engelhard corporation, p. 2 
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(3) Cost 

43. Finally, it is less expensive than other substitutes. 

Engelhard Corporation, p. 2 

(4) Health Effects 

44. SUMMARY OF HEALTH RESEARCH CONDUCTED ON AMERICAN ATTAPULGlTE 

Background 

American attapulgite is a sorptive mineral which has been mined and 
processed in and around Attapulgus, GA, since 1920. American attapulgite 
has been used commercially for over 60 years in a wide variety of 
applications, including as an adsorbent and thickening agent, and recently 
has been introduced as a replacement for asbestos friction materials. 

American attapulgite is composed of ultra-short fibers. Samples of 
American attapulgite were analyzed for particle size by the National 
Institute for Occupational Safety & Health (NIOSH) and found to have an 
average length of only 0.5 micrometers (~m).1 In fact. over fifty 
percent of the particles were found to be less than 0.4 ~ in length. The 
very longest single fiber measured was only 2.5 ~m. 

In contrast, material from some other parts of the world which have similar 
chemical composition and crystalline structure. have dramatically different 
part icle morphologies and, in particular, substantially greater particle 
lengths. For example, attapulgite from Torrejon, Spain, was found to range 
between 2 and 8 ~m in particle length with an average length of 3.5 ~. In 
addition, 62.5 percent of the Russian material, called palygorskite after 
the Ural mining district where it is located, was shown to be lo~er than 
2 ~m; 30 percent of this material was found to be longer than 5 ~m. 

To our knowledge, all attapulgite used in this country is mined and 
processed domestically, in and around the town of Attapulgus, GA. There­
fore, all attapulgite encountered in the U.S. is composed of very short 
particles, similar to those which were studied by NIOSH. As many prominent 
seiQntists. as well as government agencies, believe that the potential 
health hazard of a fibrous material is determined by the Dumber of long 
particles (longer than 5 ~m) present in the material, any health research 
on other, longer materials is not-applicable to either American attapulgite 
or the American environment. 

TU 11 



Health Effects Research on American Attapulgite 

NIOSH has been conducting both mortality and morbidity studies of American 
attapulgite workers since 1975. Its research has involved more than 2,300 
workers mining and processing attapulgite since 1940. We understand that 
reports of these studies will be issued within the next 12 months. NIOSH 
has informally advised Engelhard Corporation that exposure to its attapul­
gite was not found to be associated with either cancer or fibrogenic lung 
disease and that there vas no relation betveen pulmonary function and 
cumulative dust exposure. 

In addition, the research of eminent American and European scientists, 
conducting independent experiments on laboratory animals and cell simula­
tions, have been reported to confirm that American attapulgite is neither 
carcinogenic nor fibrogenic. For example, Stanton's animal implantation 
work showed that the rate of tumorigenesis for two samples of American 
attapulgite va, not different than that for negative controls. 3 

More recently. Prof. Pott of the University of Dusseldorf Medical Institute 
for Environmental Hygiene. who has studied Russian palygorksite. French 
attapulgite, and American attapulgite, has shown that only the long Russian 
palygorskite vas tumorigenic in laboratory animals. The American and 
French attapulgite, both of which are short, were found not to be different 
than the negative controls. Although this information has not yet been 
published, Dr. Pott has provided the results of his research on American 
attapulgite to NIOSH and is committed, we understand, to publishing these 
results in the near future. 

Further. in evaluating a life span animal feeding study, using mice and 
1 percent and 3 percent attapulgite, Prof. D. Schmahl of the Institute of 
Toxicology in Heidelberg, West Germany, concluded that there was no 
evidence that attapulgite was carcinogenic. 4 

Looking at the in vitro effects, Lipkin, of the National Cancer Institute, 
studied the effect of French and American attapulgite on macrophage-like 
cells. Using several samples of attapulgite, Lipkin found the results to 
be uniformly negative, Le. there was no evidence of cell toxicity as 
measured by reduction in cell number over a 72-hour period in any of his 
experiments. 5 He has also shown that this cell model correlates well 
vith the in vivo studies conducted by Dr. Merle Stanton. 6 

Lik~wise, Woodworth, Mossman, and Craighead, of the University of Vermont, 
who studied the ability of attapulgite and other minerals to cause 
metaplastic changes in the tracheal mcosa of the Syrian hamster, found 
American attapulgite not to be statistically different than negative 
controls. 7 

In sum, the available epidemiological and experimental data concerning 
potential health effects of American attapulgite. all of which was 
developed by researchers independent of Engelhard, uniformly indicates that 
American attapulgite is ~ carcinogenic or tumorigenic and does not cause 
pulmonary dysfunction. 
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Based upon the foregoing discussions on the effectiveness and safety of one 
asbestos replacement, we believe that testimony to the contrary presented 
by certain individuals is unsubstantiated, incorrect, and very misleading. 
In particular, we take great exception to the comments of Mr. E.W. Drislane 
of the Friction Materials Standards Institute, Inc. 

On Page 3 of a letter to the EPA, dated November 13, 1984, Mr. Drislane 
made the following statement: 

"Sufficient data is not available at this time on the substitute 
materials to state that they do not pose a hazard in the work­
place enviroament or to the general public." 

As discussed earlier, this statement is limply not true for American atta­
pulgite. 

On the same page of his letter, Mr. Drielane quotes a reference from the 
1984 leport by the loyal Commission on Matters of Health and Safety Arising 
From the Use of Asbestos In Ontario. 8 That quote, as well as other 
sections of the loyal Commission's report, clearly reaffirms the well­
recognized concept that hazards of asbestos are related to particle length 
longer than 5 lJm. As discussed here earlier, American attapulgite is 
composed entirely of particles much shorter than this minimum critical 
length. 

A second quotation referenced by Hr. Drislane, which was made by Dr. Pelnar 
of the Institut De L' Amiante (The Asbestos Institute in Quebec, Canada), 
alleges that attapulgite is one of several fibrous materials which contain 
fibers longer than 8 lJm and which have caused mesothelioma in laboratory 
animals. This is a reference to Dr. Pott's 1974 study of Russian 
palygorskite -- a much longer fiber material of no commerical value -­
which cannot be associated with American attapulgite. As discussed 
earlier, Dr. Pot t' s more recent study with American attapulgite demon­
strated that Engelhard's material does not cause mesothelioma. 

Therefore J we believe that Hr. Drislane' s conclusion that, "There are 
legitimate questions on the health hazards of the fibrous substitutes 
suggested for asbestos replacement in friction materials." is unsubstan­
tiated and highly misleading. Engelhard Corportion urges the EPA to 
seriously question the validity of these remarks. 

Likewise, in a letter submitted to the EPA by Dr. Arthur M. Langer, dated 
December 7, 1984, Dr Langer asks, '~ere are the data to show that substi­
tute friction product materials are 'safe' 1" From the information supplied 
earlier, we believe this data does indeed exist for American attapulgite. 
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Another inaccuracy is contained in a letter, dated No .... ember 28, 1984, in 
which B.J. Pigg submitted to the EPA comments by the Asbestos Information 
Association (AlA). On Page 20 of these comments, the AlA states that the 
Danish government l'has established an all-fiber regulatory standard to 
allure that any fiber use is closely controlled." Dr. Schaich Fries of the 
Danish National Institute of Occupational Health, has informed Engelhard 
that the Danish Government does not. in fact, consider our attapulgite a 
fiber regulated similarly to asbestos. We hope the EPA will recognize this 
distinction as well. American attapulgite does not share the hazardous 
properties of asbestos. 

CONCLUSION 

Engelhard urges the EPA to question seriously asbestos product representa­
tives ' self-serving allegations that asbestos substitutes have not received 
adequate testing and scrutiny, or that attapulgite carries the same health 
hazards as asb~stos. 

Engelhard believes that American attapulgite has been thoroughly tested and 
evaluated and does not represent a hazard similar to that presented by 
asbestos, and Engelhard has submit ted these comments in order to clarify 
the record on American attapuglite. In addition, we hope that the informa­
tion presented here on the performance of !MCOR- 66 as a friction material 
component in brake linings will reassure the EPA that feasible substitutes 
do indeed exist. 

Engelhard Corporation, pp. 2-7 

(5) Experience 

45. !MCOR- 66 ultra-short fibers have been evaluated, purchased, used commer­
cially, and recommended by firms worldwide that produce either fr ict ion 
compounds or raw materials for the friction industry. There are several 
firms in Europe that actively purchase and use !MCOR- 66 in automotive 
fri~tion compounds. In the United States, Friction Division Products 
Company. Incorporated, Trenton, NJ, has approved a friction compound 
containing !MCOR- 66 ultra-short fibers for a Ford Motor Company OEM 
(Original Equipment Market) automotive brake lining. Schenectady 
Chemicals, Incorporated, Schenectady, NY, a leading supplier of phenolic 
resins to the friction industry, recommends EMCOa- 66 ultra-short fibers to 
its customers. Manufacturers of such diverse friction products as friction 
papers for heavy equipment wet brakes and elevator brakes have approved and 
uow purehase EMCOR- 66 ultra-ahort fibers. 

Lngelhard Corporation, p. 2 
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B. Phosphate Fiber 
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(1) Applications and Performance 

46. Monsanto Company is developing Phosphate Fiber, a novel 
crystalline fiber form of calcium sodium metaphosphate. The 
physical properties of Phosphate Fiber suggest it will be 
useful as a reinforcing fiber in friction materials and 
other composite products. We have introduced Phosphate 
Fiber samples to the worldwide friction industry for the 
purpose of evaluating this product's cost-effectiveness and 
market potential. While these evaluations are still in 
progress, early indications are that Phosphate Fiber will 
prove valuable as a full or partial replacement for asbestos 
in brake compounds. 

EFFICACY IN FRICTION MATERIALS . 
Monsanto has developed and tested prototype friction com­
pounds containing Phosphate Fiber. In addition, friction 
material manufacturers around the world have completed some 
of the evaluative studies required to prove the cost effec­
tiveness of Phosphate Fiber in brakes. Manufacturer testing 
has included bench and pilot scale compounding trials, bench 
performance tests ( on so called Chase or FAST machines), 
full scale dynamometer evaluations, and performance trials 
using instrumented test automobiles. This work has demon­
strated the following performance advantages for friction 
materials containing Phosphate Fiber: 

- Compound Processing 

Phosphate Fiber compounds are easily processed using 
typical, existing manufacturing equipment. The fiber 
is compatible with the full range of friction com­
pound ingredients. It is homogeneously dispersed in 
the finished compound resulting in low performance 
variability among batches. 

- Thermal Resistance 

Phosphate Fiber maintains fibrous morphology and its 
native properties up to a temperature of 740 C (1365 
F). It;s therefore more thermally stable than glass 
fiber, aramid fibers, and chrysotile asbestos. Phos­
phate Fiber should provide reinforcement in the brake 
compound even at the higher temperatures experienced 
under severe braking conditions. 

- Strength/Durability 

Friction materials containing Phosphate Fiber exhibit 
excellent cured strength and acceptable uncured or _ 
"greenll strength. Brake dorability in the tests com­
pleted to date has been adequate. 



- Friction Performance 

Brake compounds made with Phosphate Fiber have ex­
hibited friction levels in the desired range (fric­
tion coefficients between .2 and .5). More impor­
tantly, the friction coefficients of these compounds 
are stable over a broad temperature 
range, and show controlled fade at elevated 
temperatures. 

Monsanto Company, pp. 1-4 

(2) Commercial Feasibility/ Availability 

47. Monsanto operates a pilot facility for the purposes of pro­
cess development and production of typical Phosphate Fiber 
samples to support industry evaluations. Pilot plant capaci­
ty is adequate for satisfying initial market development 
requirements. 

A larger, interim commercial Phosphate Fiber plant is 
proposed for 1987 or 1988. This plant will be located in 
the United States and will have production capacity of up 
to 5 million pounds per year. As market demand for Phos­
phate Fiber grows, we plan to make additional investments 
in worldwide capacity. 

Monsanto Company, p. 2 
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(3) Cost 

48. Monsanto's pr1c1ng plan for Phosphate Fiber is not formally 
es~ablished. However, we estimate that Phosphate Fiber 
market price will be in the range of $1 to $2 per pound. 
Interim commercial product price will fall in the upper end 
of this range. As this business grows, Phosphate Fiber 
price will tend toward the lower end of this range. 

Monsanto Company, p. 2 

(4) Health Effects 

49. Phosphate Fiber is composed of polyphosphate chains. Poly­
phosphates are known to be hydrolyzed in living systems via 
enzymatic mechanisms. While the Phosphate Fiber product 
contains some fibers in the respirable size class, these 
fibers should be hydrolyzed by living cells. Thus Phosphate 
Fiber should exhibit important health advantages compared to 
other biologically durable organic and inorganic respirable 
fibers. 

Monsanto is undertaKing an extensive biological testing pro­
gram prior to full commercialization to·establish that the 
health safety risKS associated ~ith Phosphate Fiber are ac­
ceptably small. The main tests included in our safety as­
sessment program are: 

- 2 Year Intrapleural Implant in Rats 
- 2 Year Chronic Inhalation in Rats 
- 6 Month Tracheal Instillation in Rats 

Monsanto Company, p. 2 
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c. Carboflex 
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(1) Applications and Performance 

50. We wish to call EPA's attention to the availability of, and to the 
possible use of low cost, low modulus, industrial grade carbon fibers as a 
suitable substitute for asbestos in automobile and truck brakes. 

Carbon fibers have been evaluated, and are being used in brake 
applications for aerospace, military and commercial aircraft, racing cars, 
off-road vehicle and industrial and now to some extent in automotive uses, in 
proprietary formulations. Here carbon fiber properties of high strength, good 
wear resistance, good frictional properties, good binding qualities, high heat 
conductance, high thermal stability, oxidation resistance, and low weight make 
them most attractive. Carbon/carbon fiber composites are considered the 
material of choice for high performance military and commercial aircrafts 
brakes. 

Ashland's contacts in brake manufacture also indicate that carbon fibers 
can and are competitive, to an extent, with asbestos, performance-wise, and 
that neither retooling or special processing techniques would necessarily be 
required to permit substitution of carbon fibers for asbestos. 

Ashland Petroleum Company, pp. 1, 2 

51. Carbon fibers are materials currently used in a number of industrial 

applications calling for high strength and low weight. Examples of 

its use today include graphite tennis rackets, golf clubs, and aircraft 

parts. However, growth of this market has been limited by the cost 

of producing high performance fibers used in these applications. 

Ashland's carbon fibers are produced at considerably lower cost 

and are intended for general applications where specifications are 

less severe. This production breakthrough should help the market 

expand. 
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Anticipated new markets for general purpose fibers include fillers 

for polymers, engineering plastics, brake linings, high temperature 

thermal and sound insulation, other temperature applications replacing 
-

asbestos, automotive parts, construction materials, carbon/carbon 

fiber composites, and a variety of military applications. 

Ashland Petroleum Company, Att. 1, pp. 1-2 

(2) Commercial Feasibility/Availability 

52. Ashland presently has the capability of producing 30 tons/year of g~neral 
purpose carbon fiber (GPCF) and will expand production to 100 tons/year 1n the 
fall of 1985. 

Ashland Petroleum Company, p. 1 

(3) Cost 

53. Ashland1s carbon fibers are marketed under the tradename 
CARBOFLEXm, range in price from $10 to $12 per pound, and come in the forms of 
nonwoven mat, chopped (1/8 11 to 1/211 lengths), and ground or milled (100 to 400 
microns average length). 

In the past, the unavailability of low cost fibers has been a deterrent 
to their exploitation in automotive brake applications, although in brake pad 
formulations, we understand that the amount of fiber is rather low in 
composition. Because we manufacture a proprietary raw material, from which we 
produce our fiber, and which is sufficient to produce up to 50 million pounds 
per year of fiber, the potential exists for an even less expensive fiber if 
produced in much large volumes. Ashland is dedicated to a continuing effort 
of further improvements in cost performance so as to enhance the effectiveness 
of carbon fiber. 

Ash:and Petroleum Company, p. 1 



D. Kevlar Aramid 



(1) Applications and Performance 

54. "Kevlar" was first introduced by E. 1. du Font de Nenours & Cartpany 

in 1972 with an initial investment commitment of more than $500 million 

(U.S.) followed by a $200 million (U.S.) expansion program in 1982-83. 

'!he patented fibre is five tiIres as strong as steel and 10 times as 

strong as aluminurn, on a :;ound for pound basis, yet its density is 43% 

lov.er than fiberglass. 

The high tenperature stability, strength and insulation characteristics 

of "Kevlar" have made it the preferred product in many applications 

\obere asbestos. replacement is SOlght. Arrong them are transmission 

clutch facings, brake linings, gaskets, tires, oonveyor belting 

and high temperature resistait apparel. 

Two years ago, after an extensive develot;:rrent program, and with the 

help of Du Pent Canada, Canadian Metallic launched a premium-priced line 

of "SUper-Nova" brake linings which proved to last up to four t.irre the life 

of conventional asbestos linings. "Sore trucks have clocked more than 

200,000 miles on 'Super-Novas' with a wear of less than 0.10 inch per 

100,000 miles," says Anderson. 

NOltl, canadian Metallic has launched its "Nova II" asbestos-free brake 

linings. 

"The 'Nova II' incorporates a lesser anount of 'Kevlar' and is designed 

particularly for truck fleets whose owners are concerned with environrrental 

problems related to asbestos and who want linings that will last longer," 

says, Beri. 

The new linings were subjected to demanding field tests before market 

introduction. "We placed test sets on underground scoop trams userl by 

a Sudbury mining cOfn?anY where the brakes ~uld be innundated with water 

and sticky nud. So far they have rrore than six months of continuous 

service wit.~ no problens," says Anderson. 
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OVerall, Canadian Hetalllc is confident of excellent customer experience 

for the "Nova 1111 line. Field testing shows, for instance that brake 

drums are left unscored after up to 100,000 miles of use. 

Du Pont Canada, Inc., Att. 2, pp. 2, 3, 4 

And that's precisely why an Arrow 

Bulk ore·hauling rig was selected m 1983 

as a test application for new "Super\O\'a" 

non· asbestos brake blocks. Developed by 

Canadian :'.letallic Brake. Ltd. for use on 

trucks and heavy, off· road equipment. 

these asbestos-free brake blocks are com­

pounded of special heat-resistant resins 

and reinforced with Du Pont "Kevlar" 

aramld fiber_ along with other high-qual· 

ity friction materials. 

A Better Brake Block 

"The -Super:--.l'ova' is a premium brake 

block that conservatively offers at least 

eight times the performance life of con­

ventional asbestos brake blocks." boasts 

;\Iichael Beri. president of Canadian :-'Ie· 

tallic. "It also delivers t\\ice the brake life 

of semi·metallic blocks. and doesn't score 

the brake drums the way semi-metallics 

generally do, In all respects. it's the endur­

mg, .hlgh-performance brake block we 

set out to formulate h\'e years ago," 

It was in 1980 that Ben began focusing 

on "Kevlar", an aramld hOer m<lrie onlv 

by Du Pont. as the reinforcing core of ~ 
hl\lh'oerformance, long·lastln\2' hra!':e 

block, The high·tech track record of 

"Ke\'lar"-its demonstrated stte!lgth, 

100v weIght, abraSIon resIstance and out· 

standmg thermal propertIes in applica· 

tlOns ranging from aIrcraft and rockets 

to boat hulls and protective body armor­

suggested a promlsmg candidate tor fnc­

tion products subjected to intense heat 

and pressure, Following two year", ,f try· 

ing and testing formulations. CanadIan 

!V1etallic went commercial wIth Its 

"SuperNova" brake blocks in October 

1982, An early priority was to demon· 

strate the brake· life superiority of the 

new blocks through comparative data 

generated in the field. 

Hayes·Dana. Inc .. a supplier of truck 

trailer axle components, was signed on as 

a major Canadian distributor for the new 

non·asbestos brake blocks, Doug '\n';lls 

of Hayes·Dana supplied "Super\,)\'a ' 

blocks to a number of truckmg oper<l' 

tions for field tests, 

In April 1983, "Super~o\'a" hrake 

blocks were mounted on the two dm'e 

axles of one of Arrow Bulk's Kenworth 

tractors. and on the three axles of a 

Knight end·dump trailer. ~ew Kelsey 

brake drums also were installed at the 

start of the trial. Four times each day, thIS 

ng made the journey to the Ashcroit sid· 

mg and back. After eight week~ (.f ~er·:· 

Ice, reports lones. a visual mspectlon re· 

vealed that the blocks still had 75 percent 

usefullinmg life remaining, At this point, 

he adds. three or four replacement sets 

of asbestos blocks would have been in· 

stalled due to block dismtegratlon 

Blocks. Dnlms Fine A.t 12 Weeks 

Hubs and drum assemblies \yere 

pulled at 12 weeks, :\0 distntegr,\tl"n nr 

the "SuperNova" hlocks: close to :=iD per, 

cent of lining life rematntng: drum ~ur· 

faces smooth WIth no scoring \\'llh 

seml·metallics." says Jones. "we'd ha\'e 
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been replacing both blocks and drums by 

this time. The 'SuperNova' blocks were. 

fine, so we put them back on the wheels. 

to see how long they really would last." 

In January 1984. nine months and 

65.000 miles after the start of the trial. the 

center axle wheels on the trailer were 

realigned. No new blocks or drums were 

required. In February, with 72.000 miles 

logged. all four truck wheels were rea· 

ligned. Brake blocks and drums still were 

compatible and serviceable. It wasn't 

until mid·Aprill984, after 90,000 miles of 

hauling, that Arrow Bulk finally re· 

placed the brake blocks and drums on the 

rear axles of the trailer. 

In additIOn to extended performal1\.:e 

life. brakes reinforced with "Kedar" ! 1) 

recover well with controlled fade. (2) help 

minImize cracking around rivet holes. 

(3) won't glaze or smear because "Ke\'lar" 

doe~ll't melt as glass fiber does. and l-l) 

won't rust since' 'Ke\'lar" is nonmetallic. 

Du Pont Canada, Inc., A~t. 1, pp. 2-4 

Canparts Automotive International Ltd., a Cambridge, 

Ontario manufacturer of automotive disc brake pads, has 

developed a line of replacement products which wear like semi-

metallics but are not detrimental to rotor surfaces. The brake 

segments are reinforced with Du Pont's "Kevlar" aramid fiber. 

Integrally molded pads for imported cars have passed a year 

of extensive field trials. Based on their experience with the 

molded pads, the company is now expanding to drilled disc pad 

segments for domestic cars. 



"Improved performance has made the aramid-reinforced 

product successful," says Canparts president Bill Bartels . 
. 

"We've sold more than 300 000 pads to North American rebuilders 

and distributors. 

"Based on our lab test results, wear rate for the projected 

life of the pads made with "Kevlar" is only 10 - 12 percent, the 

same as semi-metallics, compa~ed with an 18 - 25 percent wear 

rate for asbestos products," adds Bartels. 

Canparts' CAF-681-FF material has several advantages over 

semi-metallics, as well. Unlike semi-metallics the new pad 

linings are not detrimental to rotor surfaces and do not rust 

under rivet heads. The pads greatly reduce transmission of heat 

to brake fluid, and they are not prone to brake squeal or dusti~g. 

"Kevlar" was chosen for its unique combination of high tensile 

strength, high resistance to wear, non-abrasiveness, and excelle~t 

high temperature performance. It can also be used with existing 

manufacturing equipment. 

"One of the most attractive advantages of "Kevlar" is its 

processibility," says Arnold Salt, co-principal with Canparts and 

a formulator with 40 years experience. "We have had no problems 

using the aramid fiber with our eXisting equipment." 

DU Pont Canada, Inc., ~tt. 3, pp. l-~ 
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57. Another Canadian industry has discovered the advantages of, 

and a new use for the world's strongest synthetic fibre. 

Du Pont's "Kevlar" aramid fibre is now being incorporated 

in industrial brake blocks, used to control the tensioning 

of yarn twisting machines at one of Canada's largest sy~thet~c 

rope and twine manufacturing companies, Poli-Twine, a divisio~ 

of Niagara Structural Steel, (St. Catharines) Ltd., a Tecsy~ 

International Company. 

The results are reduced costs, increased productivity and 

fewer plant environmental concerns. 

Du Pont Canada, Inc., Att. 4, p. 1 
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(2) Commercial Feasibility/Availability 

58. "Today. Arrow Bulk Carriers are using 
our 'Super~ova' brake blocks on most of 
their fleet." notes Bob Anderson, na· 
tional sales manager for Canadian :\letal· 
lie. "We're now offering worldwide a corn· 
plete line of brake blocks using 'Ke\,!ar' 
aramid, 

Du Pont Canada, Inc., Att. 1, p. 3 

59. 'lhe outstanding success of Canadian Metallic Brake Limited, of Toronto, 

in replacing asbestos with Du Pant I s "Kevlar" ararnid fibre as the prinary 

reinforcement for brake linings has led to a sales volurre increase of 

roughly 70% in just one year, according to sales vice president 

lbbert Anderson. 

Already established as a high-quality, high-service supplier to the 

heavy-duty parts ,distribution indlstry, Canadian Metallic's tough 

brake linings are. also being specified by several original equiprent 

makers including Trailnobile, Fruehauf and axle rranufacturers Hayes 

Dana & Inge~soll Machine Tool C~y. 

"Buyers of 'Super-Nova I and 'Nova 11' linings are our best salesrren," 

says P..nderson. "One custorrer tells a non-user, who tries them, who 

tells another non-user, who tries them, and so on. Olr 'Kevlar' based 

product s have had ou tstandmg acceptance. We are r'I:M operating three 

shifts a day, six days a \OJeek and nearly 60% of our gross business 

comes from prcrlucts incorporating D..1 Pont ararnid fibre." 

IV-2l 



The company's complete line of friction products will eventually 

be free of all asbestos reinforcercent with "Kevlar" being 

substituted throughout, Beri confirms. "We now have the technology 

to blend 'Kevlar' with appropriate resins according to end-use 

application regardless of friction classification," he says. 

Du Pont Canada, Inc., Att. 2, pp. 1, 3 

60. Canparts supplies an extensive line of replacement parts to 

customers in more than 40 countries. It has been searching for 

an organic replacement for asbestos in friction material for the 

automotive aftermarket since the company was formed in 1980, and 

finally found it with "Kevlar". 

Canparts introduced the new domestic brake pads at the 

1982 Automotive Parts Rebuilders Association show in Atlanta 

in October. The complete line will be ready for the U.S. 

aftermarket in January 1983 and will be priced competitively 

with semi-metallics. 

Du Pont Canada, Inc., Att. 3, pp. 3-4 
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(3) Cost 

61. "The 'SuperNova' is 

a premium brake block that costs tWICe 
as much as a traditional asbestos block," 

says Angus. "We wanted to demonstrate 

that its extraordinary brake· life advan· 

tages make it a sound value buy." 

They pay significant dividend~ 

to truck fleets through decreased brake 

sen'ice and parts replacement. 'Kevlar' 

aramid brings a lot of plus features to 
brake blocks." 

Du Pont Canada, 1nc., Att. 1, pp. 2, 3 

62. "We found, and our custcmers nCM confiJ::m, that the I Kevlar I aramid 

fibre I s exceptional flexibility, toughness and non-abrasiveness nake 

our linings highly cost-effective," says Beri. 

63. 

Since for many applications as little as 1/20th 

of the weight of "Kevlar" canpared with asl::estos, may be needed, 

the end price to consumers of asbestos-free friction products can 

be kept fully cost comparative. 

Du Pont Canada, Inc., Att. 2, pp. 1, 2 

"A traditional asbestos pad could contain 40 to 60 percen~ 

asbestos, 11 he added, "but we use conside:r2.bly less "Kevlar" plus 

fillers and come up with a product competitive to semi-metallic 

disc pads." 

Du Pant Canada, Inc., Att. 3, p. 3 
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(4) Experience 

(See comments 54-57 on Applications and Performance.) 
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E. Substitutes in General - Availability, 

Performance, Health Effects, Safety 
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I. General Discussion 

A. Char3cteristics of Asbestos and the Difficulties 
o'f F indinq Acceptable Substitutes 

The advantageous characteristics asbestos imparts to 
products used in the motor vehicle industry include: 

fire resistance 

thermal and chemical stability 

structural and flex strength 

moisture resistance 

dielectric strength 

low cost 

good friction ~nd wear properties 

permeability 

There are few alternate materials which have the 
total combination of these desirable characteristics. 
Developing and approving acceptable substitute materials 
is a task requiring extensive research and testing 
programs. The many different potential substitute 
materials must be evaluated over the wide range of 
environmental conditions under which a motor vehicle 
operates. In addition, the "ripple effect" of a substi­
tution must be investigated to be sure the performance 
of other vehicle components is not adversely affected. 
This is further complicated by the variety of materlals 
used on our many different vehicles and the many 
customized applications. 
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(1) Applications and Performance 

50. We wish to call EPA's attention to the availability of, and to the 
possible use of low cost, low modulus, industrial grade carbon fibers as a 
suitable substitute for asbestos in automobile and truck brakes. 

Carbon fibers have been evaluated, and are being used in brake 
applications for aerospace, military and commercial aircraft, racing cars, 
off-road vehicle and industrial and now to some extent in automotive uses, in 
proprietary formulations. Here carbon fiber properties of high strength, good 
wear resistance, good frictional properties, good binding qualities, high heat 
conductance, high thermal stability, oxidation resistance, and low weight make 
them most attractive. Carbon/carbon fiber composites are considered the 
material of choice for high performance military and commercial aircrafts 
brakes. 

Ashland's contacts in brake manufacture also indicate that carbon fibers 
can and are competitive, to an extent, with asbestos, performance-wise, and 
that neither retooling or special processing techniques would necessarily be 
required to permit substitution of carbon fibers for asbestos. 

Ashland Petroleum Company, pp. 1, 2 

51. Carbon fibers are materials currently used in a number of industrial 

applications calling for high strength and low weight. Examples of 

its use today include graphite tennis rackets, golf clubs, and aircraft 

parts. However, growth of this market has been limited by the cost 

of producing high performance fibers used in these applications. 

Ashland's carbon fibers are produced at considerably lower cost 

and are intended for general applications where. specifications are 

less severe. This production breakthrough should help the market 

expand. 



Anticipated new markets for general purpose fibers include fillers 

for polymers, engineering plastics, brake linings, high temperature 

thermal and sound insulation, other temperature applications replacing 
-

asbestos, automotive parts, construction materials, carbon/carbon 

fiber composites, and a variety of military applications. 

Ashland Petroleum Company, Att. 1, pp. 1-2 

(2) Commercial Feasibility/Availability 

52. Ashland presently has the capability of producing 30 tons/year of general 
purpose carbon fiber (GPCF) and will expand production to 100 tons/year in the 
fall of 1985. 

Ashland Petroleum Company, p. 1 

(3) Cost 

53. Ashland's carbon fibers are marketed under the tradename 
CARBOFLEXN, range in price from $10 to $12 per pound, and come in the forms of 
nonwoven mat, chopped (1/8" to 1/2" lengths), and ground or milled (100 to 400 
microns average length). 

In the past, the unavailability of low cost fibers has been a deterrent 
to their explOitation in automotive brake applications, although in brake pad 
formulations, we understand that the amount of fiber is rather low in 
composition. Because we manufacture a proprietary raw material, from which we 
produce our fiber, and which is sufficient to produce up to 50 million pounds 
per year of fiber, the potential exists for an even less expensive fiber if 
produced in much large volumes. Ashland;s dedicated to a continuing effort 
of further improvements in cost performance so as to enhance the effectiveness 
of carbon fiber. 

Ash~and Petroleum Company, p. 1 



D. Kevlar Aramid 



(1) Applications and Performance 

54. "Kev1ar" was first introduced by E. I. du Pent de Nerrours & Canpany 

in 1972 with an initial investment coomitment of rrore than $500 million 

(U.S.) follov.ed by a $200 million (U.S.) expansion program in 1982-83. 

'lhe patented fibre is five tin'es as strong as steel and 10 times as 

strong as alurninurn, on a ,ound for pound basis, yet its density is 43% 

lower than fiberg1ass. 

'!he high teI'!l;lerature stability, strength and inSllation characteristics 

of "Kevlar" have made it· the preferred product in many applications 

".,nere asbestos· replacement is SOlght. Atrong them are transmission 

clutch facings, brake linings, gaskets, tires, cxmveyor belting 

and high temperature resista,t apparel. 

'IWo years ago, after an extensive developrent program, and with the 

help of Du Pont Canada, Canadian !-1etallic launched a premium-priced line 

of "Super-Nova" brake linings which proved to last up to four tin'e the life 

of conventional asbestos linings. "Sone tnlcks have clccked rrore than 

200,000 miles on 'Super-Novas' with a wear of less than 0.10 inch per 

100,000 miles," says Anderson. 

NO~l, canadian Metallic has launched its "Nova II" asbestos-free brake 

linings. 

"'!he 'Nova II' incorporates a lesser anount of 'Kevlar' and is designed 

particularly for tnlck fleets ".,nose owners are concerned with environrrental 

problems related to asbestos and who want linings that will last longer," 

says' BerL 

'!he new linings were subjected to demanding field tests before market 

intrOOllction. "We placed test sets on underground scoop trams used by 

a Suclbury mining cCJI'l't!?al1y where the brakes w:Juld be innundated with water 

and sticky nud. SO far they have rrore than six rronths of continuous 

service wit.~ no problens," says Anderson. 



55. 

OVerall, canadian !-1etalllc is confident of excellent custoIrer experience 

for the "Nova H" line. Field testing shows, for instance that brake 

drums are left unscored after up to 100,000 miles of use. 

Du Pont Canada, Inc., Att. 2, pp. 2, 3, 4 

And that's precisely why an Arrow 
Bulk ore-hauling rig was selected in 1983 
as a test application for new "Super:\ova" 
non·asbestos brake blocks. Developed by 
Canadian :\Ietallic Brake. Ltd. for use on 
trucks and heavy. off·road equipment. 
these asbestos· free brake blocks are com­
pounded of special heat-resistant resins 
and reinforced with Du Pant "Kevlar" 
aramid fiber. along WIth other high·qual· 
ity friction materials. 

A Better Brake Block 

"The 'Super)1ova' is a premium brake 
block that conservati\,ely offers at least 
eight times the performance life of con­
ventional asbestos brake blocks." boasts 
~l!chael Beri. president of Canadian )'Ie· 
tallic. "It also delivers t\\ice the brake life 
of semi-metallic blocks. and doesn't score 
the brake drums the way semi-metallics 
generally do. In all respects. it's the endur­
Ing. high.performance brake block we 
set out to formulate five years ago ., 

It \\'as in 1980 that Beri began focusing 
on "Kevlar". an aramld nber mil':e onlv 
by Du Pont. as the reinforcing core of ~ 
hillh·nerformance. long·lastlnk! brilke 
block. The high·tech track record of 
"Ke\'lar"-its demonstrated StTenll;th. 
low weight. abrasIOn resistance and out· 
standing thermal properties In applica· 
tions ranging from aircraft and rockets 
to boat hulls and protecti\'e body armor­
suggested a promising candidate for fnc· 
tion products subjected to Inten:"e heat 
and pressure. Following two year" of try· 

ing and testing formulations. Canadian 
Metallic went commercial with its 
"SuperNova" brake blocks in October 
1982. An early priority was to demon· 
strate the brake· life superiority of the 
new blocks through comparative data 
generated in the field. 

Hayes-Dana. Inc .. a supplier of truck 
trailer axle components. was signed on as 
a major Canadian distributor for the ne\\' 
non· asbestos brake blocks. Doug :\n~t!,; 
of Hayes-Dana supplied "Super\o\'a" 
blocks to a number of trucking opera, 
tlons for field tests. 

In April 1983. "SuperNova" brakt· 
blocks were mounted on the two dm'e 
axles of one of Arrow Bulk's Kenworth 
tractors. and on the three axles of a 
Knight end·dump trailer. New Kelsey 
brake drums also were installed at the 
start ofthe trial. Fourtimes each day. this 
rig made the journey to the Ashcroft sld· 
ing and back. After eight weeks of sen'· 
ice. reports Jones. a visual inspection re· 
vealed that the blocks still had 75 percen t 
useful lining life remaining. At this point. 
he adds. three or four replacement sets 
of asbestos blocks would have been in· 
stalled due to block dislntegratl()n 

Blocks. Dnlms Fine At 12 Weeks 

Hubs and drum assemblies were 
pulled at 12 weeks. :\0 diSintegration Cif 
the "SuperNova" blocks: close to ~I) per· 
cent of lining life remaining: drum ~ur· 
faces smooth With no scann;;. \\'I[h 
seml·metallics." says Jones. "we'd ha:-e 
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been replacing both blocks and drums by 
this time. The 'SuperNova' blocks were. 
fine. so we put them back on the wheeb . 
to see how long they really would last." 

In January 1984. nine months and 
65.000 miles after the start of the trial. the 
center axle wheels on the trailer were 
realigned. No new blocks or drums were 
required. In February, with 72.000 miles 
logged. all four truck wheels were rea­
ligned. Brake blocks and drums still were 
compatible and serviceable. It wasn't 
until mid-April 1984, after 90.000 miles of 
hauling, that Arrow Bulk finally re­
placed the brake blocks and drums on the 
rear axles of the trailer. 

In addition to extended performance 
life. brakes reinforced with "Kedar" 11) 

recover well with controlled fade. (2) help 
minimize cracking around rivet holes. 
(~) won't glaze or smear because "Ke\'lar" 
doe:-;n't melt as glass fiber does. and 11) 

won t rust since "Kevlar" is nonmetal he. 

Du Pont Canada, Inc., A~t. 1, pp. 2-4 

Canparts Automotive International Ltd., a Cambridge, 

Ontario manufacturer of automotive disc brake pads, has 

developed a line of replacement products which wear like semi-

metallics but are not detrimental to rotor surfaces. The brake 

segI?ents are reinforced with Du Pont's IIKevlar ll aramid fiber. 

Integrally molded pads for imported cars have passed a year 

of extensive field trials. Based on their experience with the 

molded pads, the company is now expanding to drilled disc pad 

segments for domestic cars. 



"Improved performance has made the aramid-reinforced 

product successful," says Canparts president Bill Bartels . 
. 

"We've sold more than 300 000 pads to North American rebuilders 

and distributors. 

"Based on our lab test results, wear rate for the projected 

life of the pads made with "Kevlar" is only 10 - 12 percent, the 

same as semi-metallics, compared with an 18 - 25 percent wear 

rate for asbestos products," adds Bartels. 

Canparts' CAF-68l-FF material has several advantages over 

semi-metallics, as well. Unlike semi-metallics the new pad 

linings are not detrimental to rotor surfaces and do not rust 

under rivet heads. The pads greatly reduce transmission of hea~ 

to brake fluid, and they are not prone to brake squeal or dusti~g. 

"Kevlar" was chosen for its unique combination of high tensile 

strength, high resistance to wear, non-abrasiveness, and excellent 

high temperature performance. It can also be used with existing 

manufacturing equipment. 

"One of the most attractive advantages of "Kevlar" is its 

processibility," says Arnold Salt, co-principal with Canparts and 

a formulator with 40 years experience. "We have had no problems 

using the aramid fiber with our existing equipment." 

Du Pont Canada, Inc., Att. 3, pp. 1-2 



57. Another Canadian industry has discovered the advantages of, 

and a new use for the world's strongest synthetic fibre. 

Du Pont's "Kevlar" aramid fibre is now being incorporated 

in industrial brake blocks, used to control the tensioning 

of yarn twisting machines at one of Canada's largest synthetic 

rope and twine manufacturing companies, Poli-Twine, a divisio~ 

of Niagara Structural Steel, (St. Catharines) Ltd., a Tecsy:: 

In terna tiona'l Company. 

The results are reduced costs, increased productivity and 

fewer plant environmental concerns. 

Du Pont Canada, Inc., Att. 4, p. 1 



(2) Commercial Feasibility/Availability 

58. "Today, Arrow Bulk Carriers are using 
our 'Super;';ova' brake blocks on most of 
their fleet." notes Bob Anderson. na· 
tional sales manager for Canadian l\'letal· 
lie. "We're now offering worldwide a corn· 
plete line of brake blocks using 'Ke\'lar' 
aramid. 

Du Pont Canada, Inc., Att. 1, p. 3 

59. 'll1.e outstanding success of canadian Metallic Brake Limited, of Toronto, 

in replacing asbestos with Du Pant's "Kevlar" aramid fibre as the priIrary 

reinforcement for brake linings has led to a sales volune increase .:' 

roughly 70% in just one year I according to sales vice president 

RJbert Anderson. 

Already established as a high-quality, high-service supplier to the 

heavy-duty parts .distribution industry, canadian Metallic's tough 

brake linings are. also being specified by several original equiprent 

makers including Trailrcobile, Fruehauf and axle rranufacturers Hayes 

Dana & Inge~soll Machine Tool Ccmpany. 

"Buyers of 'Super-Nova' and 'Nova 11' linings are our best salesrren," 

says· P.nderson. "01e custorrer tells a non-user, 'IA1o tries them, who 

tells another non-user, who tries them, and so 00. Qlr 'Kevlar' based 

products ha:ve had outstandmg acceptance. We are r'DII operating three 

shifts a day, six dc.ys a week and nearly 60% of our gross business 

comes from products incorporating D..l Pont aramid fibre." 



The company's complete line of friction products will eventually 

be free of all asbestos reinforcerrent with "Kevlar" being 

substituted throughout, Beri confirms. "We now have the technology 

to blend 'Kevlar' with appropriate resins accord.ing to end-use 

application regardless of friction classification," he says. 

Du Pont Canada, Inc., Att. 2, pp. 1, 3 

60. Canparts supplies an extensive line of replacement parts to 

customers in more than 40 countries. It has been searching for 

an organic replacement for asbestos in friction material for the 

automotive aftermarket since the company was formed in 1980, and 

finally found it with "Kevlar". 

Canparts introduced the new domestic brake pads at the 

1982 Automotive Parts Rebuilders Association show in Atlanta 

in October. The complete line will be ready for the U.S. 

aftermarket in January 1983 and will be priced competitively 

with semi-metallics. 

Du Pont Canada, Inc., Att. 3, pp. 3-4 



(3) Cost 

61. "The 'Super~ova' is 
a premium brake block that costs twice 
as much as a traditIOnal asbestos block," 
says Angus. ' , We wan ted to demonstrate 
that its extraordinary brake-life advan­
tages make it a sound value buy," 

They pay significant dividend~ 
to truck fleets through decreased brake 
ser\'ice and parts replacement 'Kevlar' 
aramid brings a lot of plus features to 
brake blocks." 

Du Pont Canada, rnc., Att. 1, pp. 2, 3 

62. "We found, and our custaners nCM confirm, that the 'Kevlar I ararnid 

fibre I s exceptional flexibility, toughness and non-abrasiveness ~e 

our linings highly cost-effective," says Eerie 

63. 

Since for many applications as little as 1/20th 

of the weight of "I<evlar" conpared with asbestos, may be needed, 

the end price to consumers of asbestos-free friction products can 

be kept fully cost comparative. 

Du Pont Canada, Inc., Att. 2, pp. 1, 2 

"A traditional asbestos pad could contain 40 to 60 percent 

asbestos," he added, "but we use considerably less "Kevlar" plus 

fillers and come up with a product competitive to semi-metallic 

disc pads_It 

Du Pent Canada, Inc., Att. 3, p. 3 



(4) Experience 

(See comments 54-57 on Applications and Performance.) 



E. Substitutes in General - Availability, 

Performance, Health Effects, Safety 
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I. General Discussion 

A. Characteristics of Asbestos and the Difficulties 
of 'Finding Acceptable Substitutes 

The advantageous characteristics asbestos imparts to 
products used in the motor vehicle industry include: 

fire resistance 

thermal and chemical stability 

structural and flex strength 

moisture resistance 

dielectric strength 

low cost 

good friction and wear properties 

permeability 

There are few alternate materials which have the 
total combination of these desirable characteristics. 
Developing and approving acceptable substitute materials 
is a task requiring extensive research and testing 
programs. The many different potential substitute 
materials must be evaluated over the wide range of 
environmental conditions under which a motor vehicle 
operates. In addition, the "ripple effect" of a substi­
tution must be investigated to be sure the performance 
of other vehicle components is not adversely affected. 
This is further complicated by the variety of materials 
used on our many different vehicles and. the many 
customized applications. 



F~r ~~e najoritj of c~rren~ ~oplic~:ions (ot~e~ :~a~ 
~ra~es), ~any substi:J:es for as~estos ~ay be a~3i13~:e. 
This is ~ gener~liz~tion and is conditioned by ?rod~c:­
and a9plication-sgecific constraints. In most cases, 
the asbestos-containing material was part of a larger 
system (e.g., asbestos head gaskets are a portion of t~e 
larger system, the engine). Thus the question of 
suitable substitutes must be approached on a total 
system basis. A direct substitution of some other fiber 
for asbestos is often not feasible without modification 
of a larger system. While substitutes exist, there is 
still a substantial research/design/testing effort 
required before substitute materials can be released for 
full production. Further, substitution must be 
approached on a product-by-product, function-by­
fun~tion basis. In this way, the asbestos substitute 
can be fully evaluated for performance in the vehicle 
(including safety-related concerns and consumer 
acceptability). Health, safety and environmental 
factors related to substitute usage during vehicle 
manufacture must also be fully evaluated. MVMA cautions 
against inadequate consideration of all factors involved 
with a substitute material. A substitute which results 
in unacce~table vehicle performance or safety, or is 
more harm ul than asbestos to workers, is an unaccept­
able substitute. 

Asbestos offers a unique combination of properties in a 
single material. Not all of the properties can be matc~ed 
with a single substitute, therefore, total system redesiqn 
may be required to achieve the desired result. 
~:??le e~EeC:3 ~~s: also oe co~sljered, l.e., le :~i ~?~ 
oar: ~as a jl~~erent siz~ ~r s~ape, T~st ot~er :~~?~~~-:3 
~r sJbassemolies be redes13ned to ~c=ommodate t~e new 
?ar:? Once a potentlal syste~ is designed, it mu~t =e 
performance tested and, If the substitute meets th4 
perfor~ance criteria ~ass production, methods must be 
devised. All this neces~itates a considerable desian 
engineering and testing effort. -

c. Status of Substitute Availability 

- Brakes -

One of the primary applications for asbestos in our 
industry is brake lining materials. The suitability 
of brake linings to the great variety of cars, multi­
purpose passenger vehicles, light trucks, vans, 
medium and heavy 1uty truckS, tractors and buses 
requires extensive"development. Brake systems are 



required to meet a variety of Federal and State 
regulatory requirements including FMVSS 121 (Air 
Brakes) and 105 (Hydraulic Brakes), BMCS regula­
tions and various state laws. 

Many vehicle manufacturers are dependent upon brake 
and lining suppliers to develop, produce and 
initially screen new materials. The rate of 
development of these new materials is not only 
limited to available expertise, but to the 
laboratory and vehicle equipment as well as 
manpower at vendors. Until these materials are 
developed, the vehicle manufacturers can do little. 

~ra<~ ~L~:~;3 ~J~ ~d53~~;e~ =a~3 ~~j !L;~: :~~<~ 
ca~ ?r~oabl~ ~e 3soe5:~5 ~r~e L~ :he ~ex: 3everal 
!e!~~. ~~3~! tr~c< jrj~ :r3~e 5yst2~s, hQwe?~r, 
~lll :3~e longer. 

In ~ddi~ion ~0 the obvious need to stop t~e ~ehicle 
safel!, each supplier and ~anufacturer has require­
~ents which he deems to be i~portant and must be 
met. Among these are: 

Requirements 

1 • Acceptable Lining Life - Lining 
materialS must provide the 
customer with acceptable lining 
life in the great variety of 
uses to which vehicles are put. 

2. Acceptable Drum and Rotor Life -
Brake materials must be compatible 
with drums or rotors they contact 
and not cause excessive wear, 
grooving or cracking. 

3. ,Structural Strength - Linings must 
have sufficient strength to prevent 
cracking, chipping, flaking and 
delamination (shearing) in their 
various strenuous uses. The 
capability to tolerate flexure of 
its supporting elements is an 
essential requirement. 

4. Green or Preburnish Performance -
Linings must provide reasonable 
performance and stability when new. 

Leading Lining Material 

Semi-Met 

Asbestos 

Asbestos 

Semi-Met 
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6 • 

7. 

8. 

9. 

, o. 

11. 

Water ReCOvery - Lining materials 
must be able to provide adequate 
performance when exposed to water 
and to recover the initial perform­
ance and stability within a short 
time. 

fade ReSl=~~nce - Llninos must 
provide adequate gerfor~ance and 
stability when 3ubjected to high 
temperatures and then cooled. They 
should provide aporoximately their 
original ambient performance after 
being exposed to temperatures as 
high as 1200 OF. 

Parking ca¥ability - Linings must 
provide su ficient static retarding 
force to support grade holding 
demanded of the parking brake 
system. 

Dimensional Stability - Lining 
material must not swell at high 
temgeratures or when exposed to 
moisture or undergo length or 
width dimensional changes that 
could result in structural cracks. 

Performance Consistency - Lining 
material performance must be 
relatively consistent over a wide 
range of temperatures and operational 
conditions. 

Low Temperature - Materials must 
provide acceptable performance and 

, durability at low ambient temperatures 
and on the first daily brake applica­
tion. 

Linin Attachment (to its su ort 
element) - Current metho s may not be 
suitable for new materials. This 
lnte~face could require additional 
development and testing. 

Semi-Met 

Either, with 
slight edge to 
asbestos 

No problem 

Either 

Asbestos 

Asbestos 
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2. 

3 • 

r~ addi~:~n, =~~ C~3C~~~r j~~and3 3 ~~~o~r J~ :,:~~! 
from ~r3~~S 3nj llnlngs, inclu~lnJ: 

~eauirements . Leading Lining Materlal 

Absence of Noise - Noisy brakes 
and linlngs generate driver and 
community complaints and t~erefore 
cannot be tolerated. 

Modulation and Control - Drivers 
demand brakes and linings which 
provide performance and control with 
reasonable pedal efforts under all 
conditions of load and traction. 

Lining and Drum/Rotor Life - Customers 
demand long service life in a variety 
of vocational uses, environmental 
conditions, duty cycles and geographical 
locations. 

Either 

Asbestos 

Lining-Semi-Met 

To meet all these real needs and requirements is an 
extemely difficult, laborious task involving many 
development hours. Materials must be subjected to a 
great variety of test conditions. The problem is 
complicated further by the variety of brakes - both in 
size and type - that this industry uses in many 
different vehicles and customized applications. 

Government regulations have further increased the need 
on heavy trucks to customize brakes and brake systems. 
Prior to FMVSS 121, manufacturers used one brake size 
and torque capacity for many axle capacities and applica­
tions. That practice has been curtailed by FMVSS 121's 
dynamometer requirement and the possibility of reimposed 
stopping distances as part of this regulation. FMVSS 
105/75 subjects passenger car, MPV and light truck brake 
systems to severe duty cycles and temperatures which 
result in very rigorous demands on the brake lining 
materials. 



~l~lng ~at~r13l 3el~c~i~n lnvo!~~s ~an! e~glne~~ln1, 
:on3~-ec !nd ~egula~~ry consi1era~10ns. ~0v~~n~en:al 
~.:::;..:la:~cy asencl~s such as OSHA '11U5t realize C:1a: ,"T1a:-:::' 
~l:ferlng ~at.::~ials ~lll be req~ired to re~lace :ne 
great ~~riety of asbestos linings manufacturers . 
currentlv use. There appear to be a few acceptable 
non-asbestos lining materials available today for disc 
brake pads and some passenger car drum brake linings. 
The processing of non-asbestos materials may require 
different manufacturing equipment and techniques because 
of clumping and chemistry changes, mixer speeds have to 
be varied and pressure changes made. It will take time 
to develop these techniques, controls and the machines 
to support industry volumes. Some of the non-asbestos 
disc pads used by vehicle manufacturers still incorpo­
rate an asbestos backing for reasons explained later in 
the general discussion on brake friction materials. 

Brake components such as linings have high exposure in 
the safety compliance, recall and product liability 
areas. Therefore, vehicle manufacturers must be certain 
they are not correcting one problem and creating 
another. It should be pointed out that this was exactly 
the case with FMVSS 121. The performance levels and 
effective date mandated by that standard generated the 
hasty development of components which were unacceptable 
to the consumer and which introduced new performance 
problems. If justification is found for a change of 
this magnitude, sufficient time must be provided to 
assure that existing linings will not be replaced with 
others the consumer will not accept. 

Linings are a key factor in any brake design and asbestos 
is a key factor in many lining materials. If asbestos 
is eliminated from brake linings, manufacturers must 
retest and requalify every vehicle brake application 
currently using asbestos. 

SU!'!'.:rIar; a:-:d Conc2...:s lons , 

?or ~~e ~aj~rl:Y ~f t~e !sbestos a~9li=a~lons In ~otor 
vehicles, acce9table s~bsti:~te ~a~erials lre In ~~r~ln~ 
s:ages of 1evelo?ment. I~ is ?ossible tha: ~any SUO~~l~ 
tutions, i.e., fillers and sealers, can be accomcllsned 
in the next few years. However, there are certain 
critical uses of asbestos for which finding acceptable 
substitutes will take considerably longer. These are 
heavy truck brake linings and engine preformed gaskets. 
These special applications will require system redeSign 
to accommodate the properties of non-asbestos materials. 



II. Specific Vehicle Applications 

B. Friction Products - Brakes, Passenger Cars & Trucks 

Discuss ion 

Friction materials for automoti~e brakes are 
complex composites containing three general types 
of ingredient materials: reinforcing fibers~ 
modifiers that adjust or maintain friction level, 
wear rate and noise properties: and organic resin 
binders. Historically, the foundation or major 
constituent of automoti~e friction materials has 
been chrysotile asbestos fiber, so chosen because 
of thermal stability, friction level, reinforcing 
properties, availability and relatively low cost. 
Semi-metallic non-asbestos friction materials were 
originally developed to meet higher capacity and 
temperature requirements for heavy-duty and front 
~~eel ~i5C ~r3~es. :~~C )r3~! 5!3:~~5 ~3~~~ ~~~~­
~et~l~ic :i'L~? ~r! ~o~ 3~=:~;3~~:1': ~3ed ~~r 3 

· .... ~Je r3~qe 0: ·:en1c1e5. ?:33e,.;~t" C3t"5, ::':!:".: 

:r~c~3 a~~ ~Ul:l-out"?Ose ?assenger ~ehlc:e3'~~:~ 
comcletel~ non-asbestos ~t"3~e5 ~ll: rea~lre E~r:~~r 
jev~lop~e~t of non-asbestos jr~~ bt"a~e'Shoes,"3 
~uch more dlffic~lt set of desi~n, ~ater131s and 
manufact~ring problems that existed for disc nads. 
Substit~tlon is especlally difficult for dual'servo 
type dr~m brake systems which are predominant on 
rear wheel drive vehicles because these systems 
require highly consistant friction coefficient for 
smooth application. 

Most hydraulic disc brake shoe and lininq assemblies 
contain an asbestos backing material. The primary 
reasons are to control heat transfer and to aid in 
attachment of the lining to the metal shoe. 
Eliminating the asbestos backing material requires 
considerable development in order to maintain 
attachment strength and control heat transfer to 
the brake fluid. 

Contr~l of the various materials in a lining is 
critical. Wear problems are currently being 
encountered due to impurities found in a key 
ingredient. Control of materials and processes 
continues to be a challenge. 

Considerable resources are currently being expended 
to correct field problems with noise and low 
temperature wear. 



Heavy Trucks - Air Brake Liners and Blocks 

Non-asbestos blocks have been found to crack and 
delaminate. This condition causes user concern. 
In addition, since non-asbestos materials do not 
have the flexure strength of asbestos materials, 
shoe rigidity and dimensional accuracy become new 
challenges to be resolved from a manufacturing, 

1 • 0rganic~ lsing comoinations of other fibrous 
~aterials, such as fioerglass and mixed 
compounds of calcium silicate, aramids, rein­
forcing fibers as substitutes for asbestos in 
formulations that use an organic resin binder. 

2. Semi-metallics - consisting of steel wool, 
sponge iron, graphite, ceramic powder and 
other substances in a phenolic resin binder. 

3. Sintered-metal and ceramic powders, as well as 
inorganic frietion modifiers, fused together 
under extremely high temperature and pressure. 

Organic materials have the least cost, the easiest 
lining attachment and the greatest structural 
strength. H_owever, their wear rate and fade 
resistance are the poorest. Lining swell can also 
be a problem. Organic materials are used primarily 
for drum brake systems. 

Semi-metallic linings have better wear and fade 
characteristics than organic materials. However, 
they cost more and have less static retarding force 
and generally require an asbestos backing material 
in order to insure adequate attachment shear strength 
on disc pads. Lining swell generally is not a concern. 

Sintered metal materials are very costly, extremely 
difficult to attach to a shoe, and have the poorest 
flexure tolerance. However, they have the best 
wear rate and fade resistance at high temperatures. 
Static retarding and pre-burnish performance are 
also problems with these materials. 

Motor Vehicle Manufacturers Association, Att. 3, pp. 1-12 
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65. Thi. ine!Wltr)' i8 resulated, ita products beina one of the critical materials 
in hydraulic me! air brake IYlteme. Brake linings us.d in new vehicle brake 
.Y8te_ muat UDderso lensthy qualific:atica and cert:1f1cation testa by the 
prodw:-r cd C\18tomer before 1'.1..... Pormu.La or sipif1caat proceslinl 
chaDses on released products cannot be put in effect without requQ::fica­
tiOD and recertification. There is also considerable lead t1me i::';~'_':~d 
when formula or processing change is planned. Change is not only t1r"J.i:­
conSuming but it is cos tly. Development of a new formula along wi th- the 
required testing for compliance with either DOT Standard 105 (Hydraulic 
Brake Systems) or 121 (Air Brake 5ysteme) and moving the product into pro­
duction can cost in excess of $250.000. and product or process modifica­
tion costs may also approach this figure. 

Product. us1nS aubst:1tute materials have a material cost ~o to three times 
the coat of the asbestos based product beinl replaced. The cost increase 
is not limited to material costs. Most substitute materials requ:1re sub­
stantial capital equ:1pment investment as well as additional labor cost. 
While there has been prosress in the automot1 ve on-highway market. the 
industrial off-highway market is almost an entirely different market. One 
cannot substitute certain fibers in friction products used in underground 
m:1ninS equipment for fear of a spark-induced explosion. The friction 
material used in overhead cranes handling hot metal or heavy loads may not 
accept a substitute material without adding another hazard. 'nlese off­
highway friction products have requirements above and beyond normal highway 
usage and mus t be tailored to the product line. 

Motor Vehicle r1anufacturers Association, Att. 4, pp. 1-2 
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66. Further, the availability of economically anl~ technol()t!ic<J~ ly 

feasible substitutes for asbestos 1s an issue in .... hich the friction 

materials manufacturers are de~ply involved. TILe id.entification of such 

substitutes is a major ongoing program with the manufacturers, and is not 

a completed program at this point in time. 

Total endorsement of Section V-B of the petition is not a!~propria!.e, 

sj.nee friction materials manufacturers produce disc pads and drum sesment~~ 

for passenger cars and light to medium trucks, &~ well as brake blocks 

for hea,,'y tr~cks. The cl.?.ill1S made tn Secti on V-B relate to brake blocks 

and cannot be er.l r l!":3ed for ,,11 prodi.lc:r lines. Fur Ch·.:! r, actual experience 

L0 date has r-r(lvo::n that su.b~ tailti ::11 p rcc€'c,S':'ng i:ilcd{ficati('i!:" 31-.ri new 

fhe advantages ot semi-metallic brak<! lini;.q"s cHl::d 1.n 5ecLi"u ',-:\ arE' 

not necessarily supported by tes t resu t ts generated by friction materials 

malluf;lc.tul'~rs. t~llile certain of the:oe cl~imed adv<u,tages <nay be true 

where the applic.:ltion gen(~ra~es hi~,h c·r-ak.ing te~eratures, they are n'.n 

necessarily true for the. average con::rumer. 

Sufficient data is not aV:liiable· at this tLne on the substit'.lte mated lls 

to state that they do nol p<'se a hazard in the workplace environment or 

to the general puhli(:. We wish to cite a recent study by the (Canadian) 

Royal Commission on H3tter~ of Health and Safety Arising from Use of 

Asbestos in Ontario, and an earlier paper on Non-asbestos Related Malig­

nant Mesothelioma. 



TIlese commen ts f ul.lo\-}: 

... If the prnduct.i'Jll .~f sub~tirute fibres in the future should 
increaS2 th~ exposlln~ of worlrp.rs to long. thin1 durable fibres 
of dimensions similar to t!:us.: .... e have fOLlld hazardous for 
ashes LuS. W~ cannot he S tIre that serious health consequences 
would nvt result. Tn the £:iCc '_'f the eXl.:>ting evidence, lye 

believe it o;J(\uld bl~ d ,!;ky t:u allow the exposure of o;Jorkers to 
respirable fibres l("lngel.' than 5 mi.crons, with small di,~meters, 
"f any material, if these fibres ..ire like: l.y to be 'lery durable 
in the ltm!?,s. 1 

It has been generally :,iccepted now that the fibre which is 
carcinogeniC: is a durable lung and thin fibre, the diameter 
of less th<'tn 1. 5 mi crGl~ and h,ngth of mOT{, than 8 micron 
appearing critical.. A number of fibrous materials other than 
asbestos 'ca; appear in Lhis size and sh:lpe a::1d indeed have#thus 
been established as ,~.:;use of nesothelioma in animals, such as; 
glass fibre;;, al • .;:"intin· u~d,!e, tremol.ile" attapTJlgite, d<nvlSo>l.ile, 
si.licon carJ:·ide and ,::'·t.lssium !:ital1A.te.':' 

lReport ut the Ruy,&S9mmission of M:ltters of Health and Safety Arising 
from the Use of A .. .:.:besto5 in Ontar:1.o (1984) Ontario Ministry of the 
Attorney General, Toronto 

? 
-~sbcr,tcs Related Ma!Jsn:mt Mt:!::>oth~liOin:l - A Reviet" of'the Scient.ific 
and Medical. Literature, l?remysl V. Pelnar, MD, citing a paper hy Stanton, 
Layard, Tegeris, taller, ~1ay and Kent that appeared in the J. Natl. 
Canc.er Inst., March 197i 

Friction Materials Standards Institute, Inc., Att. 1, pp. 2-4 



67. Effective substitutes may not be available for certain 

applications of asbestos in brakes and substitutes for other 

applications are not available in sufficient quantities because 

of limited production capacity. 

Ill. POSSIBLE SUBSTITUTE FOR ASBESTOS 

Possible substitutes for asbestos are represe~ted by the 

following materials: alamid fiber, glass fiber, and various 

inorganic fibers and steel fiber. However, the safety of these 

fibers for human health is not yet proved~ When asbestos is 

substituted, the following conditions will exist: 

(a) Disc brake pad 

From a viewpoint of securing a long brake­

life, the semi-metallic pads are adopted to 

certain types of vehicles, especially 

passenger vehicles. However, as EPA pointed 

out, the semi-metallic pad is characterized 

as having a coefficient of friction which 

varies with temperature. Therefore, it is 

not suitable for all types of vehicles. 

Further, the asbestos contained friction 

materials are used as a heat barrier. 

However, such materials cannot become a real 

non-asbestos friction material unless the 



heat barrier is non-asbestos. Another type 

of disc brake pad contains the parking brake 

built-in. This rod is provided not only with 

the capability required for normal service 

brake but also with that for the parking 

brake. In other words, for this rod, the 

coefficient value of friction fluctuating in 

regard ~o the temperature change is low, for 

this reason, very few disc brakes adopt this 

type of semi-metallic rod. 

(b) Lining for drum 

No substitute is available in Japan at this 

moment. 

(c) Substitute for asbestos now under development 

(1) Disc brake pad 

Besides the above sem{-metallic pad, the 

friction material applying different 

non-asbestos fiber is now under 

development. However, it is expected that 

such material will be applied to various 

kinds of vehicles after 'the mid 1990's. As 

as result, it is expected that price 

increases will follow. 



(2) Lining for drum 

For this item, non-asbestos brake using 

different fibers is now under development but 

wide scale commercial use of non-asbestos 

brake pads in vehicles is not expected until 

on or after the mid· 1990' s because of the 

unavoidable rise in prices for these pads 

unt il then •. In any event, in order to use 

non-asbestos substitutes in various types of 

equipment, additional equipment or renewql of 

equipment will be required. Taking into 

consideration the availability of substitute 

fibers, it is expected that we will encounter 

difficulties if vehicles decide to adopt the 

substitute materials. It is recommended 

that the action to prohibit the use of 

asbestos presently used as a major brake 

component and the substitution use of a 

non-asbestos brake friction material should 

be phased in smoothly over time granting 

sufficient lead time at each stage. 

Japan Automobile Manufacturers Association, Att. 1, pp. 1, 3-5 



6B. Even though these many uncertainties exist, we are 
committed to the elimination of asbestos from_brake linings installed on the 
vehicles we manufacture. 

We have been working dili'gently for a'number of years with the major brake lining 
suppliers in the U.S. in an effort to find substitute materials for brake linings 
which do not contain asbestos:- Our experience to date shows that the development 
of substitute materials is a very __ difficult and time consuming task.- It has-been 
fraught with numerous problems, many of which are recognized in the subject 
notice. Because of the unresolved problems associated with many currently 
available substitute materials, we ,annot project at this time when our suppliers 
will be able to provide satisfactory asbestos-free brake linings for incorporation 
on all of our vehicles. -

The development of satisfactory asbestos-free brake lining materials will take 
time. Over th.e years consumers in the U.S. have developed the expectation that 
vehicle brake systems will provide safe, reliable performance during many miles of 
operation without maintenance and will be noise-free. Many years were required 
for vehicle manufacturers and suppliers to develop the expertise required to 
provide asbestos lining compounds which meet these consumer demands and our 
stringent safety and performance requirements under the multitude of widely 
differ; ng env; ronmental and dri vi ng _conditi ons experi enced in the U.S. These 
lining materials also had to be engineered to provide balanced and consistent 
stopping ability under all types of vehicle loading conditions, under a very wide 
variety of brake temperature conditions and with "green" and used linings. 

New asbestos-free bra ke 1 i ni ng compounds and formul ati ons must be developed to 
meet these same objectives. Because bra ke performance is important to veh; cl e 
safety, it must not be compromised by a premature switch to substitute materials. 
Some substitute materials have been developed and the use of asbestos material has 
been substantially reduced, but there is still much more work to be done before 
it can be totally eliminated. Currently, all but one vehicle that Chrys1er 
manufactures has semi-metallic front disc brake pads. However, we must ~:~~~ 
depend on asbestos as an underlayer medium on most applications to elim1nate 
stress cracks that appear during the bonding or riveting of the friction material 
to the brake pad support plate. No entirely satisfactory material has been found 
to date which will provide the cushioning effect provided by the thin asbestos­
based, underlayer material. Alternate materials for the underlayer are being 
evaluated in hopes of producing pads which are completely free of asbestos • 

. -
We are working to employ asbestos-free substitute linings on new model vehicles as 
part of the desi gn and development process. Thi s process has not been w; thout 
problems, however. Recently we were forced to'-revert to asbestos-containing- brake 
1 i ni ngs on two soon-to-be-introduced vehi cl es because of heavy di sc bra ke rotor 
scoring and inconsistent brake performance with asbestos substitutes. These 
difficulties appeared very late in the vehicles' development program and m-=:; 
ultimately cause a production delay. However, asbestos-free linings are planned 
for several other applications on 1986 model year vehicles. Because of weight 
distribution, suspension characteristics and other factors, each vehicle has 
unique braking system requirements. Consequently. a particular lining formulation 
that is acceptable on one vehicle may prove to be unaccept~ble on another. 



In view of the complexity involved with the develoPment of a new brake system, we 
begin nearly three years before the first vehicle rolls off the assembly line. 
The fi rst step in the process ; s the establ i shlnent of vehi cl e performance goals 
and objectives. These include all the requirements of Federal Motor Vehicle 
Safety Standard 105, a minimum brake lining life of 50,000 miles under normal 
dri vi ng condi t ions, and noi se-free operati on for the 1; fe of the vehi cl e. These 
criterion along with other design parameters are conveyed to our friction m~terial 
~uppliers for candidate material selection. During this critical perlod of 
development, we are literally- totally dependent on the recommendations they 
provide. Controlled laboratory tests -narrow the field of candidates to the final 
material to be used. Vigorous tests during highway, city traffic and mountain 
grade driving fine tune the system to ensure that it will meet 'our str";"ngent 
sa fety and performance requ i rements and consumers I demands for qu i et, effect i ve 
and trouble-free performance. 

Chrys1er Corporation, pp. 1-3 



69. Our suppliers tell us that they are now in the process of phasing 
out the use of asbestos in the friction products that they supply 
to us. We understand that by 1990, most if not all of these pro­
ducts will be asbestos-free. as new car and truck lines are phased 
1n, asbestos-containing systems are being phased out. Despite 
some technical problems that remain, we understand that good 
progress is being made. 

Ford Motor Company, p. 1 



70. IH currently purchases from outside suppliers various components 
containing asbestos. These include gaskets, clutch facings, 
sealing materials, and brake assemblies. Because IH is a 
purchaser, rather than a manufacturer. of asbestos-containing 
products, it is extremely concerned about the possible effect that 
a ban on use of products in motor vehicles would have on its 
product planning and engineering. 

If EPA prohibits use of asbestos-containing componen.ts, IH will 
need considerable lead time to identify, .testi and adapt its 
products to the use of asbestos substitutes--before the 
prohibition takes effect. The attached letter, dated March 8, 
1984. to one of IH's brake suppliers, is submitted (as Attachment 
A) with these comments as an illustration of the magnitude of the 
task facing ·vehicle manufacturers and their suppliers, as well as 
the amount of lead time needed to incorporate the substitute 
products into the vehicle after qualified substitutes are found. 

IH has already expended considerable effort to work with its 
component suppliers to identify and test non-asbestos 
s ubsti tutes. However, much more needs to be done, because saf e, 
durable, and competitively priced non-asbestos substitutes have 
not been found for all asbestos-containing components in all types 
of brakes. This is all the more true because many of these 
components are subject to Federal Motor Vehicle Safety Standards, 
which require a high level of performance and reliability. 

EXPERIENCE TO DATE WITH SUBSTITUTE MATERIALS 

IH's experience with non-asbestos, current-production hydraL:~: 
disc brake linings dates back to 1976. Non-asbestos hydraulic 
disc brake pads were first released for production in 1980. 
During the past three years, IH has worked directly with its brake 
suppliers to find, qualify, and incorporate non-asbestos linings 
into additional types of brake assemblies. So far, however, 
regular production hydraulic service brakes, air brakes, and 
driveline parking brakes still contain asbestos. 

Desp-i te numerous art ic les in the trade press c laiini ng except i ona 1 
durability for non-asbestos brake linings, IH has not always found 
thes e c la ims to be' true. Whi le laboratory wear tes ts 0 [ 

non-asoestos brake linings have shown good durability, field tests 
(i.e., tests in actual use) have revealed structural problems 
(such a delamination, material breakdown and metal pickup) in sooe 
formulations. and shortened drum lives in others. 



lH believes that reports of the availability of suitable 
reliable, and safe substitutes for asbestos-containing brak~ 
linings have been overly optimistic and may have misled customers, 
government agencies, and the general public. IH is deeply 
concerned that £PA might consider banning further use of all 
asbestos-containing components, regardless of whether suitable 
reliable and safe substitutes have been found. If such a ban i~ 
put into place, lH would recommend allowing exceptions to the ban 
unless and until qualified substitute materials are found and can 
be incorporated into products. 

Although the search for suitable substitutes in all applications 
has still not met with total success, IH continues to be actively 
involved in programs to test new lining formulations. As an 
example, the previously mentioned March 8, 1984 letter details 
IH's program for qualifying non-asbestos materials for foundation 
air brakes in tractor applications. However, this program covers 
only one type of brake system in one application. 

The basic types of truck brake systems include air-actuated earn, 
wedge and disc brakes, and hydraulic drum and disc brakes. Each 
system must be tested in both tractor and straight-truck 
applications. The wide range of braking requirements in trucks 
stems from the tremendous variety of uses to which trucks may be 
put, from over.-the-highway line-haul tractor operat ions to 
intra-city delivery, garbage and dump trucks, and severe-service 
applications such as oilfieldllogging and mining operations. Each 
type of brake system is employed because it does the job more 
effectively in that particular application than any other type of 
system. 

In the past eight years, IH has evaluated several dozen 
non-asbestos lining formulations for disc brakes. So far, only 
one nas been found to be acceptable for production use. Our first 
series of cam drum brake tests started in 1983. These tests were 
terminated in early 1984 due to unacceptable results. We are 
currently performing a second series of tests with the best 
available materials on cam-braked trucks· and tractors. This 
testing program, which began with truck tractors, was expanded in 
the" fall of 1984 to testing of buses and medium-duty (Class 6 and 
7 GVWR) straight trucks. The test series involves the followi ng 
phases: 

1. Screening tests of lining materials by suppliers, including 

2. 

dynamometer certification, torque capacity, structural 
integrity and wear; 

Vehicle tests at the IH Proving Grounds, 
vehicle performance, grade holding, 
compared to asbestos linings; 

i nc 1 u d i ng t est S 0 f 
and compatibility 

3. Field tests of selected fleets of approximately 20 tractors. 



Currently, we are in the third phase, field testing, which was 
begun in the fall of 1984. In order to accumulate the minimum 
150,000 mi les requi red, thi s phase wi 11 have to las t unt i 1 March 
1986. However, IH is concerned even at this relatively early 
stage in the field tes t ing, that thi s tes t seri es may also turn 
out unsatisfactory results. Recent inspections of brake syste:ns 
on the test fleet show that iron brake drum material is being 
transferred to and embedded in the brake block. This accelerated 
scoring seriously shortens the life of the drum. 

FURTHER TESTING NEEDS 

. As a result of this development, IH believes it may not have found 
a suitable non-asbestos brake lining substitute even by March 
1986, and ·further development and testing will be necessary after 
that date •. In addition, it should be emphasized that once a 
suitable substitute has been found through this testing program, 
another two years is required to release specifications, procure 
material, schedule, and begin production with these materials. 
The enclosed time-line chart (Attachment B) shows graphically the 
number of steps that must be taken and the amount of time required 
for each stage of the process. 

It should be emphasized that this testing program covers air-cam 
brakes only. This system is used on the greatest number of 
vehicles produced by IH. However, substitute materials must still 
be found for other brake systems used by a smaller number of 
vehicles, such as wedge and off-highway cam brakes. So far, test 
materials have not yet been developed for these brake systems. rH 
is concerned that the low volumes involved with these systems may 
not provide enough economic incentive for brake manufacturers to 
perform the necessary research and development on substitute 
materials. 

Asbestos-containing materials will also have to be replaced in 
driveline parking brake applications. These brakes, which are 
used wi th all Id hydraulic service brake systems, are drum brakes 
located behind the transmission and are designed to restrain the 
driveline upon actuation of a hand lever. In this application 
structural integrity is crucial for linings because they must meet 
requirements for grade holding in order to be certified to Federal 
Motor Vehicle Safety Standard (FMVSS) 105. 

Finally, while it is true tbat all IH hydraulic-braked vehicles 
use non-asbestos linings in disc-type service brakes, disc pads 
currently use an insulating layer of asbestos-containing material 
approximately l/l6th of an inch thick between the wear material 
and the steel backing plate. IH's suppliers are currently testing 
poss i ble subs t i tute materi a1s wi th the improved s truc tu r a 1 
strength needed to bond the non-asbestos wear material to the 
steel backing plate and to act as a thermobarrier. 



At this point, however, IH does not k~ow how long it will take to 
develop and qualify a satisfactory substitute material for the 
insulating layer of asbestos in hydraulic brake disc pads. Once 
the field testing of substitute materials is completed, it will 
take another year for IH actually to incorporate these materials 
into its products through the design, engineering and 
manufacturing process. 

CONCLUSIONS 

In recent years, IH has voluntari ly eliminated use of asbestos in 
most clutch facings and has eliminated approximately 90 percent of 
the asbestos in hydraulic service brakes. lH' s cont inuing ef fort 
to develop asbestos-free cam brake fric~ion materials demonstrates 
a commitment to elimination of all asbestos from our products 
consistent with preventing any degradation of production 
perfor~ance. Although a federal mandate could spur the 
introduction of more substitute material candidates by the 
materials manufacturers, heavy-duty vehicle manufacturers such as 
lH will require between three and a half and four years' of lead 
time to test and incorporate new materials into their 
products--assuming such new materials are developed. 

In summary, IH would make the following points: 

1. IH's non-asbestos substitution program is proceeding as 
rapidly as new qualified substitutes are made available to it. 

2. Substitute materials suitable for all vehicle applications 
have not yet been found. 

3. For economic reasons, substitute materials may not become 
available for aftermarket service parts. 

4. IH will need three and a half to four years of lead time to 
develop and produce vehicles with qualified substitute 
materials. 

International Harvester, pp. 1-5 
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Mr. 
Eaton 
P.C. Box 595 
Galesburg, MI 49053 

• 

lNTERNATlONAL HARVESTER 

~larch 8, 1~84 

RE: ~on-Asbestos Brake Lining For Tractor Application 

Dear 

.~ n ACH~ENT A 

l As you le no"" , IH has a program to evaluate non-asbestos linings on 
tractors for fiscal year 198~. _ Over tne last several years OSHA nas lowered 
the exposure 1 imi t of asbestos in the workpl ace. Recently tney proposed to 
reCluce the PEL (permissible exposure level) to .Sf/cc. In aCldi'tion, 'they 
intend to explore the feasibility of even lower limits of .2f/cc and 
.1 f/cc. All tnis has encouraged 1 ining manufacturers to focus nearly all 
their development dollars on non-asbestos materials. Presently 'tilere is 
vi rtually no new developments wi th conventi onal asbestos based materi al s. 
Our work to date nas consi sted of eval uati ng approximately 30 fi el d test 
installations with various materials along with proposed tractor/trailer 
combination tests at our test track. 

Recently. however, we learned under field conditions that all 
non-asbestos submissions failed to live up to advertised claims and desirea 
customer expectations. As a result, in order to correct tnese problems all 
suomissions are unoergoing compounding changes in one form or anotner. Tne 
new materials, if approveCl, will then mak.e our non-asbestos field test 
obsolete. Based on tnis we nave decidea to temporarily stop and completely 
reassess our goals and the administration of tnis program. The goals and 
guidelines are: 

1. IH remains committed -to pursue the qualification and release of 
non-asbestos materials on tractor models in an expeditious manner. 

2. The non-aSbestos lining evaluation is starting over with all lining 
suppliers Dack to "square one". Before any material will be accepted at 
IH for controlled vehicle tests or fleet tests, the dynamometer 
screening results must have been approved oy our braKe suppliers. 

3. The material has to provide eQual to or nopefully superior lining and 
drum life charac~eristics when compared to ASS 551-C. 
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4. The mater; al has to nave mi ni mum' coeff; ci ent of fri et; on and yet be 
certifiable. 

5. We are willing to consider "AL" Changes in order to dchieve maximum 
life. dyno performance. and standardization. In aadition, we are 
willing to consider rerating an axle in order to certify tTle longest 
1 i f e ma te ri a 1 s • 

6. Front and rear materials dO not have to be the same. 

7. Tne 1in;ng manufacturer has to convince the braKe supplier tnat tneir 
materi al is wortny of further consi derati on duri ng 'tne screen; n9 pnase 
of the eva 1 ua ti on. Communi cat; on, however, duri n9 'tile screen; n9 phase 
snould not be limited to only the lining and braKe supplier. I do want 
to De maae aware of all developments which inclUde 'test results, 
failures, compound cnanges;- etc. inis information can, be 'transmitted to 
me Dy either the lining manufacturer or tne brake manufacturer or bo:n. 

B. Coverage: 
AXLE LOAD CURRENT PROD BRK CURRENT ,R. RADIUS 
RATING(#) RAt~GE (11) SIZES & LININGS PROD. PWR RANGE (11) 

12,000 B,100-12,OOO 15x4 (551-C) 20x5-1/2 18.6-21.1 

20,000 16,160-20,000 16-1/2x7 (D39A) 30x5-1/2 18.6-21.1 

Screening Phase 

The brake suppliers are to screen potential candidates and maKe their 
recommendati ons. After screen; ng, the numoer of 1; ni n9, cana; dates will be 
'reduced to a maximum of two. The mat~ria1s selected will then.advance to 
the IH vehicle ana fleet test phase. The screening tes't DY 1ini.n9 
manufacturers and braKe suppliers is to include. 

I 
I . . , 
• 

1} Dynamometer certification 
2) Torque curves 
3) . Wear tes't 
4) Structural integrity 
5) Lining sample tests 

, 



-3-

In order to compare the various linings, an effort was made to" 
standardize tne tests of 1, 2, 3, & 4 as muen as possible. Test 5, Lining 
Sampl e ,Tests·, are in some cases propri etary procedures re~ui red by eacn 
braKe manufacturer. Tney ; ncl ude spec; fi c grav; ty, gogan hardness. acetone 
extraction, swell, growth, fast and chase test, lining stability, Mu vs. 
temperat.ure, pressure, and Sp4:ted. Tne results are to be reported to me 
similar t.o 1, 2. 3, and 4. 

1. Dynamometer Certification (Run 
retardation, fade, and recovery. 
be conducted with: 
a) Rolling Radius Range 
D) Cast drums 

- Front drum weight 
- Rear drum weight 

c) Cam rotation - same 

per FMVSS-121 ): Report 50 mph 
I~ote tnat all djnamometer t.est.s are to 

18.6"-21.1" 

55-65 Ibs. 
105-115 lbs. 

2. Torque Curves: Run 20, SO, and bO mph at axle rated loads of 12,000 
lbs. front and 20,000 lbs. rear. Plot cnamber pressure vs. torque. 

3. Wear vs. Temperature: 
a) Measure weight of each shoe and lining assembly "to the nearest gram. 

~ D) Measure shoe table and lining thickness in six equally spaced 
~ locations per block 

c) Measure drum inside diameter at open end, center, and closed end. 
Repeat at 90- o from first measurement. 

d) Install thermocouple in the center of each bloc~ recess in 
lining .040 N 

e) Air flow should be set at 2200 ft/min at 75- to 10~-F 
f) Run all snuos from 40 mph to 20 mph at 7 ft/sec. Axl e load for 

fronts is to be 12,000 lbs. and 20,000 lbs. for rears. 
g) Condition for wear test by running the low~r portion of 121 

burn; she 2\)0 stops from 40-0 mph @ 1 0 ft/sec~. - 1ST 31 S -F to 
38S-F. 

n) Run 2,000 snubs at ZSO-F, 1,000 snubs at 3S0-F, 1,000 snubs at 
4S0-F, 1,000 snubs at 600-F, and 1,000 snubs at ~SO·F. 

;) Measure and weigh shoes and drums between each temperature interval 
including burniSh. Note lining and drum condition. Report wear in 
weight of material lost and/or amount of material worn. Reseat tne 
lining tnermocouples to .040 N depth after eacn measurement. 

4) Structural Integrity: 
a) Static Test: Place lining witn ends down, arc up, on a 'flat 

surface or parallel blocks. Apply a downward force at tne center 
of the arc. Record force (1bs.) and deflection (in.) to break. 
lining. Compare with 5Sl-C and D~9A. 

b) Oynami c Test: We are currently work; n9 wi'th the brake supp1 i er to 
develop and verify a dynamic 1ining structural evaluation at nigh 
temperatures (approx. 500-550·F). This snould be resolved in 
approximately two weeks. 

, 
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July l~ 1984 (or before) - Begin submission of final screening data from 

the brake suppl iers to IH •. Final ize by August 1: 
October " 1984 - IH vehicle tests complete 
November " 1984 - IH field test installations complete 
March " 1986 - Field tests complete (150,000 mi1e test) 
April 1, 1986 - lH Enginee.ring non-asDeStOs material recommendation 

Meeting this tight scnedule is extremely critical in order for· tne 

timely completion of our vehicle tests. Also it is our goal to cbta;n 

approximately 100,000-150,000 miles on eaCh field test unit. Please 

indicate your willingness to participate in tnis program and meet tne 

timeframe indicated in a letter to me no later tnan March 20, 1~B4. 

, 

Si ncerely , 

Project'Engineer 
Foundation BraKes 
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International Harvester, Att. 1, pp. 1-6 
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72. As 
a manufacturer of automobile and truck brake drums we have 
dynamometer testing experience with both non-asbestos and 
asbestos lined drums. We have noted several areas deserving 
of comment and the Agency's concern prior to final rulemaking. 

First, truck brake drums with non-asbestos linings appear to 
be more load sensitive than ones with asbestos linings. Our 
testing indicates medium friction non-asbestos linings may not 
have as high a load rating as medium friction asbestos type 
linings. 

In order to meet dynamometer requirements of FMVSS 121 for 
effectiveness, fade, and recovery a higher friction rating for 
non-asbestos linings will be required than for asbestos lined 
drums with a' given axle load. What we have seen would indi­
cate that for equivalent friction ratings, non-asbestos 
linings seem to be less effective than asbestos type. 

A less effective lining means that for given vehicle decel­
eration the air pressure required to effectuate a stop will 
increase. Further, with increased pressure required to brake 
it can be expected that the fatigue life of the brake drum 
will proportionately decrease. Further, there will result, in 
all probability, an increase in the percentage of cracked 
brake drums as a result of increased use of non-asbestos 
linings as used in current configuration and material speci­
fications. 

On the other hand, Motor Wheel Corporation has also noted that 
because of reduced aggressiveness of non-asbestos linings, 
brake drums will, according to our dynamometer tests, have an 
increased wear life. This increased wear life, however, is 
only beneficial if the brake drums do not crack. 

Motor Wheel's testing is not extensive enough to formulate any 
final conclusions. However, we do recommend extensive testing 
be undertaken to decisively determine the effect of non­
asbestos linings on vehicle brake performance and brake drum 
life. 

Motor Wheel Corporation, pp. 1-2 



73. General 

It is Rockwe11 International's experience that economically and technically 
feasible asbestos substitutes are not developed, qualified, and available to 
cover the spectrum of vehicle brake applications. Rockwell has had a 
substantial program underway to incorporate non-asbestos materials in the 
production of heavy-duty vehicle brakes. This program includes test and 
evaluation of both prototype and production non-asbestos brake lining. The 
non-asbestos lining formulations and brake applications must not only meet 
our internal test requirements and the requirements of our brake customers, 
but also the specific requirements of the National Highway Traffic Safety 
Administration's Federal Motor Vehicle Safety Standard No. 121 
(49 CFR-571.121). Rockwell International, however, as a purchaser of brake 
blocks and other lining materials for inclusion in foundation brakes, is 
limited by the 'availability of non-asbestos materials developed by the brake 
lining manufacturers. 

In many instances, non-asbestos brake lining is unavailable to us because 
the materials are not fully developed at this time. Basically, the problem 
has been in finding materials to meet the test, performance, and durability 
requirements for many heavy-duty vehicle applications. Rockwel1 has 
experienced unacceptable durability and performance problems with a number 
of the non-asbestos formulations furnished for on- and off-highway vehicle 
test programs. 

It should be pointed out that it takes as much time for development, test, 
and qualification for each of the small volume vehicle requirements as it 
does for the very high volume vehicles. 

The following two sections, Rockwel1 Non-Asbestos Lining Program for On­
Highway Heavy-Duty Vehicles and Rockwe11 Non-Asbestos Lining Programs for 
Off-Highway Heavy-Duty Vehicles will summarize the current status of our non­
asbestos development. 

Rockwell Non-Asbestos (NAB) Lining Program for On-Highway Heavy-Duty Vehicles 

As snown on Exhibit I. attached, the average yearly production estimate of 
heavy-duty vehicles is approximately 652,000 units. -Of that number, approximately 
56% are on-highway vehicles. These on-highway vehicles encompass three market 
segments and include heavy-duty on-highway trucks and trailers and transit 
and intercity coaches. 

Our NAB lining development for the on-highway vehicle market has been in 
process for over five years in conjunction with our lining suppliers and 
our heavy-duty tru~k, bus, and trailer manufacturing customQrs which includQ 
Mack, Ford, Kenworth, IH. GMC Truck and Bus. Freightliner, Peterbilt, TMC 
(Greyhound), Trailmobile, Great Dane, and Budd. Our NAB program consists of 
our internal test programs for performance and durability- as well as the 
qualification of Rockwe1l brakes with NAB lining under the provisions of 



FMVSS No. 121. During this period, four replacement NAB lining formulations 
have been identified, tested, and integrated into on-highway vehicle 
applications and certified to the requirements of FMVSS No. 121. This 
represents significant NAB substitute progress as these applications include 
potentially high volume application areas. On the other hand, however, we 
utilize over 24 asbestos-type formulations, from primarily two brake lining 
suppliers for our complete on-highway brake requirements. Therefore, numerous 
additional lining formulations must be developed and certified to satisfy 
all on-highway vehicle demands. The certification of the base formulations 
must be made on a wide range of vehicle applications with different braking 
systems and different basic foundation brakes, including cam drum brakes, 
wedge drum brakes, and disc brakes. 

It should also be pointed out that in certain on-highway vehicle categories, 
such as mass transit coaches and wedge-braked trucks or trailers, the NAB 
linings required for the demands of these applications are in the undeveloped 
category at this time. These vehicles represent a relatively small but 
important portion of all the on-highway vehicle market. 

For the majority of on-highway applications, NAB materials are being developed 
that can, over a reasonable period of testing, qualification, and NAB lining 
production build-up, replace asbestos in the major portion of the heavy-duty 
commercial vehicle market. This would include on-highway trucks and on­
highway trailers as shown on Exhibit I, which total approximately 54% of the 
heavy-duty vehicle market. As stated, however, we would currently exclude 
wedge-braked trucks and trailers as well as transit and intercity coaches 
which, as a group, represent a small portion of the on-highway market. 

Rockwell Non-Asbestos (NAB) Lining Program for Off-Highway Heavy-Duty Vehicles 

The typical yearly production estimate of vehicles that falls into the category 
of off-highway is approximately 44% of the heavy-duty vehicle market. This 
includes such vehicles as cement mixer trucks, earth-moving vehicles, crane 
carriers, ore haulers, lift trucks, and agricultural vehicles. This program 
has also been underway for over five years with our lining suppliers and such 
major off-highway customrs as Caterpillar, FMC, Grove, Al1is-Chalmers, and 
John Deere. 

As of. this time, we have been unable to find NAB materials which are equivalent 
in performance and/or durability to asbestos-based linings required to 
satisfy most off-highway braking requirements. The off-highway vehicle braking 
requirements are generally quite severe. These vehicles cover a wide range of 
vocations from industrial lift trucks to giant ore haulers. The vehicles 
vary as to width, length, and centers of gravity as well as loadings and 
operating conditions, all impacting brakes. 

Much of our brake lining suppliers' NAB development and, in turn, Rockwell's 
NAB lining qualification to date, have involved low and medium friction 
level classification applications to the higher volume on-highway trucks and 
trailers. While the result is converting the largest vehicle category in 
the shortest time to NAB materials, it must be recognized that considerable 
development, test, and qualification still is ahead for-the off-highway 
vehicles as well as certain on-highway vehicles such as transit coaches. 



Rockwell has just begun recelvlng supplier-devleoped, higher-friction NAB 
materials for test and certification. Completion of this process to cover 
the complete spectrum of specialty vehicles is a number of years away. 

Summary and Recommendations 

The NHTSA Federal Motor Vehicle Safety Standard No. 121 for air-braked 
vehicles initiated in the early 1970's required brake certification to the 
existing asbestos-based commercial vehicle brakes. Even with the already 
existing asbestos lining formulations, it required an extended period of 
time to qualify and certify brakes and brake applications covering the 
multitude of heavy-duty commercial vehicles. Adding the need to develop 
and test complete new material formulations (NAB) results in a task that is 
a greater time consumer. Part of the time consuming complexity is the 
large number of vehicle manufacturers, a greater number than normally 
understood. These exceed over three hundred in number and range from 
very large truck manufacturers to small specialty vehicle manufacturers. 

Rockwell estimates that within the next several years, it will be in a 
position to offer NAB medium friction lining formulations to our vehicle, 
manufacturers for most of the high volume on-highway, heavy-duty truck and 
trailer brakes. This would assume that the upstream lining manufacturers 
continue their substitute NAB formulation efforts and then can furnish 
quantities of NAB materials. Considerab1e,additional time, however, will 
be required to complete work on the higher friction NAB formulations for the 
wide variety of vehicles such as buses and the large off-highway vehicles. 

Rockwell International is: 1) continuing to expand its NAB lining applications 
and production releases based on the four high VOlume, on-highway material 
formulations already approved; 2) continuing to test and evaluate new on­
highway NAB lining formulations in the engineering and development mode; 
3) initiating off-highway prototype NAB lining field test programs on 
haulers, loaders, fork1ifts; 4) continuing to aggressively support vehicle 
manufacturers' field test programs; and 5) accelerating test efforts on newly 
developed NAB materials in order to expand the application approval base. 



YEARLY PRODUCTION ESTIMATE 

OF THE HEAVY-DUTY VEHICLE MARKET 

• 652.000 UNITS 

Includes: 

• On Highway Heavy-Duty Trucks 

Air-braked straight trucks; air-braked truck-tractors; air-braked 
fire engines; air-braked military trucks; etc. 

• On-Highway Heavy-Duty Trailers 

Air-braked vans; air-braked reefers; air-braked flat beds; air-braked 
liquid tankers; etc. 

• Coaches 

Air-braked transit coaches; air-braked intercity coaches. 

• Off-Highway Heavy-Duty Vehicles 

(Some move from site-ta-site on the highways.) Air-braked mixer 
trucks; air-braked crane carriers; ore haulers, lift trucks; earth­
moving vehicles; agricultural vehicles; etc ••• 

On-Highway Heavy-Duty 
Trail ers 
(145,000 Units) 

MARKET SEGMENTS 

22% 

Coaches (7,000 Un; ts )----'£..,;;::::J:::;;::::;::::::;:::~-L 

On-Highway 
r~a rket - 567b 

m foe- Off-Hi gh'llay 
~ Market - 44% 

* Based on an average production year in each category. 

On-Highway Heavy­
Duty Trucks 
(209,000 Units) 

Off-Highway Heavy­
Duty Vehicles 
(291,000 Units) 

** Some of these large vehicles incorporate drum or disc hydraulic 
foundation brakes. 

Rockwell International, pp. 1-6 
~~-------------------------.. -----



74. BFGoodrich uses several types of brake lining other than 
asbestos containing linings in our brake systems including 
resin bonded metallic and sintered linings. Due to the 
performance and wear characteristics of the various linings 
used in our brake systems and our customer requirements we 
currently supply about 80\ of our systems with asbestos 
containing linings. 15\ with resin bonded metallic linings and 
5\ with sintered metallic linings. 

Our Division has an ongoing program to evaluate new types of 
asbestos free lining materialS. To date we have not been able 
to find suitable asbestos free sUbstitutes for the asbestos 
containing linings used today in the majority of our braking 
systems. 

The major stumbling block in finding acceptable asbestos free 
linings for use in our braking systems has been inferior 
performance and wear characteristics versus asbestos containing 
linings. The asbestos free linings evaluated to date fade more 
than asbestos containing linings. Both characteristics are 
undesirable. 

A second hurdle is in finding asbestos free lining materials to 
evaluate. The off-highway segment of the automotive market is 
a very small segment of the total market and there is little 
research aimed at producing an asbestos free alternate lining 
for this market. 

BF Goodrich Company, pp. 1-2 



75. In determining whether a product is a suitable substi-

tute for asbestos in brake applications, the factors to be taken 

into account include the constant coefficient of friction, the 

rate of wear, the therm~l stability, the strength, the absence of 

scoring to the drum or rotor, the noise generated by and the cost 

of the products being compared. 

From our research, asbestos has certain unique qualities 

which have, ?s of 1985, not yet been duplicated for most brake 

applications in terms of friction performance, thermal stability, 

wear resistance, strength and cost. See, e.g., Loken, Halvary 

"Asbestos Free Brakes and Dry Clutches Reinforced with Kevlar 

Aramid Fiber", Paper 800667, SAE (1980). 

We unde~stand that the asbestos fiber in friction mate­

rials for brake application is chrysotile. That fiber has special 

characteristics including its ability to stiffen and strengthen 

the resin matrix which makes up the brake lining and can maintain 

these properties even under high temperatures. Pye, A.M., "A 

Review of Asbestos Substitute Materials in Industrial Applica­

tions", Journal of Haz. Matls., 3 125-147 (1979). 

High wear on brake linings may cause what is terme~ 

glazing which can cause a reduction in the coefficient of fric­

tion. This reduction is avoided by allowing for a slow alteration 

in the brake lining materials. The chemical change brought about 

by hQ~t to chrysotil~ fib~rs restores the friction surface so as 

to reduce or eliminate the glazing effect. Nicholson, W., 

"Investigation of Health Haz~rds in Brake Lining 'Repair and 



Maintenance Workers Occupationally Exposed to Asbestos: Task I -

Brake Materials, Products and Usage". Draft report submitted to 

OSHA by Environmental Sciences Laboratory, Mt. Sinai School of 

Medicine, New York (January, 1979). 

The possible substitutes for asbestos in brake applica­

tions, semi-metallics and organic fibers, are substantially more 

expensive than asbestos. Further, semi-metallics cause greater 

rotor or drum wear and are quite noisy. Aramid fibers tend to 

clump thereby requiring certain mixing procedures. (Loken, SAE 

(1980). The petition of the Natural Resources Defense Council 

("NRDC") misstates the facts when at page fifteen of the Petition 

it asserts that "aramid-reinforced brakes have the same basic 

formulation as asbestos brakes" and, therefore, "production 

techniques already developed for asbestos brake manufacture can 

easily be retained." It is important, to note that NRDC's support 

for the quoted phrases is Loken. However, Loken offers no sup­

port for the NRDC assertion. 

Other possible substitutes include glass (which can 

melt at high temperatures reached in normal brake applications 

and be converted through the heat to a form of lubricant); ver­

miculite (which is platy rather than fibrous and, therefore, does 

not have the capacity to strengthen the resin mix which asbestos 

does); and silicon nitride and carbon/carbon composites (which 

have limited specialized applications, such as the Concorde SST 

or racing cars, and are very expensive). 



The foregoing research does not suggest the absence of 

progress in attempting to find substitutes for asbestos in brake 

applications. For example, semi-metallics have been substituted 

for asbestos in disc br~kes (front brakes) in downsized cars. 

However, they are not suitable for rear drum brakes on most 

American cars and trucks because they cannot be processed into 

the required arcuate shape. In any event, more testing must be 

done on semi-metallics before they could be regarded as safe sub­

stitutes for asbestos in brake applications. 

With respect to the substitutability of other products 

for asbestos in brake applications, we enclose a portion of·a 

report prepared by John W. Kourik, Chief Engineer, Brake Products 

and presented to the 1980 Society of Engineers Congress in 

Detroit, Michigan. Mr. Kourik concludes that while efforts are 

being made to find replacements for asbestos in brake applica­

tions, those efforts have not yet been achieved. 

In determining whether to cause the discontinuance of 

asbestos in brake applications, the EPA must take into accou~t 

not only the uncertainty associated with the health risks claimed 

to be attributable to exposure to asbestos but also the fact that 

there is yet no reliable substitute for asbestos as a component 

for brake lining in most brake applications. To accept substi­

tutes without thoughtful and reliable testing programs invites a 

significant safety hazard for drivers and passengers of vehicles 

and bystanders as well. Moreover, it is neither prudent nor cost­

effective for F.PA to require a complete substitute for asbestos 



on all brake applications. Brake systems are very sophisticated 
and contain many components, each of which must have character­
istics perfectly compatible with the characteristics of the other 
components. One cannot reliably remove one component of a brake 
system, (such as friction material containing asbestos> and re­
place it with another without considering the effect such sub­
stitute will have on the brake system's performance, coefficient 
of friction, durabi~ity, maintenance requirements and noise pro­
duction. 

Wagner Division, Att. 1, pp. 1-6 



76. VVAGNER 
CONSIDERATION ON REGULATING THE 
CO~OSITION OF BRAKE LINING 

John W. Kourik 
Chief Engineer, Brake Products 

Wagner Electric Corporation 

1980 SAE Congress 

Detroit, Michigan 
February 25, 1980 

STATE-OF-THE-ART OF NON-ASBESTOS LINING 

The most recent press (industry) releases and magazine articles imply that 
there is an almost immediate capability to eliminate asbestos from brake lining. 
Such claims are not representative of the true state-of-the-art from non-asbestos 

linings. We base this belief on the small number of test materials that we r~ve 

had from lining manufactur~rs. We'll help you look at the overall scope of the 

market and the need to evaluate the success or failure of the tests of these 

materials before concurring in the validity of the development claims. We also 

must determine their true availability based on committed tooling by the manu-
facturer and use these findings to see if we can procure the material needed to 
service a very extensive market. 

Let's look at the number of applications that need to be covered by 

friction materials in the braking area only. CD Friction requirements are 

different for a variety of vehicles because of the different types of appli-

cations, the speeds at which they operate, the frequency of brake applications, 

the type or service and the durability needed to have long intervals between 

relining and servicing. 

Wagner is extensively involved in supplying original equipment brake 

assemblies, aftermarket linings ftnd replacement shoe and-lining assemblies. 



Our aftermarket program is one example of the complexity of a changeover. 

We require 216 dimensionally unique segments for drum brakes and 134 

unique disc pads for our passenger car replacement program even though this 

program already incorporates a high degree of standardization and simplifi-

cation. 

We have surveyed our current varieties of lining compounds and the 

sources for these materials. In these several ca·tegories we have a total of 

50 materials that we purchase from 10 different sources. 

ORIG. EQUIPMENT + NUMBER OF LINING 
AFTERMARKET 
APPLICATIONS COMPOUNDS SOURCES 

PASSENGER CAR 20 5 

TRUCK SEGMENTS 18 5 

TRUCK BLOCKS 16 6 

CUMULATIVE 50 10 

Let's look at the characteristics that are needed for O~~ and replace-

ment materials. Most of these are self-explanatory. 

DESIRABLE CHARACTERISTICS 
OF A SUITABLE LINING MATERIAL 

STRUCTURALLY SOU~~ NO MORNING SICKNESS * 
LON~ DRUM/ROTOR LIFE ACCEPTABLE WATER RECOVERY 

LONG WEARING 

CONSISTE17 FRICTION - HOT & COLD 

ACCEPTABLE NOISE LEVEL 

PHYSICAL FLEXIBILITY FOR ATTAC~E~T 
TO SHOES USING STA1~ARDIZING SEGME~TS 

LIGHT WEIGHT 

* Erratic braking or "grabby" lock up on first stops. 



Now consider the variety of brake designs used on old and new vehicles. 

PASSENGER cAR & TRUCK 
HYDRAULIC BRAKE TYPES 

NON-SERVO 

SERVO 

DISC 

TRUCK, TRACTOR & TRAILER 
AIR BRAKE TYPES 

CAM 

DISC 

WEDGE 

INDUSTRIAL BRAKES 
(E}.."TER~AL) 

AIR 

HYDRAULIC 

SPRI~G/SOLENOID 

There is considerable technical literature available on the subject of 

brake goemetry and effect of friction materials on design, performance and 

speed sensitivity. We have submitted several of these and their bibliographies 

to the EPA/CPSC dockets for reference purposes. 

Considering all of the above brake types it appears likely that only the 

passenger car and light truck disc brakes will have a suitable non-asbestos 

friction material available in the reasonably near future. 

There will be a long transition as development efforts continue to be 

directed towards the availability of 

(1) a substitute m~terial that will allow vehicles to remain at or exceed 

today's safety level, 

(2) a suitable substitute for current asbestos based materials at a 

reasonable cost, 

(3) a long wearing lining material that also causes minimal drum wear or 

little rotor wear. 



At this time we have an insufficient number of samples to predict a 

realistic target date for conversion to non-asbestos strip, segment or block 

material. We expect this to be at least several years away_ We look with 

askance at the press releases extolling the imminent availability of non-

asbestos lining materials without citing the limited number of applications 

covered. 

Wagner Division, Att. 2, pp. 1-5 . 



77. The grand total of lives saved if EPA grants the petition now is 
19.2, 19 in the occupational field and 0.2 in the general public. 

How sure must EPA be that there is a satisfactory sUbstitute for 

asbestos brake materials to make a decision on less than 20 lives per 

year? 

There are about 108 motor vehicles on the road, traveling about 

104 miles per year eaca. My experience has been that a cag needs new 
brakes at about 4 x 10 miles. This calculates to 25 x 10 brake jobs 
per year. Let us assume that it takes ten catastrophic brake failures to 

cause a fatality. I expect that the acSual number is somewhat less. 
Thus, 200 added failures out of 25 x 10 brake jobs will exactly balance 

the Jlsavings ll postulated from the proposed ban. That requires a 

confidence of 99.9992% that any proposed substitute is at least equal to 

asbestos as a brake material. Does the Agency have that confidence, or 

data to suggest that such a conclusion is secure? 

There certainly is no assurance that any new forced substitution of 

materials would be better than 99.999% successful, day after day, year after 

year. 

John T. Barr, pp. 2-3, 4 



78. Finally, testimony submitted to the EPA primarily in 1984 is sharply 
critical of semi-metallic friction compounds J in general. These compounds 
represent the "first generation" of asbestos-free friction materials that 
has experienc:ed wide distribution. While analysis of individual semi­
metallic formulations and commeric:al product. i. valuable, the EPA should 
not rely entirely on evaluations made on earlter models. Rather, it should 
contact firms whale entire busine. s J or the majority of their busines s. 
depends upon manufacturing semi-metallic friction products. Such companies 
market and sell products to customers worldwide with primary emphasis on 
Canada. Europe. and the United States. These firms' technical perspectives 
on the advantages. disadvantage.. and state of the art in semi-metallic 
brakes may differ from the previous EPA testimony. 

Enqelhard Corporation, p. 6 



79. We believe that it is useful for your agency to encourage the development of 

nonasbestos brakes, but not at the expense of brake performanc~. In only 

one of the vehicle brake categories, light and medium disc brake pads, did 

you feel that a satisfactory performance record was evident for nonasbestos 

brakes. The other vehicle brake categories did not have sufficient experience 

with the performance record or found that the products performed erratically. 

Motor vehicles are the leading cause of death from injury. They are the 

leading causes of loss of life from age 1 to 44 and the leading cause of loss 

of preretirement years of life in the United States. Even a small amount of 

erratic brake performance could easily outweigh the potential morbidity and 

mortality saved by reducing ambient air asbestos by 0.23 to 1.3 percent. Much 

of this decrea&e could be gained by adequate work practices during mechanical 

servicing of brakes. 

A reduction in ambient air asbestos levels should be encouraged, but the 

elimination of'asbestos in brake pads as a means of accomplishing this goal 

should be strongly weighed against the safety performance of alternatives. 

Center for Environmental Health, p. 1 



F. Special Considerations for Existing Vehicles 



80. The matter of replacement brake linings for older model 

vehicles still in service warrants additional discussion. The 

general control approach to asbestos in brake linings is to 

develop substitutes. This approach is acceptable for new vehicle 

designs because brake systems can be engineered around the 

characteristics of the substitute. substituting asbestos-free 

brake linings without redesigning the brake system may result in 

reduced lining durability, adverse effects on other brake system 

components and even increased stopping distance. Thus, using 

asbestos substitutes in brake linings without carefully evaluating 

the consequences could result in trading reduced health risks tor 

increased traffic safety problems. Accordingly, the 

continued use of asbestos-containing replacement brake linings 

with proper control measures may be a neccessary alternative for 

the period of time vehicles with asbestos dependent brake systems 

are a significant segment of the vehicle population. 

Motor Vehicle Manufacturers Association, Att. 2, pp. 13-14 
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81. As owners of antiques, collectors, and specia~ 
interest automobiles dating back to the 1920's, we strongly object 
to the use of semimetallic or aramid fiber brakes especially in our 
older automobiles, which are not equipped. with power brakes. 'Ehese 
non-asbestos brakes do not provide adequate stopping distance when 
they are cold, and this is much more pronounced in cars equippe~ 
with front disc brakes. Furthermore, semimetallic and aramid fiber 
brakes cost two to three times more than asbestos brakes, which 
would put a harcship on some of our members who own several ol~er 
automobiles. 

Classic Cars o~ Ponca City, p. 1 

82. POTENTIAL IMPACT ON SERVICE PARTS 

Tbe possi bi li ty of a total ban on asbestos -containing componet:ts 
raises another concern, that of the impact of such a ban on the 
availability of after-market service parts. if worn-ou~ 
asbestos~containing components must in the future be replaced wjch 
non-asbestos-containing components. 

Aftermarket demand for service parts steadily decreases as the age 
of a vehicle increases beyond the peak service years. IH fears 
that parts suppliers will not be willing to spend the resources 
necessary to develop and produce asbestos-free substitutes for 
shrinking markets for "out-of-production" brakes. There simply 
may be no economic justification for such an investment. 

International Harvester, p. 5 



83. Asbestos-free replacement products are available on the market, some of which 

are of satisfactory quality, but these always have a lower friction coefficient; 

use of these products is therefore only possible on brakes which provide for 

this installation from the outset. 

It is not always possible to accomodate brakes capable of being fitted with 

asbestos-free linings on small vehicles. On in-use vehicles~ asbestos linings 

must never be replaced by asbestos-free linings: this could substantially 

modify braking performance (either immediately, or following partial wear) 

and could therefore entail considerable risks to safety. 

Renault USA, Inc., p. 2 



84. Vehicles in use 

There ~re more than five-hundred brake and brake lining 
size~ designed for vehicles still in use that must be 

serviced. It would be a monumental task with substantial 
economic involvement for service part suppliers to 
develop non-asbestos replacements for those applica­
tions. 

Motor Vehicle Manufacturc=s Association, At~. 3, p. B 

ss. One particular problem that concerns us and that we feel must be 
highlighted is 'the continued availability of asbestos-containing 
parts for vehicles currently in production, or no longer in pro­
duction, which employ such parts. Ford Motor Company, through its 
Parts and Service Division, is a major marketer of aftermarket 
disc and drum brakes and related brake system parts. 

Currently, the Company's aftermarket parts distribution system has 
on hand some 51,000 asbestos brake parts in stock at eight depots 
in the U.S. and Canada. These parts involve 192 different brake 
system designs. We supply these parts (mostly pads, shoes, discs, 

and drums) for cars and trucks produced by the Company between 
1957-1985 -- a period of 28 years. It is imperative that parts 
for these vehicles continue to be available to our dealers and 
customers for the remainder of the product's useful life, and that 
any regulatory program envisioned by EPA not interfere with that 
need. 

Car and truck brakes are sophisticated systems made up of parts 
which are carefully matched to function compatibly with each 
other, so as to provide appropriate braking characteristics for 
their vehicles under a wide range of operating conditions. A 
brake system is not simply a collection of disparate parts -­
pads, shoes, discs, drums, etc. The pads and shoes of car and 
truck braking systems that use asbestos friction materials have 
very different properties from the pads and shoes of those that do 
not contain asbestos. One cannot simply use a non-asbestos 
substitute brake shoe in conjunction with a drum that was designed 
for an asbestos-containing friction material.. Likewise, a disc 
brake that was designed for a semi-metallic friction material will 
not perform satisfactorily if an asbestos-containing pad is 
substituted. A whole host of performance, noise, durability. and 
other problems may occur if a friction material is introduced into 
a system which was not designed to employ it. 

Ford Motor Company, p. 2 



V. CRITICISMS OF NRDC PETITION AND EPA RESPONSE 
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A. NRDC Petition 



86. 
COMMENTS ON TBE 

NRDC PBTI'rION ro TBE 
ENVlRONMEBTAL PROTECTION AGENCY 

TO BAN TBB USE or " 
ASBESTOS IN AUTOMOBILE BRAKES 

PETITION SECTION: I. INTRODUCTION 

The introduction of the NRDC petition emphasizes that the 

link between asbestos exposure and cancer has been conclusively 

demonstrated by epidemiologists since the early 1950's. While 

this may be true for certain occupational exposures of sufficient 

length and quantity, no association has been demonstrated between 

exposure to brake dust and cancer. 

The introduction expresses an underlying assumption that "no 

'safe threshold' levels of exposure to asbestos can be established." 

This is an assumption which is the subject of intense debate in 

the occupational health community and is directly contrary to the 

assumption made by NIOSH in establishing threshold limit values. 

The second expressed assumption of the introduction is that 

"feasible substitutes are available" for use in brake linings. 

However, as discussed in other portions of our submission, this is 

not completely true. 

PETITION SECTION: IV. TBE CON'l'INUED USE or ASBESroS 
IN VBIIICLB BRAD LDfDIGS POSES 
AN UNREASONABLE RISK TO HEALTH 

The petition asserts that "asbestos is one of the largest 

sin~le causes of environmental human cancer in the United States." 

No reference is cited to support this claim. There" is no 

reference because asbestos has not been associated with human 
eaneer outsid@ of specific o~~~po~ional seeein~s_ Th~ lQading 

environmental causes of cancer are smoking, diet and other 

lifestyle factors,(1) not asbestos. 
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The 1978 Health, Education and ~elfare paper cited annou~cing 

that 17 percent of cancer deaths over the next several ~ec3des is 

an unpublished, scientifically inconsistent and frequently 

inaccurate document. Tne report remains non-peer reviewed and 

unaccepted in the scientific community. (3) 

. 
A. Increased Risk of Disease 

This section stresses the mortality statistics asso­

ciated with asbestos-related disease. The studies from 

wh~ch the statistics are taken relate to insulation 
workers and are not relevant in the context of friction 

materials. It is'the amount and length of exposure that 

is significant, not the exposure per se.(6) 

The assertion is made that "animal inhalation studies 

demonstrate no significant difference in the effects of 

various types of asbestos." NRDC cites a 1974 study by 

Wagner(2) as authority for that statement. The petition 

neglects to point out that numerous subsequent animal 
experiments, including the work of Gross,r 4 ,S) 
demonstrate precisely the opposite. These latter 
studies would tend to indicate that chrysotile (the only 

type of' asbestos used in brakes) is significantly less 

pathogenic than other types of asbestos fibers. 

~. Brief and Long-Term Exposure to Asbestos 

This section Stresses that both brief and long-term 
exposures can result in asbestos-related disease. 
Again, none of the sources cited has anything to do with 

friction products. There is no evidence in the medical 

literature demonstrating any significant risk from 
either brief or long-term exposure to friction products. 
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c. Health Risks From Asbestos Brake Products 

This section begins by asserting that brakes create 
"substantial '!xposures" to asbestos which constitut~ "a 
serious health threat" not only to brake workers, but to 
the general public. .~o scientific -basis is referenced 
for this broad statement. 

The petition asserts that "numerous studies" have shown 
that "a fraction" of asbestos fibers survive the braking 
pr~cess. The reader of this sentence might draw the 
conclusion that this "fraction" is a significant one. 
The petition neglects to indicate that the three 
principal studies on the subject indicated precisely the 
opposite. Anderson(7) found less than .02 percent of 
the fibers survived the friction process: Lynch(8) found 
less than 1 percent; and Jacko(9) found less than .3 
percent. More than 99 percent of the fibers are trans­
formed, in the friction process, into a nonasbestos, 
nonfibrous dust. 

~his section stresses the danger of asbestos fibers in 
ambient air, particularly in urban areas where asbestos 
levels are increasing. A private letter from Dr. Wm. 
Nicholson of Mt. Sinai, New York City, is cited as 
authority for the proposition that this increased 
asbestos content in ambient air is from automobile 
brakes. This conclusion is not based upon any published 
evidence. In fact, there are several references(20, 21) 
which indicate that less than 1 percent of asbestos 
fibers in city core districts originated from disc brake 
wear. 

The petition discusses the Jacko (Bendix) study(9) and 
cites it for the proposition that American vehicles 
release approximately 158,000 pounds per year of 
asbestos !into the atmosphere. This misrepresents 
Jacko's findings. 158,000 pounds represents the total 
estimated asbestos emissions potentially produced from 
brake linings by the friction process. Only 3.2 
~e~eAne. or 5.060 pounds, of that was found by Jacko to 
be airborne asbestos fibers. 85.6 percent of the 
asbestos emissions do not remain suspended and dropout 
from the atmosphere. 
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This section goes on to discuss Rohl's(10) 1976 study on 
the asbestos content of brake dust. It notes that Ronl 
found that more than 80 percent of the survivin; fibers 
were 0.4 micron in length, but fails to mention that 
su'ch short fibers are considered by many respected 
medical authorities not to be pathogenic at all.(11, 12) 

This section of the petition concludes with the sentence 
that, "the problem of exposure to cangerous levels of 
asbestos during brake servicing is substantial" and that 
"(T)he small asbestos fibers from brake wear can easily 
penetrate throughout the respiratory system and also 
migtate to other organs in the body." 

The conclusion is not supported by studies which 
indicate that the smaller fibers present during brake 
servicing are less likely to be deposited in the lung 
and more likely to be removed by macrophages.(10, 1', 
1 2 ) 

D. Automobile Maintenance Workers Are 
At Particular Risk Frca Bzposare To 
Asbestos Brake Products 

This section argues that because of the ~irborne 
mobility of these small asbestos fibers from brake 
linings, a diverse group of people are at risk. The 
petition includes garage mechani~s, bystanders, tool 
booth operators, families of mechanics and persons 
living in urban environments as the population at risk. 

The only two citations upon which this argument is based 
are two case reports which purport to document a 
mesothelioma in a pet whose owner ~as a mechanic(1S) and 
a brake mechanic'S child who had mesothelioma. (16) The 
latter case is not a published case report, but the 
footnote indicates that this was communicated in a 
letter from Barry Castleman to a person or persons 
unknown. ! One case report (of a pet) and a letter from 
Barry Castleman are scant support for the sweeping 
statements made in this section. 



RTP/lb 
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This section concludes by alleging that recent 
literature "also documents tt\eso~helioma among automo!:>ile 
repair workers." The first literature cited is 
Greenbp.rg's 1974 report('7} w~ich found one mesothelioma 
death in a "motor mechanic." Greenberg gives no 
occupational history for the oechanic. 

The other case report cited is that by Langer in 
1982(18). Support for the proposition that there are 
two additional mesotheliomas in brake mechanics is allegedly 
found in Castleman's recent book(19) on asbestos ~nd a 
"personal communication" by Susan Daum to Castleman. 
Yet, important data on these ·cases" are missing, such 
that verification is not possible from these sources 
alone. 

Thus, there are only two cases of mesothel ioma in a'll of 
the reported medical literature which allegedly 
implicate brake dust. One of t~ose (Greenberg) is 
questionable. 

Motor Vehicle Manufacturers Association, Att. 1, pp. 1-5 



97. [- rNTRODU.£llQ~. 

The stated reasons for the submission of the petition do not appear to bp.. 

based upon irrefutable e'ndence. Whether or not the occupational asbestos 

standards and/or the national emissions standards arE" in~mfiidej::!. t·) 

protect against unreasonable risk posed by as;;';.:stos in :)r;,:,"~s is :'i,.:;h1.} 

debatable. Further, the availability of econoudcally and technol0t!iciJlly 

feasible substitutes for asbestos is an issue in which th~ frict:i on 

materials manufacturers arE: de~ply involved. TIle 'identification of such 

substitutes is a major ongoing program with the manufacturers, and is not 

a completed program at this point in time. 

11 - J~KISDICTION 

The FMSI concerns rclcl.te to in-plant re~u1:.;.tion~ '!e!'~us control of general 

public exposure to ashestos dust. f-lbi le ("'~ agertl-:Y has prc.jlofied :0 tighten 

work.er exposure tt' <lsces t..;.):;, ~~iOther is being per:f tiaDed to elim.:f.nate 

asbestos in friction materials. T~e disparity ~etween thesp two situations 

could well create ilI.p lementatior aud ~conomic lH"o[,!ems foT.' r!'i,~tion 

materials manufacturers. If ashestos is ~o he ~e~ulclt:E!J ·.:;ut: of friction 

materials the manufacturers should net bp s .... dd~t~d, in th.: meantime, with 

compliance to ne~v tighter regulations of asb~St0S in the workplace. T~:~ 

induStry must kn(l\" which direction rf:;)2t~latory act:i.vity wi Ll take. 

III - DESCRIPTJI)~ OF PETEIONER 

No comment. 

" 0 



IV - CONT:NUED USE OF ASBESTOS ••• POSES M~' U:'lR,£p_'JONABLE iU~)K TO HEALTH 

The FMSI does not necessarily agree with the credibi lity of thl: ":00-

clusions drawn from the evidence presented cm friction materials in thi:; 

section. Therefore, the FMSI reserves the right to comment in .,ietail on 

this section at some j:uture date. 

v - SUBSTITlITES _. 
Sufficient data is not av~i l.able ;it this time on the substitute materials 

to statp. that they do net ;'(loe a hazard in the work-place environment or 

to the- general puhlic. We ~i~h to cite a recent st1Jdy by the (Cnnadian) 

Royal Commission on M3tter~ of Health and Safety Arising from Use of 

i~be5tos in Ontario, and an earlier paper on Non-asbestos Related Malig-

nant Mesothelioma. 

Th es e cOIllJ!ien t!': r \: ~ J • .')V; : 

•.• If the rr"ducti·m .-.~ s~ib"tirute fibres in the future should 
inc.:.reas ... lh.: eX;JCS11n' of wory,;:rs t.) l011g, thin, durable fibres 
of dirr.e["\.3i'.)nf: si..mll:1r. :.0 V·V~': ,,-le have fot.ud hazardous for 
asbesl..()S, \oIt! ,:annot he Stlre that serious health consequences 
would nvt result. T[i '.he fa.(.t.: ,A the eX~!:iting evidence, lye 
believe it w •. mld bl' "1 ~~.y :':0 ctl.l.ow the e~posure of workers to 
respirab le fibres l(lnger f.;.~a." 5 r.':i crons, with small di.'imeters, 
(,f any materi.al, if these fibre::! .are lik.;: ly to be very dUI"able 
in the It.r.\?.::i. 1 

1. t has bee~j henerally :.!ccepted now that the fibre which 1s 
carcinogenic is 1-1 d0r.:;ble lung and thin fibre. the diameter 
of less tbl'ln 1. 5 ml·_:r'jl~ and J.e:1~th of tnCT~ tha::1 8 micron 
appearing critical. .\ numbe:r of hbrous mat2rials other than 
asbestos can appear in lhis size and sh:Jpe a~d indeed have -thus 
been estab! ished as ,:. JSe of l:iesothel:f.oma in animals, such as: 
glass fibre-.;, al,_,tinl.:,- t):::L!e, Lr~moi.ite1) z;tLaptJlgita, dat-l::io:1ite, 
·;i lic.on cHr,:·ide dr,(j .- :'.lssium tit 3'!.lRte.-



The advantages or semi-!:leL.sll.ic brake; lini·,,/'.:s cil:::d l.1l 5ecLi"I1 'r-A .3rt> 

nt1f. necessarily StlllPoTtC!d by te-s t resu t ts generated by friction materials 

:.iat1ui;l.::.tl!r:~rs. \~;lile ce-:.-tain of these claimed adwU1tag<!s may be true 

where the app l.icar ion ~('!r:(";rat:.es hi~~h ~.: !:'alillg tf:~~rat.ures, they are l1'J1. 

necessarily truE" for thE olverage con::;umer. 

Total endorsement of Section \,-B of the petition is not a!;,propria~e, 

sj.nce Erictilm materials manufacturers produce disc ,ads and drum sesment~ 

for passenger C~TS and 11~ht to medium trucks, as well as brake blocks 

[·:JT hea~; t:',)cks. The cl.::., r.~ llladc in SecU cm. V-:b r~late tQ brake blocks 

and cannot be e.;-,l··'!"'~cd f\~r .,11 \)rOdaCl !ine~. Fut'tli~r, actual experience 

rriction Materials Standards Institute, Inc., Att. 1, pp. 1-4 

t1 1 n 



88. The petition of the Natural Resources Defense Council 

(WNRDC W
) misstates the facts when at page fifteen of the Petition 

it asserts that waramid-reinforced brakes have the same basic 

formulation as asbestos brakes· and, therefore, ·production 

techniques already developed for'asbestos brake manufacture can 

easily be retained.· It is important to note that NRDC's support 

for the quoted phrases is Loken. However, Loken offers no sup­

port for the NRDC assertion. 

We· would also like to point out that the statements by 

NRDC regarding the risks associated with asbestos fail to take 

into account the distinction between insulation asbestos, which 

is not involved in brake application, and chrysotile fibers which 

are. 

Wagner Division, Att. 1, pp. 3, 5 



B. EPA Response 



89. Second, AIA/NA wishes to comment on a major omission in the December 

19 response, namely, the complete absence of any mention of the 

potential health effects of substitutes for asbestos in brakes. Any 

rational system of regulation in which the use of a material or sub­

stance may be prohibited for reasons related to an unreasonable risk 

of injury to health or the environment must include an evaluation 0= 
the risks resulting from substitute materials. If this were not the 

case, "it would not be possible to say that any benefit had accrued 

to society as a result of a regulatory action. 
" 

. 
Section 6(c) (C) of the Toxic Substance Control Act (TSCA) specifi­

cally cites that substitutes for a pubstance must be given consid­

eration in the context of section 6 rulemaking: 

(C) the benefits of such substance or mixture for 
various uses and the availability of sub­
stitutes for such uses. 

While it may be argued that a consideration of the "availability of 

SUbstitutes" does not necessitate a consideration of the health 

effects of the substitutes, the immediately following section, which 

lists a~ditional factors to be considered, would require an evalua­

tion of substitutes' health effects: 

(D) the reasonably ascertainable economic consequences 

of the rule, after consideration of the effect on 

the national economy, small business, technological 

innovation~ the environment, and public health. 
(emphasis added) 

Section (D) is explicit in stating that the environment and public 

health effects of a rule must be given consideration. If a sub­

stance is to be banned in favor of substitute materials, Section 6 

(c) (D) requires that the environmental and public health effects of 

suc~ an action be considered, and such consideration would have to 

take into account the environmental and public health effects of 

the substitute materials. Any other course of action would be ir­

rational and not permissible under TSCA. 

The entire Toxic Substance Control Act is framed within the context 

of reasonable regulatory action. It does not permit the regulation 

of any risk, but only unreasonable risk. The intent of Congress in 

passing the Act is sp~cific on this issue. Section 3{c) of TSCA, 

entitled "I~tent of Congress," states: 

It is the intent of Congress that the Administrator 

shall carry out this Act in a reasonable and prudent 

manner, and that the Administrator shall consider the 

environmental, economic, and social impact of any 
action the Administrator takes or proposes to t~ke 
under this Act. 

Asbestos Information Association, p. 2 



90. The Notice points out that there are 2,750 employees potentially 

exposed during brake manufacture, and 550,000 during servicing and repair. 

This last figure is greatly exaggerated for almost no one repairs or 
services brake linings any more. They are simply replaced, and the old 
ones are discarded, with minimal exposure, but letls play the game by your 

rules and go with that number. 

John T. Barr, p. 1 
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Asbestos Information Association/North America 

Friction Materials Standards Institute, Inc. 
Japan Automobile Manufacturers Association 
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VEHICLE MANUFACTURERS 

Chrysler corporation 
Ford Motor company 
International Harvester 
Renault USA, Inc. 

BRAKE MANUFACTURERS 

BF Goodrich Company 
Motor Wheel corporation 
RockWell International 
Wagner Division 

SUBSTITUTES MANUFACTURERS 

Ashland Petroleum Company 
Du Pont Canada, Inc. 
Engelhard Corporation 
Monsanto Company 

MISCELLANEOUS 

John T. Barr 
Cent er for Environmental Health 
Classic Cars of Ponca City 
Milford/Stratford Citizens Against Pollution 
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Letter to EPA dated March 7, 1985 

Ashland Petroleum company 
Letter to EPA dated March 14, 1985 
Attachment l-"News From Ashland Petroleum Company," Press release, 
February 8, 1985 
"carboflex," Product catalogue 

Barr, John T. 
Letter to EPA dated January 15, 1985 

BF Goodrich Company 
Letter to EPA dated March 5, 1985 

Center for Environmental Health, Department of Health and Human Services 
Letter to EPA dated February 6, 1985 

Chrysler corporation 
Letter to EPA dated March 13, 1985 

Classic Cars of Ponca City 
Letter to EPA dated March 7, 1985 

Du Pont Canada, Inc. 
Letter to EPA dated January 23, 1985 
Attachment 1 - "Breakthrough in Brake Performance," Du Pont Magazine 
Attachment 2 - "Kevlar Demand High, Canadian Metallic Sales Up," 
Du Pont News, August 1984 
Attachment 3 - "Non-Asbestos Disc Brake Pad Wears Like 
Semi-Metallic, Not Detrimental to Rotor Surfaces," Du Pont News 
Attachment 4 - "Kevlar Relieves Tension Headache for Belleville 
Rope-Maker," Du Pont News, June 1984 

Bnge1hard corporation 
Letter to EPA dated March 13, 1985 

Ford Motor Company 
Letter to EPA dated March 15, 1985 

Friction Materials Standards Institute, Inc. 
Letter to EPA dated March 13, 1985 
Attachment 1 - Letter to EPA dated November 13, 1984 

International Harvester 
Letter to EPA dated March IS, 1985 
Attachment 1 - Letter to Mr. Baton dated March 8, 1984 
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Japan Automobile Manufacturers Association 
Letter from Tanaka, Walders & Ritger dated March 22, 1985 

Attachment 1 - Comments of the Japan Automobile Manufacturers 

Association 

Milford/Stratford Citizens Against Pollution 
Letter to EPA dated March 12, 1985 

Monsanto Company 
Letter to EPA dated March 15, 1985 

Motor Vehicle Manufacturers Association 
Letter to EPA dated March 15, 1985 
Attachment 1 - "Comments on the NRDC Petition to the EPA to Ban the 

Use of Asbestos in Automobile Brakes" 
Attachment 2 - "Comments on Proposed Asbestos Standard of the 

occupational safety and Health Administration," May 24, 1984 

Attachment 3 - "Alternatives to the Uses of Asbestos in Motor 

Vehicles," revised March 1985 
Attachment 4 - Letter from the Friction Materials Standards 

Institute to U.S. Department of Labor, May 22, 1984 

Motor Wheel Corporation 
Letter to EPA dated March 14, 1985 

Renault USA, Inc. 
Letter to EPA dated February 21, 1985 

Rockwell International 
Letter to EPA dated March 18, 1985 
Attachment 1 - Letter to U.5. Department of Labor, May 25, 1984 

Wagner Division, Edison International, Inc. 
Letter from McDermott, Will & Emery to EPA dated April 4, 1985 

Attachment 1 - "Response of Wagner Division of Edison International, 

Inc. to the Petition of the NRDC re Asbestos Brakes" 

Attachment 2 - "Consi~eration on Regulating the Composition of Brake 

Lining," February 25, 1980 

B-2 



APPENDIX C- CROSS REFERENCES 

Conunenter 

Asbestos Information Association 

Ashland Petroleum Company 

Barr, John T. 

BF Goodrich Company 

Center for Environmental Health 

Chrysler Corporation 

Classic Cars of Ponca City 

Du Pont Canada, Inc. 

Engelhard corporation 

FO~d Motor Company 

Comment No. 

1 
22 
24 
89 

13 
50-53 

17 
21 
25 
77 
90 

9 
74 

18 
79 

5 
29 
36 
68 

19 
39 
81 

14 
54-63 

15 
41-45 

78 

6 
69 . 
85 

Friction Materials Standards Institute, Inc. 2 
23 
66 
87 

International Harvester 7 

C-1 

70-71 
82 

Page No. 

1-3 
II-3 

II-5,6 
V-13 

1-15 
IV-13,14 

1-18 
II-3 

tI-7,8 
1v-67 
v-14 

1-11 
IV-58 

1-18 
IV-69 

1-8 
III-7 

III-17 
IV-40,41 

1-19 
III-21 

IV-72 

1-15 
IV-16-23 

1-16 
IV-3-7 

IV-68 

1-8 
IV-42 
IV-74 

1-4,5 
II-3 

IV-35,36 
v-8-10 

1-9 
IV-43-52 

IV-72 
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CROSS REFERENCES (continued) 

Commenter Comment No. 

Japan Automobile Manufacturers Association 3 
38 
67 

Milford/Stratford Citizens Against Pollution 20 
40 

MOnsanto Company 16 
46-49 

MOtor Vehicle Manufacturers Association 4 

Motor Wheel Corporation 

27-28 
31-34 

37 
64-65 

80 
84 
86 

10 
72 

Renault USA, Inc. 8 
35 
83 

Rockwell International 11 
73 

wagner Division, Edison International, Inc. 12 

C-2 

26 
30 

75-76 
88 

Page No. 

1-5,6 
III-19,20 

IV-37-39 

1-20 
1II-22 

1-16 
IV-9-1l 

1-6 
1II-4,5 

III-7-15 
II1-17,18 

IV-26-34 
IV-71 
IV-74 
V-3-7 

1-11 
IV-53 

1-9 
III-17 
1V-73 

1-12 
1V-54-57 

1-l3 
III-3,4 

1II-7 
1V-59-66 

V-ll 
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