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RESEARCH ON GROUND PROPULSION SYSTEMS

TUESDAY, JUNE 11, 1974

House or REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,
SUBCOMMITTEE ON SPACE SCIENCE AND APPLICATIONS,
Washington, D.C.

The subcommittee met in room 2325, Rayburn House Office Build-
ing, Hon. James W. Symington [chairman of the subcommittee] pre-
siding.

Mr. SymingToN. The subcommittee will be in order.

This morning the Subcommittee on Space Science and Applica-
tions begins 4 days of hearings on H.R. 10392, a bill to authorize
the National Aeronautics and Space Administration to conduct re-
search on ground propulsion systems.

[H.R. 10392 follows:]

1)
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~z222 H, R. 10392

IN THE HOUSE OF REPRESENTATIVES

SgpTEMBER 19, 1973

Mr. Brown of California (for himself, Mr. McCormack, and Mr. SymiNaToN)
introduced the following bill; which was referred to the Committee on
Science and Astronautics

A BILL

To amend the National Aeronautics and Space Act of 1958
to authorize and direct the National Aeronautics and Space
Administration to conduct research and to develop ground
propulsion systems which would serve to reduce the current
level of energy consumption.

1 Be it enacted by the Senate and House of RepTesenta—
2 tives of the United States of America in Congress assembled,
3 SecTIoN 1. (a) Section 102 of the National Aeronantics

and Space Act of 1958 (42 U.S.C. 2451) is amended by -

redesignating subsection (d) as subsection (e), and py in-

subsection : N

4
5
6 serting immediately after subsection (c) the follozvi"ng new
7
8

“(d) The Congress declares that the general welfare of
I




2

1 the United States requires that the unique competence in
9 scientific and engineering systems of the National Aeronautics
3 and Space Administration to also be directed toward ground
4 propulsion systems research and development. Such develop-

5 ment shall be conducted so as to contribute to the following

6 objectives—

7 “(1) the development of energy conserving ground

8 propulsion systems;

9 “(2) the development of ground propulsion systems
10 with clean emission characteristics, economical per unit
11 cost, and low per mile energy consumption;

12 “(3) the improvement of efficiency, safety, per-
13 formance, and usefulness of ground propulsion systems;
14 and

15 “(4) the most effective utilization of the scientific
16 and engineering resources of the United States already
17 in existence, with close cooperation among all interested
18 agencies of the United States in order to avoid unneces-
19 sary duplication and waste of effort, facilities, and

20 equipment.”

21 (b) The subsection of section 102 of such Act redesig-
22 nated as subsection () by subsection (a) of this section is
93 amended by striking out “and (c) ” and insefting in lien
24 thereof “(c), and (d)”.

25 Sge. 2. Title IT of the National Aeronautics and Space




e ———— S — i

@ ® =3 O O e W b

e ed e
W N e O

& R 8 B

3
Act of 1958 is amended by adding at the end thereof the
following new section:
“GROUND PROPULSION SYSTEM GIVELOPMENT

“Smc. 207. (a) (1) In addition to its other functions
the Administration shall develop ground propulsion systems
which are energy conserving, have clean emission charac-
teristics, and are capable of being produced in large numbers
at a reasonable mass production per unit cost.

“(2) Such ground propulsion systems must meet or
better all air quality standards set by or under the National
Emission Standards Act, the Clean Air Act, and the Air
Quality Act of 1967, while substantially reducing per mile
energy consumption.

“(8) The Administration shall conduct research in
alternative energy sourceg for use in t.h‘e ground propulsion
systems developed under paragraph (1) and shall develop
such alternative energy sources for use in those systems.

“(b) In connection with the performance of its func-
tions under subsection (2), the Administration shall eval-
uate and make a continuing comparative assessment of all
ground propulsion systems presently in use, or in a concep-
tual or development stage.

“(c) There is authorized to be appropriated to carry
out this section not to exceed $30,000,000 in the aggregate
for the fiscal years 1974 through 1977.”
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Sec. 3. Section 103 of the National Aeronautics and
Space Act of 1958 (42 U.S.C. 2451) is amended by strik-
ing out “and” at the end of paragraph (1), by striking out
the period at the end of paragraph (2) and inserting in
lieu thereof “; and”, and by adding after paragraph (2) the

following new paragraph:
““(3) . the term ‘ground propulsion system’ means
the engine, transmission, or \(*lrive, and associated con-
trols, necessary to power automobiles, trucks, trains,

buses, and selected light marine vehicles.”
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The purpose of this bill is to encourage greater utilization of the
talent and facilities of NASA in addressing one of the more pressing
needs of our society, to wit, the development of more efficient, more
economical, and cleaner emission engines for surface transportation
systems.

Since the automobile is the principal mode of transportation in our
country, the witnesses we have invited to testify on this bill will em-
Fhaswe research and development of automobile engines, although the

anguage of the bill is broader and encompasses all forms of ground
propulsion.

This is the second set of hearings on H.R. 10392. Early in February
of this year, the subcommittee heard witnesses chiefly from those Gov-
ernment agencies which have responsibility for the type of R. & D.
work contemplated in this bill.

During the next four meetings of the subcommittee, we will take
testimony from representatives of the automobile industiy, independ-
ent developers, consultants and other interested parties.

Before introducing our first witness, I would ﬁke to call upon our
distinguished colleague from California, Congressman George E.
Brown, Jr., the author of the proposal we have under consideration
today for a few remarks.

I might say that more than 100 members of the House have joined
Mr. Brown as cosponsors of his bill, so it is clear that he has already
proved to be a persuasive spokesman for this goal.

Mr. Brown. Mr. Chairman, I very much appreciate your remarks.
I am also extremely grateful for your willingness to schedule an addi-
tional 4 days of hearings on this legislation. I think these hearings
will contribute to making a powerfully persuasive record in support
of action by this Congress to help us move further in the direction of
energy conservation and nonpolluting motive power for ground
transportation.

I have a brief statement which I will not read in full, but T would
ask unanimous consent that it be included in the record.

Mr. SymingToN. It is so ordered.

STATEMERT OF HON. GEORGE E. BROWN, JR.,, MEMBER OF CON-
GRESS FROM THE STATE OF CALIFORNIA

Mr. Brown. I would like to comment that I very much regret that
we were unable to have with us this morning our distinguished col-
league, the junior Senator from California, John Tunney, because
Senator Tunney has already, using a slightly different approach to
this problem, secured the passage in the Senate of a major piece of
legislation which would authorize essentially the same kind of program
we are considering in this legislation,

His bill which would provide for a major program of grants and
insured loans from the Department of Transportation to enterprises,
individuals, or corporations capable of doing research in this field,
would have achieved somewhat the same purpose as this legislation;
namely, the encouragement of a massive program of research and
development in the field of energy conserving and nonpolluting en-
gines for ground transportation.
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His legislation and mine differ in their details, primarily in the
designation of NASA, in the case of my legislation, to conduct this
research whereas in his bill, the designation of the Department of
Transportation to administer a grant and loan insurance program.
I think it is noteworthy that his legislation has already passed the
Senate and is before another committee of this House. I think this in-
dicates the feeling of urgency which many of us have, and which I
believe is widely shared in the Congress, that we do make some prog-
ress in solving the problems represented by the present system of au-
tomotive transportation in this country.

I would hope that as a result of these hearings we could establish
a groundwork on which the House of Representatives could determine
a policy for pursuing either the course represented by my own legisla-
tion, which has been, as you indicated, coauthored by over 100 Members,
or a policy which would lead us in the direction of legislation which
has already passed the Senate, which was authored by Senator Tunney.

I have no further remarks, Mr. Chairman. I will insert the rest of
my remarks in the record.

PREPARED STATEMENT oF CONGRESSMAN GEORGE E. BRowNw, JR

Mr. Chairman, thank you for continuing the hearings on H.R. 10392, I believe
the three days of hearings on research on ground propulsion systems held by this
Subcommittee last February, and the four days we begin today, will present a
clear and overwhelming case for new legislation in this field.

I am somewhat concerned that administrative questions will obscure the fact
that the existing ground transportation system in the United States is near
collapse. This system is based upon the private automobile, which itself is based
upon the energy-consuming and pollution-plagued internal combustion engine.
There is a considerable body of thought, which I share, that says the existing
structure of the automobile industry is so highly concentrated and anticompeti-
tive that it is capable of preventing changes in our ground transportation system
that are perceived as deterimental to the automobile industry. Even if this is
not the case, there is serious doubt that voluntary efforts by the automobile in-
dustry alone to convert to an alternative technology would succeed, even if such a
decision to convert was made.

The history of automobile emissions controls is illustrative of the problem
we face. The effects of emissions was known In the early 1950’s, but genuine
progress in controlling auto emissions did not occur until after passage of the
Clean Air Act Amendments of 1970. The progress under that law has now come
to a halt because the Congress amended the law this year to freeze the standards
for two years, beginning this Fall. The Congress, in an opinion that I did not
share, believed that a tradeoff had to be made between emissions controls and
fuel economy. Now that that decision has been made, it is appropriate to ask
what will be done with that time extension? What progress will the auto industry
make in achieving both emissions controls and fuel economy ?

The automobile industry, if it wished to avoid government intervention, should
have foreseen the need to develop clean and eficient automobiles for mass pro-
duction. Instead they had to be forced to clean up their machines and they may
have to be forced to develop efficient machines. If the achievement of both of
these goals at the same time i{s impossible with the existing internal combustion
engine, which is debatable, then we may have to shift to other forms of propulsion.

It is in the area of alternative technologies that the government and the in-
dustry have shown the least interest. The greatest progress in alternative tech-
nologies has probably been shown by private developers who have managed to
do their work with a variety of funding sources. The federal role, as has been
demonstrated at our earliest hearing, is fragmented, underfunded and un-
coordinated.

Any alternative technology should be considered in the total system in which
it will be used. Our entire transportation system needs to be analyzed and re-
structured. The automobile industry may also need to be restructured to guar-
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antee that the public’s interest is served. These questions should concern us, but
we do not need to wait for them to be resolved to undertake a program of :esearch
and development. The testimony on the record clearly establishes that high-
risk research and development will not be conducted by private industry. We also
know that the R. & D. phase is the most time-consuming aspect of any new
technology. This leadtime is being further lengthened by the failure of the
government to enter this fleld.

We all know that we will need more efficient automobiles that are non-polluting.
We may have to give up the practice of burning ofl in vehicles within the next
20 years. The impact of the automobile upon the American economy is too per-
vasive and too important to trust the future of our Nation to the decisions made
in Detroit. We should prepare for the future, while continuing to improve the
present situation as much as possible. Some of the questions I hope we answer in
the next four days are:

1. What barriers, technological, financial and institutional, exist in the way
of alternative technologies?

2. How can these barriers best be overcome?

3. What should the role of private industry be?

4. What should the role of government be?

5. What can be done to expedite the goals of achieving clean and efficient
ground propulsion systems in both the near and the long term?

Mr. Chairman, this concludes my opening statement.

Mr. SymineToN. Thank you very much, Mr. Brown, We do regret
that Senator Tunney cannot be with us this morning. But, of course,
we will have ample opportunity to analyze his legislation.

I would now like to welcome another esteemed colleague to the wit-
ness table, Congressman Charles Vanik of Ohio, who I believe has a
statement for the committee.

STATEMENT OF HON. CHARLES A. VANIK, MEMBER OF CONGRESS
FROM OHIO

Mr. Vanik. Mr. Chairman and members of the committee, I appre-
ciate this opportunity to be here. I am a cosponsor of Mr. Brown’s
legislation which I think would be of infinite help at this time.

I believe it is time we truly involved NASA on a massive scale in
solving some of our earthbound problems. Coming from the Cleve-
land area I have a NASA installation which I have always thought
was the best research-oriented facility that the Federal Government
maintained. I never felt that we have fully utilized the fine facilities
which were already established by Government.

I think a great deal can be done and I think the expertise of NASA
can really help us. The Japanese have a rail institute, as you know,
which is working on the development of train engines which can carry
loads at 200 miles or more per hour. And at the same time we are buy-
ing equipment from the French, the French turbotrains, to do the
job for Amtrak.

As the committee knows, I offered an amendment to the NASA
authorization bill on April 25 providing for $2 million for hydrogen
fuel research. The committee’s report mentions some $655,000 for re-
search into the use of liquid hydrogen in aircraft.

In addition, the committee mentioned research presently being con-
ducted into hydrogen fuei for automobiles by the Jet Propulsion
Laboratory.

The amendment was accepted, but an effort to carry that forward
into the energy research and development appropriation bill failed,
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although the Appropriations Committee assured me that greater em-
phasis would be given in the future to hydrogen fuel research.

Mr. Chairman, I would hope that this bill could be amended to
make special and specific mention of the need to consider hydrogen
fuel in ground propulsion. As presently worded, the bill seems to give
almost all its empgasis to engine improvement, adjustment of drive
shafts, the placement of turbine blades, et cetera.

I would 1105)9 that this might be increased so we could consider new
forms of fuel.

While experiments have been conducted to show us how we could
use hydrogen fuel with today’s automobiles, I think most people are
concerned with the problem of safety. But we could use hydrogen fuel
and develop it as an alternative.

Today, hydrogen can be developed by the expenditure and use of a
lot of other energy, but we have sources of that, such as solar energy.
the thermal gradients in the ocean, wind energy, and fusion energy.
There are a lot of energy sources which are abundant and pollution-
free and which could be converted into the development of hydrogen
energy.

In addition, I would like to call the committee’s attention to the
fact that I introduced the Fuel Economy Act of 1973, which I have
not been able to get through my own Ways and Means Committee.
This is simply a tax on inefficient automobiles, the large automobiles,
the heavy gasoline consumers which give 6 or 7 miles per gallon. 1
think inefficient automobiles are something that Americans can no
longer afford.

Of course, the industry points to the fact that the pollution devices
and other safety features are the primary cause of automobile in-
efficiency, but the fact of the matter is that other nations are producing
automobiles that comply with our air pollution standards and which
go as fast as a man ever needs to go—and still get 28 to 30 miles per
gallon. And some do better than that. Those automobiles are presently
available from foreign manufactuiers.

When we talk about people who are derelict in high places in govern-
ment, I begin wondering about the masters of the automobile in-
dustry, who seem to be completely unaware of the energy crisis. As a
matter of fact, the chairman of one of the large corporations said last
Eeptember—the president- -and I have the substance of his quote—

e said:
We are going to keep this corporation in the big car field be-
cause that is what the American people want.

Well, as you know, with the American automobiles, as with most
other products on the American market, people in this country want
what they are taught to want and they want what is available. T have
been waiting for a long time now—I am almost to the limit of my
patience—for an energy efficient American automobile which can meet
our pollution standards.

I would hope that your committee would investigate the feasibility
of producing more efficient automobiles with existing technology and
evaluate the arguments which are made that it cannot be done.

The EPA and the Departments of Transportation and Treasury
all came up with potential savings of 1.4 to 2 million barrels of gasoline
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within a few years, if existing technology were to be applied to auto
manufacturing.

A NASA review of these three studies would be useful. The studies
are somewhat different. They have different methodology and they
came up with a different range of figures.

In addition, none of these studies developed a great deal of public
exposure. A NASA study could show how our automobiles could be
made more efficient and would put an end to the endless attempts to
blame poor mileage on the EPA clean air regulations.

Mr. Chairman, I would like to stress several other advantages of
the fuel economy excise tax proposal which I would hope you could
support, in addition to the Brown legislation.

Such an excise tax could provide aggressive research, development
and construction programs in transportation. A recent study by the
Department of the Treasury estimated that a fuel economy excise tax
could raise $11.5 billion over 6 years.

The revenue from the tax would decline as automakers responded
with more efficient cars. Although revenue would be funneled into
the General Treasury, it is only logical to dedicate a major portion of
these funds to developing new transportation technologies. We have
not made any progress in our efforts to establish a trust fund for this
purpose.

When I first proposed the fuel economy bill, it was my hope to place
at least a portion of these revenues in an energy research and develop-
ment trust fund.

I sincerely believe that if we had put a trust fund into effect as soon
as the crisis started, if we had had the flexibility, we would have had
about $5 billion in that fund already.

One other point I want to mai;e. The fuel efficiency amendment
would have another benefit. In addition to saving energy—1 to 1.5 mil-
lion barrels per day by 1980—we would be buying time to develop
transportation alternatives.

Mr. Chairman, it would be the height of folly to continue to trust
our transportation future to the narrow interests of the auto industry.
There is no effective alternative to congressional leadership.

Both a fuel economy tax and an aggressive transportation research
program can provide the keystone for an innovative Federal trans-
portation policy. I just want to say one other thing today. I think your
committee has generally been very restrained in moving forward in
setting forth the funding and requesting the funds which are necessary
to do this work. I want you to know that at this very moment they are
granting contracts “harum-scarum” in the Energy Office to almost
anyone who walks in, Jt is almost like a Hecht’s basement sale.

I do not believe they are all concerned about the money which is
being spent. I think most of it is oriented to the petroleum and coal
industry, completely ignoring these alternative forms of energy.

It seems to me that when we look at the record and see what tre-
mendous sums are currently being spent for research in the coal and
in the oil area and how little is spent in the rest of the spectrum that
we can see—I think it is a definite effort to compel our Government
to concentrate on these two sources to the detriment of the many
alternatives which are available in the other fields. I look upon Mr.
Brown’s legislation and the work of your committee as an alternative




. —

11

balance. I think if anything is going to be done really with respect to
the other forms of energy that it will have to be done by your com-
mittee and through the NASA structure, because I just do not believe
that these alternatives are going to receive very much consideration
by those who are disbursing the millions and millions of dollars com-
ing out of the Federal Energy Office.

[The complete prepared statement of Congressman Vanik follows:]

TESTIMONY OF CONGRESSMAN CHARLES A. VANIK (OHIO) BEFORE THE SUBCOM-
MITTEE OX SPACE SCIENCE AND APPLICATIONS OF THE HOUSE SCIENCE AND ASTRO-
NAUTICS COMMITTEE

Mr. Chairman, Members of the Committee :

I appreciate this opportunity to present testimony on H.R. 10892, a bill to
conduct research and to develop ground propulsion systems which would serve
to reduce the current level of energy consumption.

I believe that it is time that we truly involved NASA—on a massive scale—
in solving more of our earth-bound problems. Coming from the Cleveland, Ohio
area, I am aware of the enormous potential of NASA scientists, engineers, and
technicians to help solve pollution and energy problems. As you know, the NASA
Lewis facility near Cleveland has been substantially engaged in research on air
pollution, noise pollution, and new forms of energy. Much of our new research
on wind power is being conducted out of Lewis.

Yet I believe that a great deal more should and can be done. Certainly one
of the most important areas to use NASA expertise is in ground propulsion sys-
tems research and development. The Japanese, for example, have a Rail In-
stitute and have developed train engines that can carry loads at two hundred
miles per hour and more. Yet the United States has just spent $18 million to
buy French turbo train engines for Amtrak. It certainly seems to me that if we
can provide leadership in space, we can provide a good deal of leadership in
ground transportation and NASA can help lead the way.

As the Committee knows, I offered a floor amendment to the NASA authoriza-
tion bill on April 25th providing a specific $2 million for hydrogen fuel research.
The Committee’s report to the NASA authorization bill mentioned some $655,000
for research into the use of liquid hydrogen in aircraft. In addition, the Com-
mittee mentioned research presently being conducted into hydrogen fuel for
automobiles by the Jet Propulsion Laboratory.

The amendment was accepted, but an effort to carry that forward into the
Energy Research and Development Appropriation bill failed, although the Ap-
propriations Committee assured me that greater emphasis would be given in the
future to hydrogen fuel research.

Mr. Chairman, I would hope that this bill could be amended to make special
and specific mention of the need to consider hydrogen fuel in ground propulsion.
As presently worded, the bill seems to give almost all its emphasis to engine im-
provement, adjustment of drive shafts, the placement of turbine blades, etc. I
would hope that the bill would make clear the fact that new engines and adopted
engines which can use new forms of fuel would also be supported by this legis-
lation.

While experiments have been conducted showing how today’s automobiles can
be adopted to hydrogen fuel, 2 number of problems must be solved. In particular,
I think it is important that the committee bill stress the importance of safety.
‘When most Americans think of hydrogen as a fuel, they recall pictures of the
Hindenburg exploding and burning over Lakehurst, New Jersey. Hydrogen will
not be accepted as a common fuel until people know and believe that it can be
used safely.

Today, hydrogen can generally only be obtained by the expenditure of a large
amount of energy. But in the near future, I believe that the use of solar energy,
including the use of thermal gradients in the oceans, and fusion energy can make
a hydrogen fuel society possible. We should prepare now to know how to use pol-
lution-free hydrogen in our ground propulsion systems.

Mr. Chairman, in addition to stressing hydrogen fuel use and safety, I would
like to make brief reference to other proposals designed to increase the efficiency
of automobiles.

In May of last year, I introduced the Fuel Economy Act of 1973. Under this
legislation, the automobile industry for the first time would be provided an incen-
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tive to make their cars efficient. The technique for creating this incentive is
simple: a Federal excise tax would be imposed—beginning in model year 1977—
on all new cars with an efficiency under 20 miles per gallon. The tax would be
graduated so that the more ineficient cars would pay a higher tax. With this
tax in place, the Big Four would have a direct and continuing incentive to im-
prove the fuel efficiency of their automobiles. Other members have introduced
bills simply requiring that autos meet a certain efliciency level by a certain date.

I would hope that the Committee could stress the importance of such pro-
posals. Perhaps reference could be made to the need for these bills in the
Committee’s Report on H.R. 10392. As an alternative, perhaps H.R. 10392
could be amended to mandate a scientific study or report by NASA on the
feasibility of more efficient automobiles. Specifically, as the Committee knows,
there have been three major Federal agency reports on automobile efficiency.
EPA, Treasury, and the Department of Transportation all came up with po-
tential fuel savings of 1.4 to 2.0 million barrels of gasoline per day within a
few years if existing technology was applied to auto manufacture. A NASA
review of these three studies would be useful because the studies used some-
what different methodologies and did come up with a range of figures. In
addition, none of the studies received a great deal of public exposure. A NASA
study could show how our autos could be made more efficient—and would put
an end to the endless attempts to blame poor mileage on BPA Clean Air
regulations.

Mr. Chairman, I would like to stress several other advantages of the fuel
economy excise proposal. Such an excise tax could provide a convenient and
responsible way in which to fund an aggressive research, development and cor-
struction program in transportation. A recent staff study by the Department ox
Treasury estimated that a fuel economy excise tax could raise over $11.5 bil-
lion over six years. The revenue from the tax would decline as the auto-
makers responded with more efficient cars. Although revenue from this tax
would be funneled to the general revenues of the Treasury, it is only logical
to dedicate a major portion of these funds to developing and constructing new
transportation technologies. We may want to consider the establishment of a
trust fund for this purpose.

In addition, the fuel efficiency amendment would have another benefit. By
saving significant amounts of energy—between 1 and 1.4 million barrels a
day by 1980—we will be buying time to explore and develop new transportation
alternatives.

Mr. Chairman, it would be the height of folly to continue to trust our trans-
portation future to the narrow interests of the auto industry. There is no
effective alternative to congressional leadership. Both a fuel economy tax and
an aggressive transportation research program can provide the keystone for
an Innovative Federal transportation policy.

Mr. SymineroN. Thank you very much, Mr. Vanik.

Mr. Downing ¢

Mr. Downing. Thank you, Mr. Chairman. It is always a pleasure to
have our friend and colleague from Ohio with us. I think you have
made an extremely fine statement. What is the source of hydrogen?

- Mr. Vanik. It is derived from water, H;O. You separate it from
water. It is as abundant as water. The trouble is it takes energy to create
hydrogen fuel, but if we can develop low cost available sources of
energy through solar energy or through tidal or thermal gradients to
doit, gen we develop a low-cost source of energy to develop the energy
we need. ~

It is a conversion process. Hydrogen energy is a secondary fuel.

Mr. Downine. Do we have the technology now to extract hydrogen
from water?

Mr. Vanik. Yes. We are doing it, but not economically. The whole
problem is one of economics, but I think there is a solution to the
problem. It can be done in the conventional automobile. It will burn
like gasoline. It has to be stored differ. itly. There may be a different
type of tank, but the present engine can burn hydrogen fuel and has
demonstrated the capacity to do it.
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Mr. Dow~Nine. Mr. Chairman, a little aside.

The witness and I bought the same type of American automobile in
1965 and are still operating it today. Xnd although we are polluting
the atmosphere by today’s standards, we would not give up this 1965
automobile and will not until it falls apart.

Mr. Vanik. I am maintaining it with vigilance and care, but on my
1965 Ford I get 24 to 25 miles per gallon with a lot of safety. It is a
heavy car. It is a straight line six-cylinder engine. And it is perfectly
wonderful. The industry has all of the resea.rcE They have all of these
engines in storage in their museums, and all they have to do is bring out
a 1938 motor and put some air pollution devices on it and we can get
about 24 miles to the gallon. But that would change the dynamics of
the high-compression engine in which there is a considerable invest-
ment. They have to amortize that investment. So I would recommend
to our automobile makers that we sell those cars to the Saudi Arabians.

Mr. Downine. You are not thinking of putting any pollution control
devices on your 1965 automobile, are you ?

Mr. Vanix. I do not think it pollutes that much. I am reminded of
some of the 1914 Allis-Chalmers equipment which was tested and
prcved to meet the pollution standards of today. It was just a different
kind of engine. I think the tremendous contribution to pollution came
with the high-compression engine.

I think 1t is the sort of thing we ought to do. We ought to submit
our automobiles to an EPA test. I do not think they would rate as
badly as you might suspect. Of course, perhaps with an older car you
are probably burning cll)meaper fuel and low-cost oil. But my oil con-
sumption is absolutely negligible in my automobile, just as low as it is
in my new automobile,

Mr. Dow~ing. Thank you.

Mr. SymiNcroN. When you get ready to sell those cars let the com-
mittee know. [ Laughter.]

Mr. Downing. We will not sell them.

Mr. SymineroN. Regarding your reference to hydrogen fuel devel-
opment, I would like to call on Mr. Brown, because I know he has
high on his list of priorities the devel(ﬁment of hydrogen fuel propul-
sion. We visited tﬁe Jet Propulsion Laboratory in California to see
their experiment. I believe the Brown bill is broad enough to include
such things,

Mr. Brown?

Mr. Brown. Thank you, Mr. Chairman. I am glad you made that
point about the bill. I construe the bill to be broad enough in its lan-
guage to include a NASA mandate in the field of fuels as well as in
the mechanics of engines. And if it is not, I assure the gentleman we
will broaden it so as to do that.

Mr. Vanik. Do you have a specific reference to the language which
would do that ? That might be section 207, would it {

Mr. Brown. Yes.

Ground propulsion systems which are energy conserving with clean emission
characteristics and are capable of being produced in large numbers. The admin-
istration shall conduct research on alternative sources for use of energy systems.

Mr. Vanik. I was just hoping that hydrogen fuel would be men-
tioned because it is adaptable to the present engines. Maybe you could
do that in legislative history or some other way.

36-993 O -74 -2
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Mr. Brown. We can do that or we can cite it as an example of alter-
native fuels. I should point out to the gentleman, as the chairman
indicate, that part of the research now being done by NASA is in
the field of hydrogen fuels.

The experiment which we witnessed at the Jet Propulsion Labora-
tory was a new method for onboard generation of hydrogen from gaso-
line. A portion of the gasoline would be converted to hydrogen which
would then be injected into the engine with consequent improve-
ments both in mileage and pollution. There are several ways of gener-
ating hydrogen. One is the one which you mentioned from water by
electrolysis or other means.

OTHER METHODS EXIST

One of those other methods is being used at JPL. And the cost factor
is reasonable, I might say so.

I am impressed by your testimony, Mr. Vanik, and particularly the
last paragraph which I think capsulizes the problem which faces us
here. There 1s no effective alternative to congressional leadership, as
you say.

Our problem, I am sure you would concur, is that the broad policy
aspects involving meeting our energy situation as well as many of
our other situations ag:n%mgmen into an number of committees.
Your own bill having to do with an excise tax on fuels I think should
be a key ingredient to any overall energy policy.

There should also be a role for the ﬁpartment of Transportation
and a role for the research and development expertise of Lewis Labo-
ratory in your own district, and the other facilities of NASA. But each
of these separate phases of the problem is being considered by a differ-
ent group of Congressmen with different ideas. It has not been pos-
sible to bring these together into a policy package.

Now, as I said at the beginning, it is my hope that by establishing
a record here which lays stress on the overall policy needs, we may
be able to generate in part the momentum to have the Congress act
responsively as I believe thev should.

I am not as familiar with the Lewis facility as you are, but it has
been reported to me that they are engaged in a number of types of
research which would be applicable to the development of improved
engines, including the external combustion engine.

. Vanik. Right, fuels research for external combustion engine.

Mr. Brown. I will just reiterate, because you mentioned it several
times, that if the bill is not sufficiently broad in its language to in-
clude the develonment of alternative fuels. I feel sure the committee
would want to do that, Mr. Vanik. And we will try to clarify that

langua

Mr. %m. I might say, while I still have this opportunity here
with my colleagues, that I would like to address your attention to the
fact that we are dealing with energy windfall taxation later next week.
I am endeavoring to increase the reveneue from that legislation by
several billion dollars. I feel that really it is just unfortunate that
whatever we create does not go into a trust fund to help solve the
energy problem. I have problems selling my colleagues on the Wazs
and Means Committee on the concept of a trust fund to develop the
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sources of money for this kind of research. I think the money ought
to be earmarked, and I do not think we will really make any real prog-
ress in solving the energy problem unless we do earmark somehow or
another substantial sums of money to solve the problem. I would ‘:?'
your legislation is conservative on its money request. I think you will
probably find the House, and the Congress as a whole ve to
(sipendmg' more money for what you seek to do because we have to
0 it to solve the problem.

Mr. BrowN. I might say, Mr. Vanik, that the bill by our colleague,
Senator Tunney, does provide for substantially more money than we
are considering here,

Let me ask you just one general question having to do with the
mechanics here. We have heard earlier testimony from administration
witnesses who generally take the view that insofar as this relates to
energy conservation in that large component of our society which deals
with transportation that it is a function more of the proposed ERDA
organization, the Energy Research and Development Administration,
which is in the process of being established.

I do not think the committee would raise any major objections to
this, We have handled other types of bills to which the same objection
was raised by inserting a clause to the effect that when ERDA is
established the lead function would be transferred to ERDA with,
of course, the basic research still being done in the NASA laboratory.
Would you see any problems with this kind of approach ?

Mr. VaNIE. My only fear about the ERDA structure is that it is
pretty much weighted to the development of energy based on nuclear,
oil, and coal. This is the whole problem with it. It seems to be designed
in that direction. Those are the propelling forces. I feel that within
government we can have competing programs. I think this is the way
you get results when you can see which agencies are oriented to doing a
more flexible job. My concern about the ERDA organization is that
it is oriented too much to the traditional answers to the problems. I
do not know how you can change that by its basic structure. What
is being put together in ERDA will be heavily weighted toward doing
the conventional things and putting reliance on conventional forms of
energy rather than having the ingenuity and the flexibility to move into
new energy forms, as I think we can under your legislation and with
the NASA program.

Mr. Brown. There is one other thing I would like to ask you to com-
ment on. There is another kind of weighting which is beginning to
bother me. We have had indications that the Office of Management and
Budget is opposed to a Federal role in this whole field.

Mé‘. Vanix. We have to change that office. I do not know how you
can doit.

Mr. Brown. Not only have they suggested that a very limited amount
of existing funds which are going into research on propulsion systems
and new fuels is unneoemae? but they have even tried to eliminate the
research which I mentioned earlier at the Jet Propulsion Laboratory
suggesting that if it were to be continued it would be funded from
private contributions of the automobile companies or be done by them.

What is your reaction to that kind of an attitude ¢

Mr. VaNIx. I do not think it is a realistic solution to our problems,
and I think we have to do whatever we can to bring our inguence to
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bear on the Office of Management and Budget. I sometimes feel there
is & hostility in Government to solving problems. And that Office has
been a very difficult one to deal with. 1 think we have to put some con-
gressional mandates on that Office. It is the fourth branch of Govern-
ment. We have to put some restraining forces on it. I think that
Oftice was designed to make GGovernment more efficient and not to mold
policﬂ:: heavily as it does.

It more influence and power than 535 Members of Congress. 1
frankly feel that weighting that Office with that much power over
policy 18 a very serious matter which has to be corrected in the new
Congress and as we move toward more congressional leadership.

It very often operates as an obstruction to congressional planning
and desires to develop progressive legislation.

Mr. BrownN. Just one final comment I would like to make. The most

energy efficient form of human transportation is the bicycle. And 1
want to assure you that under this legislation we could conduct re-
search on improved bicycles.
. Mr. Vanix. I want to tell you about a problem which has occurred
in my office. One of my interns the other day was riding his bicycle
in Georgetown and he got the wheel into a car track out there. He is
now- in the hospital in rather critical condition. So that is another
aspect of bicycle riding. It frightens me to put many bicycles on the
streets which may be hazardous.

Mr. BrowN. This emphasizes the problem. We need to design a sys-
tem of transportation which is safe for bicycles.

Mr. SymiNgTON. Just to recapitulate: The main reason we are
having these hearings, and the reason for many other similar hearings
on the Hill stems from the realization that in the 1980’s the disparity
between our fuel needs and fuel sn:f)plies, especially from the Middle
East, will be very great. Evidently dependence on the Middle East will
be very great regardless of the steps we take. We want to minimize
that dependence, and one of the ways to do it is to get energy alterna-
tives, and the other way is to stop the waste of fossil fuels.

So we asked the Department of Transportation what they thought
of Mr. Brown’s bill, and what they thought their obligations were with
respect to the automobile industry. They testified they think it is up to
Detroit to make the innovations necessary to conserve fuel. That was
the thrust of their testimony.

We read your testimony and you seem to say that it is folly to
continue to trust our transportation future to the narrow interests of
the auto industry. The Department of Transportation apparently be-
lieves that the automobile industry even in its narrow interests will
somehow address itself to the needs of the 1980’s. You are skeptical. I
might add that we are skeptical. You have suggested one approach
which might stimulate the auto industry to consider this type of
research, and that, of course, is a tax on the inefficient automobile.

So perhags that ought to be restudied in the Ways and Means Com-
mittee. In the meantime, of course, we will have a chance to hear from
the auto industry as to how they would propose to analyze the problems
to handle these problems in coming decades.

Mr. Vanik. Thank you very much Mr. Chairman.

The country was dependent on whale oil, as you know, in the early
part of the last century. Someone sent me a story about it. When the
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{)rice for whale oil went up to the moon, we developed the use of petro-
eum as an internative and destroyed the need for dependency on
whales. I feel the same thing will happen to petroleum. I am quite
satisfied that we are being driven to developing an ingenuity which
will make the oil of the Middle East irrelevant.

. I am certain—just as certain as I am here—it may not happen
In my time and it ma’y" not happen for the comfort of the people in
this generation or perhaps the next, but I do think that those people
who feel the world will be permanently dependent on their petroleum
supply may some time be awakened to the fact that they have an
asset that is not quite as valuable as they thought. I am sure we can
develop alternatives.

Mr. SymineToN. Tne question of relevance is only relevant for the
next few years, and then it will all be gone. So we have to think
about that. I am sure that is within your lifetime, Mr. Vanik.

Mr. Vanix. T hope so.

Thank you very much, Mr, Chairman.

Mr. SymMIiNgTON. Our next witnesses are Mr. Carl E. Nash and Mr.
Clarence M. Ditlow of the Public Interest Research Grouf), a Wash-
ington, D.C., organization which is headed by Mr. Ralph Nader.

elcome to you gentlemen. I understand Mr. Nash has prepared a
statement. You may proceed.

STATEMENT OF CARL E. NAsH AND CLARENRCE M. Drtrow

Mr. Chairman and distinguished members of the Honse Subcommittee on
Space Science and Applications, we appreciate being invited to present our
views on H.R. 10392. I am Carl Nash, a physicist, and this is Clarence M.
Ditlow, an attorney. We are members of the Public Interest Research Group,
an assoclation of lawyers and scientists founded by Mr. Ralph Nader in 1970.

The automobile and ground transportation vehicle industry is one which can
claim few technological advances outside those that make production of such
vehicles more efficient and economical. Since the 1930°s, the only important
innovations that have been incorporated into new cars are air bags for occupant
crash protection, catalytic type exhaunst emission converters, and stratified charge
piston engines. The first of these was introduced on a very limited basis this
year by General Motors, and the second will be found on most domestic cars
to be marketed this fall. The third will be found only on the Japanese Honda
Civic next year. The Wankel engine configuration that is currently used in
foreign cars was actually invented in the 1930’s although the first practical
Wankel-powered car was not produced until the 1950’s. None of these innova-
tions was invented or given initial development by one of the four major auto-
makers in the U.S,

The automobile of today is different in degree but not in kind from the auto-
mobile of 1940, This technological sameness is a reflection of the strvcture of the
scientific and engineering functions of the auto companies. Compared with most
other major U.S, industries, the auto industry puts a very emall part of its in-
come into research and basic development work. The industry has also tradi-
tionally shifted the burden of such work on to its suppliers so that they have
made the important advances in electrical systems, tires, glass, occupant restraint
systems, and brakes, It is only because General Motors owns so many of its own
suppliers that GM can be credited with a fair amount of this research and de-
velopment work. The Ford Motor Company !s the only one of the big four that
operates & major laboratory devoted to basic science, and that laboratory is small
compared with the major scientific laboratories such as those of the Beil system
or General Electric.

Even mass transit vehicles of today, often touted for their technological
advances, are not 80 different from those of decades ago. The new Metrobuses
are as little different from city buses of the 1980's as are today’s cars from the
cars of the 1980’s. The Bay Area Rapid Transit system still uses steel rails, steel
wheels, and electric motors just as did subways.of fitiy- years ago. The control
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system for the BART system borrowed heavily from the technology of the ele-
vator industry, and then has been shown to have a critical defect in the detection
of the position of stationary trains.

‘To get a standard of comparison for technological development, one need only
look at the space program or the television and electronics industry.

Yet the auto companies do spend a considerable amount of their income on
superficial redesign of their products and on plant conversion. In 1873, for ex-
ample, Chrysler spent $400 million on tooling and equipment for the redesign of
its full size car lines,' cars that have since become a glut on the market. This
kind of expenditure is typical of the money spent on advancing the game of
trivial product differentiation and supercilions model development to artificially
stimulate consumer demand.

The annual style change is even more insidious than it first appears because
it also serves as an entry barrier to new competition. Bradford Snell has esti-
mated that due to the annual style change and the need to produce around
300,000 similar vehicles to achieve economies of scale, the investment needed to
enter the domestic auto market is $779 million of which $724 million would be
needed to provide annual style change capability.”®

Recent plant conversions for the production of smaller cars have been accom-
plished at a cost of between $50 and $100 million each with the current orgy of
such conversions estimated to cost between $4 and $6 billion.?

Yet this industry claims to spend money on the order of millions and tens of
millions of dollars each year for fundamental research and development work
into new safety, emission control, and new power plant technology. Much of this
work, such as on the Wankel engine, stratified charge engine, turbines, and
Stirling engine is based on old or borrowed technology, sometimes paid for at a
cost in excess of the probable cost of original research and development work.!

The industry’s inflated quotations on the amounts spent on emission controls
and safety account for money spent on specific applications and emissions and
safety certification work, almost none of which advances the technology sig-
nificantly. The lion's share of this development work is aimed at improving fuel
economy, drivability, comfort, and reduced costs consistent with minimally
meeting the federal standards. For example, General Motors projected expendi-
tures of 350.7 million dollars on emission control research and development for
1974, Yet GM's claimed expenditures for alternative engine systems is less than
10 percent of this total. Ford Motor Company followed in lock step spending less
than 8 percent on alternative engines out of a budget of 340.1 million dollars in
1973. Chrysler Corporation brought up the rear with total emission controls ex-
penditures of 46.56 million dollars in 1974 of which 3.9 million dollars went to
alternative engine research.’®

In the emission control area, the Justice Department disclosed in 1969 the
real reason for the domestic auto industry’s delay in cleaning up exhaust and
other emissions. The Department filed an antitrust suit against the domestic car
makers and their trade association, the Automobile Manufacturers’ Association
(now the Motor Vehicle Manufacturers’ Association), for conspiring to restrain
the development and marketing of auto exhaust control systems since 1953.

The evidence brought together prior to this suit by a Los Angeles Grand Jury
outlined the cross licensing agreement and other close associations between these
so-called auto competitors that forged this illegal, united front of inaction. The
Grand Jury wanted to indict the companies but the top Antitrust Division
officials over-ruled their own trial attorney and filed a ctvil suit instead in Janu-
ary 1969.* In September 1969, the domestic auto makers entered into a consent

1 Trvin, Robert, “Bli 4 Get Message,” Washington Star-News, December 28. 1873, p. D-7.

s Snell, Bradford, “Annual Style Change in the Automobile Industry as an Unfair Method
of Competition,” tAe Yale Journal, Vol. 80, No. 8, Japuary 1871, p. 567, §88.

3 Anon., ‘“Detroit Tries to S|hift Gesrs,” “Christian Science Monitor, May 21, 1974.
Green, John, “Thore Swingin' Plants” Ward’s Avto World, Aoril 1974, p. 29.

4« GM, for example, paid $50 million for the rights to the Wankel engine configuration, yet
this engine now appears to be considerably less promising than was originally thought

use of fuel consumption and emissions rroblems, Considering inflation, this amount is
about double the four year appropriation that would be authorised under HR 10892,

S These n;lnm are taken m emission control expenditure records from GM, Ford, and
Chrysler 1976 emission standards suspension apolications before the Environmental Pro-
t n ch. eogln of which are submitted for the record.

¢On 18, 1971, Consressman Phillip Burton inserted the confidential memorandum
of the trh{ntnl of the Antitrust Division of the Justice D:{ntment recommending to the
Attorney General that criminal charges be brought agsinst the American auto manufac-
turers for conspiriog to restrain development of a pollution-free motor vehicle fnto the
Oongressionsl Record. A copy of the document 18 submitted for the record.
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agreement with the government agreeing never again to engage in such a
conspiracy.’

According to an Environmental Protection Agency memorandum, the auto-
motive air pollution resulting from this conspiracy cost the American government
$2.7 billion.* The cost to the American public was even higher. The continuing
absence of more efficient and cleaner alternatives to the traditional piston type
internal combustion engine causes the damages to mount to this day. According
to the Department of Justice, the domestic auto manufacturers rejected the
cheaper, more fuel economical and lower emission stratified charge engine at
least 15 years ago:®

For instance, in the late 1650’'s Ralph Heins, inventor, developed and
patented a stratified charge engine which reduced hydrocarbon, carbon mon-
oxide, and oxides of nitrogen emissions, while at the same time effecting a
savings in gasoline consumption. Moreover, the stratified charged engine
would replace the conventional engine with little or no additional cost to the
consumer. The development of this engine was publicized generally so that
the automobile manufacturers knew of its existence and what it would do.
In fact, Victor G. Raviole, former executive director of the Ford engineer-
ing staff, stated on several occasions in the early 1960’s that the major
automobile companies were investigating such an engine and on one occasion
predicted that it might be ready for production before 1965. However, the
automobile manufacturers have evidenced little faith in this approach and
no such engine has been produced by any of them.

If the domestic auto industry had converted to the stratified charge engine,
the consumer wouold have saved $120.60 for the emission controls on 1874 cars
according to the National Academy of Sciences and at the same time would have
enjoyed 12 percent better fuel economy according to the BPA.

This fall, the stratified charge engine with its various consumer and environ-
mental benefits will appear on the American market. The only catch is that the
engine had to go to Japan before coming home to America. It is Honda, a small
Japanese company, that has spent $50 million for research and development on
the stratified charge engine. In addition, Honda has spent $100 million t. convert
its existing engine line to build stratified charge engines and to adé another
stratified charge engine production line,

A specific example of the relaxed approach to new engine development can
be found in Chrysler’s turbine work. Chrysler claims that it first began to work
on turbine power plants for automotive applications in 1948, Their first working
model was constructed in 1954, and in 1963, Chrysler was sufficiently confident of
1ts success that it built and loaned to various members of the public fifty turbine
powered cars. By its own count, chrysler has produced six generations of tur-
bines. However, it has required a $6.4 million grant from the Enviornmental
Protection Agency to stimulate further development work, It seems incongruous
that the federal government should have subsidize research and development
work that will probably be in the self-interest of this multibillion dollar corpora-
tion. By comparison, GM and Ford participated in the Department of Transporta-
tion’s experimental safety vehicle program on a one-dollar contract basis.

Nonetheless, there may be a place for direct federal stimulus to the develop-
ment of alternative power systems for land vehicles. Small research and de-
velopment companies such as Steam Power Systems, about which you heard on
February 6, 1974, and enterpreneurs like William Lear and the Carter family
from whom you will hear on June 18, may, without the historical encumbrances of
the auto makers and traditional automotive engineering, be able to make the
breakthroughs necessary to achieve the revolutionary design changes that will be
necessary for the continued co-existence of man and his transportation systems.

I am skeptical, however, about the auto companies’ ability to respond to this
challenge without external stimulus which could cause one or more of the com-
panies to break ranks with the bailing wire approach to safety and emission coun-
trols demonstrated by the industry during the last decade.

HLR. 10392 proposes that the National Aeronautics and Space Administration
be given the authority to carry out research and development work on alterna-

7 A copy of the consent deeree is submitted for the hearing record along with the Justice
Department’s press release and Mr. Ralph Nader’s letter of September 15, 1969, to Assistant
Attorney General Richard W. McLaren criticising the consent settiement.
8 Coples of this document and related memoranda are submitted for the hearing record.
ed.. (ig:ﬂaﬁntll;.lnt))emrtment of Justice memorandum, supra, 117 Cong. Rec. H4072 (dally
» May 18, .
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tive propulsion systems. We think, however, that before this legislation is passed,
serious consideration should be given to vesting that authority in either the
Department of Transportation or the Environmental Protection Agency. Each of
these agencies has had considerable experience in contracting work with private
firms as well as with the governmental agencies such as NASA and the National
Bureau of Standards. Such authority falls more naturally in the mission of
either the EPA or the DOT than with the NASA. In any event, I would assume
that & majority of the work carried out under the authority of this Bill could
be carried out under contract rather than in government facilities.

The characteristics of ground propulsion systems that would be encouraged
should go beyond those specified in H.R. 10882. There are five primary areas in
which goals should be specified: (1) use of low grade or easily obtainable fuels,
(2) economy of production and operation (including fuel use in a variety of oper-
ating moaes, lubricant and coolant use, a high power-to-weight ratio and power-
to-sise ratio, use of common or inexpensive construction materials, and durability
and ease of repair), (3) low emissions as an inherent characteristic, (4) safe
operating parameters, and (5) flexibility to operate in a wide range of conditions
and power demands.

‘The use of Diesel oils in power plants has the dual advantage of requiring fuels
that are less refined (which consequently produce more energy per barrel of
crude oil at lower cost) and of having an inherently reduced risk of fire in a crash
or other mishap. In addition, engines that use ethanol from the enzymatic hy-
drolysis of cellulose wastes should be encouraged in the event that the process
becomes commercially feasible in the near future.

High power-to-weight and power-to-size ratios are necessary to obtain the most
economical and efficient space utilization in personal transportation. The de
mands of flexibility in speed and power output are probably the reasons for the
dominance of the piston type internal combustion engine in the past.

The problems that will confront any agency that undertakes the mission to
develop a viable alternative to the internal combustion engine, the Diesel bus
and truck engine, and the electric motors of trains and subways, will be muni-
fold. Consideration must be given to the variety of thermodynamic cycles: Otto,
Diesel, Rankine Stirling, and others. In addition, the methods of utilizing
these cycles include piston type engines, rotary designs of various types, and
turbines. Finally, the combination of an engine and the means of translating
engine motion into vehicle motion can be mechanical, hydraulic, electrical, and
even magnetic, and may involve energy storage devices such as flywheels, bat-
teries, and even storage of fuels manufactured in the engine.

It is tragic that the industry that will benefit most from the fruits of H.R.
10392 has shown so little interest in privately carrying out or funding the type
of research envisioned in that bill. Perhaps the artificial competition that
will be spurred by the passage of H.R. 10392 will have the additional side
effect of stimulating these giants into additional complimentary research and
development work. Thank you.

STATEMENT OF CARL E. NASH AND CLARENCE M. DITLOW

Mr. Nasa. Thank you, Mr. Chairman and Congressman Brown. We
apfreciate being invited to present our views on H.R. 10392.
am Carl Nash, a physicist, and with me is Clarence Ditlow, an
attorney and an environmentalist specialist. .
‘We are members of the Public Interest Research Group, an associa-
tion of lawyers and scientists founded by Mr. Ralph Nader in 1970.
The antomobile and ground transportation vehicle industry is one
which can claim few technological advances outside those that make
production of such vehicles more efficient and economical. Since the
1930’s, the only important innovations that have been incorporated
into new cars are airbags for cccupant crash protection, catalytic-type
exhaust emission converters, and stratified charge type piston engines.
The first of these was introduced on a very limited basis this year by
General Motors, and the second will be found on most domestic cars to
be marketed this fall. The third will be found only on the Japanese
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Honda Civic next year. The Wankel engine configuration that is cur-

mently used in several foreign cars was actually invented in the 1930’s,

although the first practical Wankel-powered car was not produced

until tﬁe 1950’s, None of these innovations was invented or given ini-

g:i development by one of the four major automakers in the United
tes.

The automobile of today is different in degree but not in kind from
the automobile of 1940. This technological sameness is a reflection of
the structure of the scientific and engineering functions of the auto
companies. Incidentally, the simpler automobiles, the six-cylinder
ones with standard transmissions and so forth, are not that much dif-
ferent from the automobiles of the 1920°s. Compared with most other
major U.S. industries, the auto industry puts a very small ga.rt of its
income into research and basic development work. The industry has
also traditionally shifted the burden of such work onto its suppliers so
that they have made the important advances in electrical systems, tires,
glass, occupant restraint systems, and brakes, It is only use Gen-
eral Motors owns so many of its own suppliers that GM can be credited
with a fair amount of this research and development work. The Ford
Motor Co. is the only one of the Big Four that operates a major labora-
tory devoted to basic science, and that laboratory is small compared
with the major scientific laboratories such as those of the Bell System
or General Electric,

Even mass transit vehicles of today, often touted for their technolog-
ical advances, are not so different from those of decades ago. The new
American Motors-built Metrobuses are as little different from city
buses of the 1930°s as are today’s cars from the cars of the 1930’s. The
Bay Area Rapid Transit System still uses steel rails, steel wheels, and
electric motors just as did subways of 50 years ago. The control gystem
for the BART system borrowed heavily from the technology of the
elevator industry, and then has been shown to have a critical defect in
the detection of the position of stationary trains.

To get a standarcf of comparison for technological development, one
need only look at the space program or the television and electronics
industry. And perhaps the most startling recent development has been
the miniaturization and cost reductions of calculators. Now you can
get fancy pocket scientific calculators for under $100, whereas they
cost thousands of dollars and were much larger only a few years agc.

Yet the auto companies do spend a considerable amount of their
income on superficial redesign o?iheir products and on plant conver-
sion. In 1973, for example, Chrysler spent $400 million on tooling and
equipment for the redesign on its full size car lines, cars that have since
become a glut on the market. This kind of expenditure is typical of
the money spent on advancing the game of trivial product differen-
tiation and supercilious model deve%?)pment to artificially stimulate
consumer demand.

The annual style change is even more insidious than it first appears
because it also serves as a basic entry barrier to new competition. Brad-
ford Snell has cstimated that due to the annual style change and the
need to produce around 300,000 similar vehicles to achieve economies of
scale, the investment needed to enter the domestic auto market is $779
million of which $724 million would be needed to provide annual style
change capability.
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An example of this problem is developing right now where Malcolm
Bricklin, an entrepreneur from Arizona is trying to start a company
in Nova Scotia. He is avoiding the annual style change by producing
one model which he hopes to keep the same for a number of years. He
has been able to fund his companx and design an automobile and
into production for aYproximateAy the diig:rence between the $779
million and the $724 million.

Recent plant conversions for the production of smaller cars have
been accomplished at a cost of between $50 and $100 million each with
gée l():_13'.rent orgy of such conversions estimated to cost between $4 and

illion.

Yet this industry claims to spend money only on the order of mil-
lions and tens of millions of dollars each year for fundamental research
and development work into new safety, emission control, and new
powerplant technology. Much of this work, such as on the Wankel
engine, stratified charge engine, turbines, and Stirling engine is based
on old or borrowed technology, sometimes paid fo. at a cost in excess
of the probable cost of original research and development work.

Itis inberestinﬁ that General Motors has paid $50 million for the
right to develop the Wankel engine and use it in production cars. Thy:
is approximately twice the total that is being authorized in H.R. 10392.

e industry’s inflated quotations on the amounts spent on emission
controls and safety account for money spent on epecific applications
and emissions and safety certification work, almost none of which
advances the technology significantly. The lion’s share of this develop-
ment work is aimed at improving fuel economy, drivability, comfort,
and reduced costs consistent with minimally meeting the Federal
standards mostly using the technology of the 1930’s. For example,
General Motors projected expenditures of $350.7 million on emission
control research and development for 1973, Yet GM’s claimed expendi-
tures for alternative engine systems is less than 10 percent of this total.
Ford Motor Co. followed in lock step, spending less than 8 percent on
alternative engines out of a budget of $340.1 million in 1973. Chrysler
Corp. brought up the rear with total smission control expenditures of
$46.5 million in 1973 of which $3.9 i illion went tc alternative engine
research.

In the emission control area, the Justice Department disclosed in
1969 the real reason for the domestic auto industry’s delay in cleaning
up exhaust and other emissions. The Department filed an antitrust
suit against the domestic car makers and their trade association, the
Automobile Manufacturers’ Association now known as the Motor
Vehicle Manufacturers’ Association), for conspiring to restrain the
development and marketing of auto exhaust control systems since
1958,

The evidence brought together prior to this suit by a Los Angeles
grand jury outlined the cross-licensing agreement and other close as-
sociations between these so-called auto competitors that forged this
illegal, united front of inaction. The grand jury wanted to indict the
companies but the top antitrust division officials overruled their own
trial attorney and filed a civil suit instead in January 1969. In Septem-
ber 1969, the domestic auto makers entered into a consent agreement
with the Government, agreeing never again to engage in such a
conspiracy.

SRR —
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According to an Environmental Protection Agency memorandum,
the automotive air pollution resulting from this conspiracy cost the
American Government $2.7 billion. The cost to the American public
was even higher. The continuing absence of more efficient and cleaner
alternatives to the traditional piston type internal combustion engine
causes the damages to mount even to this day. According to the Depart-
ment of Justice, the domestic auto manufacturers rejected the cheaper,
more fuel economy, and lower emission stratified charge engine at
least 15 years ago:

he quote here is from a Justice Department memorandum:
“For instance, in the late 1950’s Ralph Heinz, inventor, developed
and patented a stratified charge engine which reduced hydrocar-
bon, carbon monoxide, and oxides of nitrogen emissions, while at
the same time effecting a savings in gasoline consumption. More-
over, the stratified charge engine would replace the conventional
engine with little or no additional cost to the consumer. The de-
velopment of this engine was publicized generally so that the auto-
mobile manufacturers knew of its existence and what it would do.
In fact, Victor G. Raviole, former executive director of the Ford
engineering staff, stated on several occasions in the early 1960’s
that the major auf »mobile companies were investigating such an
engine and on one occasion predicted that it might be ready for
roduction before 1965. However, the automobile manufacturers
ave evidenced little faith in this approach and no such engine
has been produced by any of them.”

I think that quote is probably still true today.

If the domestic auto industry had converted to the stratified charge
engine, the consumer would have saved $120.60 for the emission con-
trols on 1974 cars according to the National Academy of Sciences and
at the same time would have enjoyed 12 percent better fuel economy
according to the EPA.

This fall, the stratified charge engine with its various consumer and
environmental benefits will appear on the American market. The only
catch is that the engine had to go to Japan before coming home to
America. It is Honda, a small Japanese company, that has spent $50
million for research and development on the stratified charge engine.
In addition, Honda has spent $20 million to convert its existing engine
line to build stratified charge engines and $8" million to add another
stratified charge en%ine ? uction line.

A specific example of the relaxed approach to new engine develop-
ment can be found in Chrysler’s turbine work. Chrysler claims that it
first began to work on turbine powerplants for automotive applications
in 1946, That was shortly after turbine began to be used in jet air-
craft. Their first working model was constructed in 1954, and in 1963,
Chrysler was sufficiently confident of its sucress that it built, and
loaned to various members of the public, 50 tu.pine-powered cars. By
its own count, Chrysler has produced six generations of turbines. How-
ever, it has required a $6.4 million grant from the Environmental Pro-
tection Agency to stimulate further development work. It seems in-
congrous that the Federal Government should have to subsidize re-
search and development work that will %roba.bly be in the self-interest
of this multibillion-dollar corporation. By comparison, GM and Ford
participated in the Department of Transportation’s experimental
safety vehicle program on $1 contract basis.
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Nevertheless, there may be a place for direct Federal stimulus to the
development of alternative power systems for land vehicles. Small
research and development companies such as Steam Power Systems,
about which you heard on February 6, 1974, and entrenreneurs like
William Lear and the Carter family from whom you will hear on June
18, without the historical encumbrances of the auto makers and of
traditional automotive engineering, may be able to make the break-
throughs necessary to achieve the revolutionary design changes that
will be necessary for the continued coexistence of man and his trans-
portation systems.

Iam skzgtica.l, however, about the auto companies’ ability to respond
to this challenge without external stimulus which could cause one or
more of the companies to break ranks with the bailing wire approach
to safety and emission controls demonstrated by the industry during
the last decade.

H.R. 10892 proposes that the National Aeronautics and Space Ad-
ministration be given the authority to carry out research and develop-
ment work on alternative propulsion systems. We think. however, that
before this legislation is passed, serious consideration should be given
to vesting that authority in either the Department of Transportation
or the Environmental Protection Agency.

Each of these agencies has had consi!emble experience in contract-
ing work with private firms as well as with other governmental agen-
cies such as NASA and the National Bureau of Standards. Such au-
thority falls more naturally in the mission of either the EPA or the
DOT than with NASA. In any event, I would assume that a majority
of the work carried out under the authority of this bill would be car-
ried out under contract rather than in government facilities. The
crucial question may be which agency has the most capable contract
managers to make the most effective use of this funding.

The characteristics of ground propulsion systems that would be en-
couraged should go beyond those specified in H.R. 10392. There are
five primary areas in which goals should be specified: (1) use of low-
grade or easily obtainable fuels, (2) economy of production and op-
eration (including fuel use in a variety of operating modes, lubricant
and coolant use, a high power-to-weight ratio and power-to-size ratio,
use of common or inexpensive construction materials, and durability
and ease of repair—these materials also should be susceptible to re-
cycling, of course), (3) low emissions as an inherent characteristic,

4) safe operating parameters, and (5) flexibility to operate in a wide
range of conditions and power demands.

The use of diesel oils in powerplants has the dual advantage of re-
quiring fuels that are less reﬁneﬁp (which consequently produce more
energy per barrel of crude oil at lower cost) and of having an in-
herently reduced risk of fire in a crash or other mishap. In addition,
engines that use ethanol from the enzymatic hydrolysis of cellulose
wastes should be encouraged in the event that the process becomes
commercially feasible in the near future.

High power-to-weight and power-to-size ratios are necessary to ob-
tain the most economical vehicles and efficient space utilization in per-
sonal transportation. The demands of flexibility in speed and power
output, as well as its small size, are probably the reasoms for the dom-
inance of the piston type internal combustion engine in the past.
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The problems that will confront any agency that undertakes the
mission to develop a viable alternative to the internal combustion en-
gine, the diesel bus and truck engine, and the electric motors of trains
and subways, will be manifold. Consideration must be given to the
variety of thermodynamic cycles: Otto, diesel, Rankine Stirling, and
others. In addition, to the methods of utilizing these cycles include
piston-type engines, rotary designs of various types, and turbines.
Finally, the combination of an engine and the means of translating
engine motion into vehicle motion can be mechanical, hydraulic, elec-
trical, and even magnetic, and may involve energy storage devices such
as flywheels, batteries, and even storage of fuels, manufactured on the
vehicle for use in the engine.

Tt is tragic that the industry that will benefit most from the fruits
of H.R. 10392 has shown so little interest in privately carrying out or
funding the type of research envisioned in that bill. Perhaps the
artificial competition that will be spurred by the passage of H.R. 10392
will have the additional side effect of stimulating these giants into ad-
ditional complimentary research and development work.

Thank you, Mr. Chairman.

Mr. SymixeToN. I want to thank you very much for an excellent and
interesting statement.

Mr. Brown?

Mr. Brow~. Mr. Nash, you have indicated at a cou?le ox points here
that you wish to include in the record some additional n:: . ~rial havin,
to do with the lawsuits which were brought. Do you have t..at material

Mr. DrrLow. We have a package of that material that we will send
to the staff.

Mr. Brown. May I request that it be made a part of the record ¢

Mr. SymingToN. It is so ordered.

[Additional material requested for the record follows:]
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ENVIROIIMENTAL PROTECTION “6GincY
Adr Pollution Centrol Qffic..

January 22, 1971

Economic Effects of lealth-Juscice Nepartment Reviced
Dr. Ronald FEnegel, Assistant Director
Bureau of Criteria and Standards

The attached report includes revisions and suggestions by ifr.
Louis Lombardo. Paragraphs 2 and 3 under Assumptions have been revised.
In place of using total expenses of the Veterans Administration, total
expenses for medical and administiative expenscs is nsced fn calculating

the added cost resulting from health eifects of autonobile exhaust.
. ,j KON/
iltsin 72 A e ap
Wilson D. ‘lig’gan{_&'h.l).
Attachment

ce: Dr. Rewiil
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HEALTH COSTS TO THE FEDERAL GOVERNMENT
OF MOTOR VEHICLE AIR POLLUTION: ADDITIONAL
COSTS TO THE VETERAMNS ADMINTSTRATION AND
FOR FEDERAL MEDICIKE FACILITIES ARD
MANPOWER TRAINING

W. B. Riggan, C. R. Sharp, and W. C. Nelson

Supplement to an In-house Project Report

~ Ecoicgical Research Branch |
Division of Health Effects Research
Bureau of Criteria and Standards
Air Pollution Control Office
Environmental Protection Agency

January 1971
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Health Costs to the Federal Government
of Motor Vehicle Air Pollution: Additional
Costs to the Vetcrans Administration and
for Federal Medicine Facilities
and Manpower Training

This is a supplement to the report, “Cost to the Federal Government
of Health Effects Damage Attributed to Air Pollution From Motor
Vehicles". Cost estimates in this report were omitted from the

original repor:.

Assumptions:

For U. §. Public Health Service General Hospitals in 1969, the
percentage of bed days used by discharged patients,'who were diagnosed
as having lung canc?r. heart discase, and respiratory disease, is

an estimate of the percentage of the total health cost which can

be attributed to these diseases.

Number of individuals granted total disability by Social Security
increased by more than 60 percent between 1957 and 1969.1,2 Also,
proportion of individuals with respiratory disease increased 16 percent

during this time period.

(

Estimates in this paper do not include the change in the relative
importance of respiratory disease. Eve; with this omission, present
estimates are congervative and deviati;ns or err&r; are under-estimates
in spite of ‘the changes in importance of respiratory disease and

heart disease during.the period considered. Hospital days used as
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the basis for estimating the relative impertance of each disease
include both men and women. Medical expenses by the Veterans

Administration are for men mostly. The diuuies Eon:idered occur
much more Afrequentliy among wmen than among women. Hence » the per-
centage of hospital days is lower than it would have been if only

hospitll days for men had been usged.

Conversion factor:

Scatistics reported and the iecountlng _éylten used by the Veterans
Administration and subsidies by the‘ federal government fail to

carry the specific added cost for health effects damage attributed
to air pollution from wmotor vehicles. In fact, the data fail to lise
separately the cost of lung cancer, arteriosclerotic heart disease
uclpding coronary, acute and chronic bronchitﬁ and emphysema.

For this .reason. it is necessary to use supplemental data and the
previoﬁu assumptions to calculat;a conversion factor for separating
the desired cost fraction from medical and administrative expenses of
the Veterans Administration, total grants, subsid':les to private
hospitals, training grants, .Eellov'ftﬁip and othe;-'fom’s of. support of

health facilities and training by the federa.l government.

Hospital discharges from Public Health General Hospitals in 1969
were \I:sed' to calculate the conversion factor. The total number
of patients with iung cancer (ICD 160 - 164), heart disease (ICD

420), and bronchitis, acute and chronic respiratory disease including

36-993 O -74-3
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emphysema (ICD 500 - 502, 525 - 527), and the aversge stay were used
to calculate hospital days for each group and ‘percentage of total

hospital use of each group.

" The previous report derived. an estimate of 10 percent of lung cancer
deaths, 10 percent of bronchitis and emphysema deaths and 2.5 per
clcnt of heart disease deaths as being attributed to air pollution
from motor vehicle exhaust. The percentage of total hospital uu;e
attributed to air pollution from motor vehicles 1s shown in Table 1.

The 3 diulies accounted for .71 percent of total hospital usage.

Added expenditures by the Veterans Administration:

Medical and adlinis;rative' expenses of the Veterans Administration
ranged from 1;0 billicn dollars in 1960 to 1.7 billion dollars in

1969. The final value has been converted to 1970 dollars using 6

percent interest rate compounded annually (Table 2). The estimated
added cost ranges from 12.6 to 13.8 million dollars per year. The
estimate is that the federal government spent 158;7 miliion dollars
more on medical expenses for veterans than they w';uld have vitl'wut

air pollution from motor vehicles.

Mded expenditures bv the federa) government for medical facilities
and training: '

Expenditures for subsidies for private hospital construction, health

sanpower education and utilization support and training fellowship
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and research grants for 1960 - 1969 are given io Table 3. Using
the conversion factor used for the Veterans Administration of 6
percent interest compounded snnually, the add;d c;spcndituxu by
the federal sweru.oat ui, shown in Table 4. The total estimate is
125.2 million dollars for the 12 year period. '

Summary:

Using certain necessary assumptions, a wmcﬁativa estinaze is made
of the u'lded cost to the Veterans Administration and the sdded
contribution by the federal goverrment for medical facilities and
training. This estimate for;' Veterans Administration is 158.7 million
and for the federsl government is 125.2 million. The estimated
total added cost to the federal govermment for vetersns, medical

facilities and training is 283.9 million for the 12 year period.




3.

32

References.

Social Security, Disability Applicant Statistics - Annual Issues -
gtarting 1963 and continuing to date. ’ ’

Insured and Dikability Workers and Social Security Disability
Program Characteristice and Benefit Payments, 1957 - 1963, Social
Security Administration, office of Research and Statistics.

part 2 - Diagnostic and Demographjc Data, Federal Health Programs
Service Annual Statistical Summary, Fiscal Year 1969, Superintendent
of Documents, U. S. Printing Office, Washington, D.C.

Statistical Summary to Annual Report 1969 Administration of
‘Veterans Affairs, Superintendent of Documents, U. S. Printing

of fice, Hgshington. D.C.

Subsidy and Subsidy - Effects Program of the U. S. Government.
Materials prepared for the Joint Feonomic Committee, Congress
of the U. S., U. S. Printing 0ffice, Washington, D.C., 1965.




33

: Table 1
Hospital Discharges, Diagnostic Groupings
Mean Stay (Days), Percentage of Total Due

to Automobile Exhaust

Percentage of Percentage ofb Percentag

total in diag- diagnostic total hos
Mean Total nostic groupings usage duf
I1CD Total stay stay groupings due to auto auto exh;
Cause code number® days® days® exhsust
Total All 42,046 17.5 735,805 100
Lung Cancer 160-164 475 40.6 19,285 2.6 10 .26
Heart® 420 1341 19.4 26,015 3.5 2.5 .09
Respiratoryd  500-502 1998 26,38k 1.6 10 .36
525~527
Total .11¢
Source: Part 2 - Diaguostic aand Dewographic Data, Federal Heslth Programs Service

Annusl Statistical Summary, Fiscal Ycar 1969, Table Z, page 10, U. S.
Superintendent of Documents, U. S. Printing Office, Washington, D. C.

a. The patients discharged from Public Health Service General Hospitzls by diagnostic
groupings and mean stay during fiscal year 1969.

b. Percentages derived in "Cost to the Federa) Government of Bealth Effects
Damage Attributed to Air Pollution from Motor Vehicles.

c. -Arteriosclerotic heart disease including coronary (ICD 420).
d. Acute and chronic bronchitis and emphysema (ICD 500-502, 525-527).

e. Conversion factor for use an total expenditures for deriving extra expenditures
due to auto exhaust.
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VA Expenditures (Non-Accrual Basis)-Fiscal
Years 1958-59, 1970 Value of Added Fxpense Because
of Motor Vehicle Emissions
(Amount in Million Dollars)

Table 2

F

Extra VA’ 1970 Value 1970 Value of

VA Medical and expenditures at 6% extra VA expendi;

administrative due to auto compound due to nutcnobil’
Year expenditures? exhaust interest exhaust
1958 940 6.67 2.01 13.4
1959 1,C12 7.19 1.89 13.6
1960 1,084 7.70 1.79 13.8
1961 1,153 8.19 1.69 13.8
1962 1,196 8.49 1.59 13.5
1963 1,246 8.85 1.5 13.3
1964 1,292 9.17 1.42 13.0
1965 1,358 2.64 1.34 12.9
1966 1,406 9.98 1.26 12.6
1967 1,518 10.78 1.19 12.8
1968 1,620 11.50 1.12 12.9
1969 1,735 12.32 1.06 13.1

Total 158.7

a. Source: Statistical summary to annual report J969 Administrator of Veterans

Affairs, Table 63, page 59.

This includes hospital and domiciliary facilitjes
(construction and related costs), grants for construction of state nursing homes,
National Cancer Imstitute Public Health Service (transfer to Veteran Administration),
grants to the Republic of the Philippines, and medical and administrative expenses.
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Table 3

Federal Expenditures for Medical
Facilities and Training
{amount in million dollars)

Subsidy ’ Health manpower Training

for private ' education and fellowship

hospital utilizacion and research
Year® construction suppor t¢ grantad Tota.
1958 44 127 189 360
1959 62 161 240 463
1960 80 195 293 568
1961 93 205 ) 439 737
1962 95 224 582 901
1963 113 237 689 1,639
1964 1258 239 748 1,174
1965 193 360 772 1,325
1966 196 417 819 1,432
1967 205 553 911 1,669
1968 253 634 847 1,734

1969 255b 563 752 1,510

a. Subsidy and Subsidy-Lffects Programs of the U. S. Government - Materials
prepared for tbe Joint Fconomic Committee, Congress of the U. S., U.S. Printing
Office, Washington, D. C., 1965. Table 2, Pp. 24 - 25. Data for 1960 - 1964 are
appropriations.

b. Construction reports - Value of new construction put in place, U. S. Depart-
ment of Commcrce, Bureau of Census, August 1970, . S. Printing Office,
Washington, D. C., Table 5, P. 11. Data for 1965 - 1969 arc value of construction
put in place. J

¢. NIH Almanac 1965, Prepared by Office of Information, NIN, Bethesda, Meryland
20014. Burecau of Health Professions Fducation and Manpower Training Support
Programs, Fiscal Years 1955 - 1969, Pp. 66 -~ 67. This includes Hill - Burton
Hospital construction.

d. NIH Almanac 1965, Research Grant Appropriations, Training Program Appropriation,
and Fellowship Awards Appropriations, Pp. 83, 84, 85.

e. Years 1958 - 1959 are extrapolated from data for years 1960 through 1969,
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Table 4

Additional Federal Expenditures for Medical
Facilities and Training Due to Motor
Vehicle Emissions
(awount in million dollars)

Federal expenditure .71 percent 1970 value 1970 value
for medical of toutal at 6% of added
training and expenditure ’ compound expenditures

Year? facilities interest exhaust

1958 360 2.6 2.01 5.2

1959 463 3.3 1.89 6.2

1960 568 4.0 1.79 7.2

1961 737 5.2 1.69 8.8

1962 90 6.4 1.59 10.2

1963 1,039 7.4 1.50 11.1

1964 1,174 8.4 1.42 11.8

1965 1,325 9.4 1.34 12,6

1966 1,432 10.2 1.26 12.8

1967 1,669 11.8 1.19 14.1

1968 1,734 12.3 1.12 3.8

1969 1,510 10.7 1.06 11.4

s Total 125.2
Source: Table 3

a. Years 1958 - 1959 arc extrapolated from data for years 1960 through 1969.
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Table 5

VA Expenditures (Non-Accrual Basis)-Fiscal
Years 1960-69,. 1970 Value of Added Fxpense Because
of Motor.Vehicle Emissicns
(Amount in Million Dollars)

Exira VA 1970 Value 1970 value of
extra VA expenditure

administrative due to auto compound due to automobile
Year expendituresd exhaust interest . exhaust
1960 6,376 45.3 1.79 81.0
1961 6,802 48.3 1.69 : 81.6
1962 6,709 47.6 1.59 75.7
1963 7,004 49.7 1.50 79.1 .
1964 7,052 50.1 1,42 1.1
1965 7,119 50.7 1.34 67.9
1966 7,472 53.1 1.26 66.8
1967 8,122 57.7 1.19 68.6
1968 8,55, 60.7 1.12 68.0
1269 9,159 05.8 1.06 63.9

Total 728.7

a, Source: Statistical su.siiv (¢ annual report 1969 Administrator of Veterans

Affairs, Table 63, page 59. 7*ms includes hospital and ‘domiciliary facilities
(construction and related costs), grants for construction of state nursing homes,
National Cancer Institute Public Health Service (transfer to Veteran Administration),
grants to the Republic of the Philippines, and medical and administrative expenses.
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Please find enclosed copies of the latest revised repoit on the Economic
Cost of Air Pollutjon Due to the Automobile, 1953-70.
o & Lt 157

Donald G. Gillette

Chief, Effects Assessment Branch

Division of Ecopomic Effects Reaearch
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THUE ECONOMIC COST OF AlR POLLUTION FROM MOTOR VERLCLES

Summary
Introduction

The Effects of Air Pollution Related to Vehicle Emissions

A. Vegetation
1. Horticultural and field crops
2. Damage to forests

3. Summary of costs

Materials
1. Damage to rubber materials

2, Damages to textiles
Expenditures Relatcd to Air Pollution from Motor Vehicles

Cost to the Federal Government
A. Vegetative damages

B. Material damages

on




e e i
e ——

41

: SUMMARY OF ECONOMIC COST DUE 70 AIR POLLUTION
FRON MOTOR VEHTCLES

Estimates of vegetative and material dasage due to pollut

related to automotive emission

The estimates for each type of cost are

1953 through 1970 as follows:

Cost

Federal Government
(millions of dollars)

ants

8 have been examined in this paper.

summarized for the period

Nationai Estimate
of Total Cost
(millions of dollars)

to the

Iype of Cost

Vegetative damage 45 1,136
Material damage 122 6,173
Rubber 48 ‘ 3,711
Textiles T4 2,462
Governmental
expenditures 41 43
Total 208 7,352

Thus the total estimated cost was app

roximately $7.4 billion, and the

Federal Government's share of this cost was about §$0.2 billionm, or
2.8 percent of the total.
For the year 1970 the costs were estimated as follows:
Federal Total
Type of Cost (millions of dollars) (millions of dollars)
Vegetative damage 5 ‘ - 114
Material damage 1 548
-Rubber 286
Textiles 262
Governmental
- expenditures 14 15
Total 30 6717
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ECONOMIC COSTS OF AIR POLLUTION FROM MOTOR VEHICLES

The autowobile was ‘spawned by the cmerging technology of the
early tuentigth century. From a total of only 8 thousand motor
vehicle registrations in 1900, by 1968 the total had reached more
than 100 nillion,l with the total doubling between 1950 and 1968,

Driving a car has become an institution in this country. 1Ir a
recent roportz it was stated that, "Use of the private automobile for
petsongl ttansporf has been one of the distinguishing hallmarks of
tpin Nation's culture." "The same report goes on to discuss the con-
sequences of this phenomena; "Oniy recently have social problems
associsted with their widespread use, such as air pollution, become
a8 matter of public concern. Automotive emissions were identified as
an important source of atmospheric contaminants in the early 1950's,
when th;y were shown to be the major contributor to the chemical
reactions which create atmospheric smog in the Los Angeles basins."

The pollution problem related to motor vehicles has received
widespread publicity in the Los Angeles area; however, it has been
_reported that pollution resulting from motor vehicles affects 26 of
California's 58 counties.3 Outside of Ca{ifotnia, manifestations of
phétochenical hnog have been observed 1nq;ore than 20 states, the District
.of Columbia, Canada, Mexico, and parts of Europe.b In an attempt to roll

back the concentrations to the levels existing around 1940, emission




—

43

standards for CO and NC have been imposcd on a national basis. Cali-
fornia has also set standards for NO‘ and Ox.5

. One means of reducing pollution related to automobile emigsions
would be to uodify or‘cﬂange the pover source. Some modifications
might include a high velocity carburetor, an optimized spark timing,
a ?ecycling of exhaust gases, fucl changes, and catslytic afterburners.
Perhaps a different type of engine could be employed; some uell-gpown
exanples include the battery powered engine, the itga- engine, the gas
tutbing, the Wankel (or rotary) engine, the steam engine, ﬁbe gas

ensine.6 Unfortunately,'these latter alternatives, if feasible, are

- several years in the.future.

Since controlsveurrently are required only on new cars and ap-
proximately 4.5X of the vehicles miles traveled are by vehicles 12

years of age and older,7 the problem of emissions from motor vehiclés

" will be present for years, barring a major technological breakthrough.

In view of this situstion it is pertinent for APCO to identify and

estimate the extent of'danage caused by pollutants related to vehicle

emissions. This paper will provide economic estimates of damages to

vegetation and materiale incurred by the public and private sectors of
Qur economy.

I. The Effects of Air Pollution from Motor Vehicles on Vegetation

A, Horticultural and field crops

Photochemical or oxidant air pollution damage to crops was first

noticed in Los Angeles County in 1944, 1In 1949 damage to eleven ge-
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lected lcafy and vcpetable crops in that county caused an cstimated

loss of approximatcly $480,000.8 By 1950 crop domage was reported

in the neighboring counties of Orange, Riverside, and San Bernardino

as well as from the San Francisco Bay Area.g By 1956 economic damage
to crops was reported in 19 counties in the state of Caliiotnia;lo
27 counties were involved by 1961.n

In 1967, smog damage in Los Angeles County alone was estimated to
have caus;d a wminimum of $4,000,000 in crop 1osses.12 These loss;a
were based mainly on reports of actual field damage reported by farmers
or that dannge noted by field inspections. This figurc does not take into
account losscs to ornamentals that have becen incurred by homeowners and
the like. Thus, we can conclude that this estimate is quite conservative
and indeed, the actual figure of plant losses sustained in Los Angeles
County is probably several times higher.

Crop losses due to the effects of photochemical air pollutants are

‘also being realized throughout the agriculturally rich San Joaquin

and Sacramento Valleys.

The California Department of Public Health estimated that amnual
losses of agronomic species due to air pollution in balifornia could
total 3100,000,000.13 Van Brackle stated in 1967 that in California
alone when one considers more than visible. affects, annual smog damage
to agricultural crops may be as high as 3132,000.000.1‘

: Photochenmical air pollution damage to plants is not unique to

California by any means. Damage symptoms of ozone have been reported

in at least 20 states and the District of Columbia.15 The same
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report cites Lhe growing importonce of photochemical air pollution
. along the Eastern Scaboard of the United States, 1In 1961 crop losses
along the Seaboard were conservatively estimated at $18,000,000.16

In 1968 an cetimated $3,000,000 loss to the cigar wrapper tobacco

 industry in the Connecticut River Valley was attributed to oxidant

air pollution.17 In the densely populated state of New Jersey, one
field investigator has reported ozone injury on 17 different crops
growing in that area. Ozone has setious!y jeopardized the continued
commercial production of spinach, and poasibly endive, chicory, and some
varieties of petunias in New Jersey, and there is evidence that some
growers of sbinacb in the Philadelphia area have been forced out of
production because of increasing oxidant leveln.18 To what extent auto~
mobiles contribute. to the air pollution problem in this castern section

~of the country is mot known, but it is believed that they are the major
contributor of the raw material for photochemical air pollutauts.

The floricultural industry in many large urban areas has historically
been affected by the photochemical pollution complex. Years ago orchid
growers were forced out of production in the Los Angeles Area. Near
San Francisco the combined loss :o‘three orchid growers amounted to

aboyt $70,000 in one year alone.l9 These losses were attributed to

-

ethylene, a product of the automobile exhaust,

36-993 O~ 74 - 4
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B. Dasage to Forvsts

In 1969 an estimated 1.3 million pondcrosa pines, which vere
located on approximately 100,000 acres of the San Bernardino National
Forest lands, were adversely affected and exhibited smog type injury
from the generation of photochemical pollutants arising out of the
Los Angeles lasin.zo Because of its proximity to Los Angeles and its
scenic beauty, the San Bernardino Forest attracts millions of people
lnnualli to partake of its many recreational opportunities, Land in
the resort creq'adjnéen: to Lake Arrowhead has been valued from $50,000
to $60,000 per acre.21 This land valuation is ciosely tied t; the

derosa pine, for similar plots without such trees are

pr of p

valued at less than $20,000 per acre.22 To put an economic valuation

on recreational use, aesthetic beauty, and watershed protection, is
noét difficult, but névertheleas the loss is quite significant, Of
éven more importance ié the potent#al area that might be affected.
In addition to the San Bernardino National Forest, forest stands are

being affected by smog in the Santa Cruz area and in the vicinity of

Sequoia National Forest.?

C. Susmmary of Vepetative Costs .
A -

As noted earlier, the first losses due to vegetative damage from
;utonobile related pollutants were repoéted in 1949, To estimate the

total vegetative damage since 1949, it was assumed that the increased
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damage was directly proportional to the incrcase in motor vehicle
registrations., The estimates of vegetative damage attributed to this
source of pollution for-the years 1953 through 1970 inclusive, are
shown in Figure 1, For this period the emissions from the automobile
were estimated to be responsible for $1.i billion for plant and crop
damage in this country. (See Table 3)

The two major 1ngre61ents of the photochemical smog are Nox-and
ozone. On the average across the nation 38% of the NOx emitted into the
atnospgere can be associated Qith the automobile. This figure reflects
a high, in six west coast SMSA's, of nearly 57X of the total oxides of
nitrogen and a low of only 18X of the total oxides of nitrogen in east
coagt SMS5A's., However, the persistent increase in pollution levels and
the resulting damages must be attributed to the automobile.

It should.be recognized that.the year to year variation in tﬁe
amount of damage caused by air pollution Qay be considerable. In 1967,
for example, spné estimates of damage reported in California alone ex-

. 24
ceeded the estimated level shown in Figure 1. Most of the estimates

" on vegetative damage are inadequate for deriving national estimates

because of the lack of systematic methods of assessing damages and

the limited area and number of crops for vhich said assessments were

-t

made. Consequently, in arriving at the national damage levels, ex-

trapolations of probable damage to other crops and production areas

were necessitated,
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11. Material Damage Due tu Air Pollution from Motor Veliicles

A. Damage to lwubber Materials

1. Cost of Additives

The most common preventive measure employed to reduce damage due to
automobile emission pollution is the add%tion of an antiozonant to rubber.
Preliminary results from a recent progress report of a contracted study
indicate that the cost of adding antiozonants is approximately one per-
cent of ﬁhe total market value of tires sold.25 The total rubber market
for 1968 was $8 billion.26 and tires accounted for $5.2 billionm or 65
percent of the tota1.27 Thus, the cost of adding antiozonant to tires
in 1968 amounted to $52 million. Not all of this cost, however, can
be attpibuted to the pollutants emitted by the automobile. Since
ozone occurs naturally in the atmosphere, there would even be ozone con-
centrations without internal comhustion engines. This background
concentration at sea level has been estimated as about .02 to .04
ppﬁ.z8 COnsequentli, the total antiozonant costs for tires were
discounted by 20 percent to reflect a4 more realistic estimate of those
costs that can be attributed to auto emissions. In 1968 this cost was
estimated to be around $42 million. With 1968 as the base year and
assuming the cost per tire of the additicg remained constant for the

.period of interest, the annual cost vas estimated as follows based on the

number of tires ehipped.29

Cost (x year) = Number of Tires Shipped (x year
Cost - 1968 Number of Tires Shipped - 1968




60

55

50

45 }

40 F

By

30 ¢

25

Millions of Dollars

20

15 ¢

10 Other rubber products

2 3. () 4
533 55 57 59 61 .63 65 67 69

0 bt

YEAR

Figure 2. THE COST OF ANTIOZONANf ADDkD TO RUBBER MATERIALS
TO RETARD DAMAGES ATTRIBUTABLE TO VEHICLE EMISSIONS*

*
Data presented in Table 3.
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From 1953 to 1970 inclusive, the estimated costs atiributed to the
automobile was $523 million.

As stated above, approximatley 65 percent of the nation's rubber
production goes into tires. 1Twenty percent of the total production does
not go into tires, but is also treated wigh antjozonant. Assuming
the cost of adding antiozonants to thesc rubber products is one percent
of the total market value and the ratio of the production of rubber
products treated with antiozonants to tire production remains the same,
the total cost of the antiozonant for this type of rubber was estimated
to be $163 million for the 18 year period.

Figure 2 shows the cost of antiozonant added to rubber materials
t§ retard damages attributable to vehicle emissions from 1953 to 1970,

The data including the annualized costs can be found in Table 3,

2. Premature Failures and Replacements Costs

The second eiement to be considered in estimating the cost of pol-
lution damage to rubber goods is the cost of replacement. Obtaining
information on the types and numbers of failures of rubber products
and even more impoftant the causes of these failures is understandably
a difficult problem.30 For the major subgroup tires, a recently completed

research contract yielded an estimate of replacement cost for the year

1970 of $3: million.31 The assumptions made were that not over 3 percent

of tire raplacement is caused by sidewall failure and that these tires
have been driven an average of 75 percent of their normal life.32 The
cost of replacement for tires was estimated as $496 million for the

period 1953 through 1970 as follows:
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Cost 5)51‘:_11 . Motor Vehicle Repdstration (x_year)
Cost (1970 Mo

fotor Vehiclc Regdstration (1970)

Mechanical goods, wire and cable, hoses, and miscellancous goods
comprise the category, other rubber products., An estiﬁate of replacement
costs for this group for the year 1970 is $189 million at the retall
level.33 The estimate does not include the labor cost of replacement
since a realistic estimate cannot be made. With 1970 as the base year,

the annualized cost for the period of interest was estimated as follows:

Cost_(x ycar) _ Motor Vehicle Registration (x year)
Cost (1970) Motor Vehicle Registration (1970)

The estimated total cost from 1953 through 1970 was $2.5 billion.

An additional area in estimating the cost of pollution damage to
rubbet goods relates to the replacement of costly assemblies when a
rubber component fails. It is extremely difficult to estimate this
type of damage because it is frequently not known which component caused
tﬁe failure. A few estimates for certain types of industry have been
attempted. A wire and cable industry spokesman estimated that if labor
costs are included, the cost to that single industry might be as high
as $24 million annually.34 The automotiyg.industry also has a replace-
ment problem other than tires, but no figures arc available, to date
-there is no estimate of the total cost for entire subassemblies, but

indications are that the costs will be substantial.
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SUMMARY OF COSTS FOR OZ0RE DAMAGE TO RUBBER
ATTRIBUTED TO AUTOMOBILE EMISSIONS 1953-70

Millions of dollars

Antiozonant (tires) 523
Antiozonant (non-tires) 163
Premature failure (tires) 496
Premature failure (other products) 2529

3711

B. Damage to Textiles

1. Deterioration of textiles

The damage to fabrics due to air pollution resulting from motor
vehicle emissions is difficult to assess. An attempt to estimate
textile damages (fading excluded) duc to gaseous pollution was made
by Salmon of the Midwest Research Institute.35 To obtain the values
presented in Table 1, Salmon used the product of annual dollar volume,
economic life, and a labor content factor to provide a measure of the
total value of a material in use. Multiplying this total value by

the fraction of the material actually exposed to air pollution provided -

‘a value of in-place material exposed to air pollution,
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TABLE 1

DETER{ORATION DUE TO CASEQUS POLLUTION

Value of In-place

Annual Materinl Exposed Economic
‘ Production Economic to Air Pollution Loss to Textiles

Fabric (Billions) Life (Billions) (Millions of Dollars)
Cotton 3.34 6 3.80 152.0
Hool 1.08 6 2.48 99.2
Nylon .83 6 .95 38.0
Cellulose ester .22 6 .82 32.8
Rayon .29 6 .33 15.2
Acrylics .17 6 .19 7.6
Acetate .16 6 .19 7.6
Polyester .14 6 .16 6.4
Polyolefins .04 _6 =04 1.6
Total 6.27 8.96 360.4

If one assumes that one-third of this damage may be attributed to
03 and perhaps Nox from automobiles,36 then the estimate of annual damages
to textiles would be approximately $120 million. Correcting for an
03 background of 20X, the estimate for 1968 becomes $96 million,
Using the national income of the text11q¢industries from apparel and

fabricated textile products for the past 18 years and assuming the damage

-is proportional to the number of vebicles in use, the annual costs were

estimated using 1968 as the base year,
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Cost (x year) . Nativnal lIncome (x year) , Motor Vehiele Repistrations (x year)

Cost ~ 1968 National incowe - 1968 Holor Vehicle Registrations - 1968
The total costs for the period of interest was about $1.1 billionm.

2, PFading of dyes

Preliminary estimates of the economic cost of the fading of dyes
on textiles due to NOx and 03 have been obtained from a contract now
in pxogress.37 The numbers must be qualified insofar as the final
figures will be based upon more complete production data and remedial
processing costs. However, the contractor believes that the relative
magnitude of the estimates will remain unchanged. The damages from NOx
have been modified to account for the fact that only about 50% of the
NOx emitted into the atmosphere comes from motor vehiclcs.38 The
assumption that 20 percent of the 03 concentration may be attributed
to background was retained for this section.

The economlc cost of NOx fading of acetate dyed fabrics was broken
down into several categories, These include increased cost of dyes
more resistant to NOx fading; cost of inhibitors for cheaper dyes;
cost of research; cost of quality control related to use of more ex-
pensive dyes; loss due to fading at the Egpufacturer or retail levels
and cost to consumers in the form of reduction in wear-life. The
annual total cost of NOx damage to acetate dyed fabrics was estimated

to be.$36 million,
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The cconomir cost of NOx fading of dyes on viscose rayon was
estimated by assumlng 8 two year wear-life and a premature loss in
weaxr-life of 10 percent; The annual estimated cost totaled $11 million.

The economic cost of NOx fading of cotton dycs was estimated for
three types of dyes. The annual damage attxibutable to uo: from motor
vehicles was estimated to be $3 million for sulfur dyes, $7.5 million
for direct dyes and $1 wmillion for reactive dyes, for a total cost of
$11.5 million,

Oﬁé further estimate of Nox damage was the cost of optical brightners.
These brightners are employed to retard yellowing of whites for acetates,
spandex and nylons. The total cost in this area was about $2.8 nillion
annually,

The ozone fading of polyester~cotton on permanent press fabrics
was also investigated. The annual cost of research, quality control
and testing, use of remedial dyes and finishes, extra cost of higher
operating temperatures, and fading on manufacturers and retail shelves
was estimated as $13.6 million. The cost of ozone fading of acetate
and triacetate fabrics was also estimated, and the ozone related damage,
excluding background, was calculated as about $20 million.

One other sector of the textile industry investigated was the

-

economic cost of ozone fading on nylon carpets. The total cost to

that industry of ozone related damages and research was estimated at

approximatelyis33 million.
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A summiry of the estimated cosis follows for the year 1968:

Millions of dollars

NO‘ fading of acctate and triacetate 36
NOx fading of dycs on viscose rayon 1
IO‘ fading of cotton ! 11.5
NOx yellowing of whites on acetate-nylon-spandex 2.8
03 color fading of dyes on acetate and triacetate 13.6
03 color fading on pemmanent press garments 20
03 color fading on nylon carpets 33

Total 127.9

The overall estimate of damage for the 18-ycar period was
determined as follows using the rate of change of the national income
of the textile industry and assuming the level of damage to be directly

proportional to the number of motor vehicles:

Damage (x year) , National Income Textiles (x vear) x Motor Vehicle Registrations (x year)
Damage -~ 1968 National Income Textile - 1968 Motor Vehicle Registrations - 1968

The annual costs are indicated in Figure 5 and Table 3. The estimated
cost for the 18~year period was about $1.4 billiom.

-

III. Governmental Expeuditures Related to Air Pollution from Motor Vehicles

Since 1956, the Federal Government has designated a considerable sum
of money for research related to emissions from motor vehicles. An

effort has been made to estimatc the expenditures for research grants,
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survey and demonsitvation prants, control agency funde, and direct
operations.

The annualized datg for the expenditures denoted above have been
tabulated in Table 2, The expenditures of the Federal Government were
estimated to total $41.3 million and the state and local funds were

estimated as approximately $1.7 million for the period of reference.

IV. Cost to the Federal Government of Damage Attributed to Air Pollutants
from Motor Vehicles

A, Vegetative Damage

The costs to the Federal sector are estimated to be minimal relative
to the total economic impact of plant losses. The smog damage to more -
than 100,000 acres in the San Bernardino and Angeles National Forests

in southern California represents’ the major cost to the Federal Govern~

" ment. As stated earlier, some 1.3 million trees are affected to some

extent by the photochemical air pollution emanating from the Los Angeles
megalopolis.

Economic costs would include a reduction in tree growth and thus a
loss in timber value, some loss in watershed protection, a decrease in
aegthetic quality and perhaﬁs recreational use of thé forests, and a
potential impact om the wildlife habitat™associated with forest cover.
Considering the evidence of air pollution damage that has beeﬁ presented
‘it can be estimated that the annualized costs in 1969 may total $5,000,000,

and may be as much as $40,000,000 for the period of interest.
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B, Material damage

The total cost of antiozonant which is added to rubber to retard
cracking may be broken éown into public and private costs. The cost
to the Federal Government was cstimated by employing production figures
for defense-oriented industries and data obtained from the Annual
Motor Vehicle Repott.39 Based upon this data, it was estimated that
three percent of the antiozonant cost, or about $21 million, coula be
attributed to the Federal Govermment f@r the period in reference.

It should be noted that the assumption was made that even though
the Federal Government purchases its tires at a cheaper rate, the cost
of the antiozonant was the same.

The Federal Govermment‘’s share of the cost of tire replacement was

determined by taking the proportion of the federal fleet, approximately

. 0.5% of all the motor vehicles,40 times the total cost of tire replace-

ment due to ozone damage. This leads to an estimate of approximately
$2.5 million for the 18-year period.

The Federal Government's portion of the cost of replacing other
rubber products such as mechanical goods, hoses, wire and cable, and
miscellaneous goods was estimate& by assumfng that the government
installations use onec percent of thesc gqus. The estimated cost to
the Federal Government was then calculated to be about $25 million
€rom 1953 to 1970,

The Federal Government's share of the economic loss to textiles

due to air pollution from motor vehicles was estimated by assuming
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that 3% of this market was purchased by the Federal Government. The
total damage to textiles was estimated as $2,462 nillioﬁ and the federal
;hnre was estimated to be about §74 million.

A summary of the damage costs to the Federal Govermnment for the

years 1953 through 1970 as follows:

Millions of dollars

Vegetation 45.0

} Antiozonant ’ 20.6
} Premature tire failure 2,9
Premature fajlure (other rubber goods) 25.3

Textiles ' 3.9

’ Total 167.3

36-993 O - 74 -5
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PUBLIC HEALTH SERVICE
ENVIRONMENTAL HEALTH SERVICE
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October 9, 1970
Assistant Chief, Ecological Research Branch

Cost to the Federal Governuent of Health Effects Damage Attributed to Atr
Pollution from Motor Vehicles. .

Dr. Engel, Assistant Director, Bureau of Criteria and Standards & £C
Through: Director, DHER Lo

Through: Chief, ERB WP

1. Last week Louis Lbmbardo asked about clearance of the attached
report. Draft copies were distributed to DHER, DEER, BCS and Louis
tombardo. I have received no suggestions for revision. 1 have added
an abstract, introduction, and modified the summary.

2. This is a Minimum Creditable Estimate. The summary 1ists some of the
omitted costs to the Federal Government.

i o

Wilson B. Riggan, P
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Cost to the Fede..l Governmeut of llealth Effects u«Tago
Attributed to Alr Pollution from Motor Vehicles

W, B. Riggan, Ray Sharp, R. W. Buechley, W. C. Nelson, and V. A. Newill

Of the components considered in a cost benefit analysis of air pollution
control, the health component is the most difficult to a;séss. This
report is the first halting step to quantify health costs from a major
pollutant source - motor vehicles, The report considers only direct

costs to the Fedaral Government.

Some of the.covariates which confound the  results of health studies' -.
of air pollution are:. Smoking history, occupational exposure, popula-

tion age structure, population mobility and residential exposure.

The wajor pollutants emitted by motor vehicles are: (1) hydrocarbons;
(2) carbon monoxide; (3) oxides of nitrogen; and (4) lead and its
compounds contained in emitted particulates. Automobile exhaust is
the major sours~ of pollutants which reacc photochemically to form

oxidancs.

The peycentage of deaths attrlbuted to motor vehicle pollution are
based on-the results of epidemiological studies. Deaths from lang
cancer,-bronchltis, arteriosclerntic heart disease including coronafy
discase, ahd motor veﬁicle aeccidents are used in estimating the cost.
Had thesa pcople lived a normal 1ife, they would have paid income taxes
like normal individhals from the same age cohort. Present values are
nceded of all income taxes which would have been paid. First, 1960

life tables were modified by adjustlng the probability of death
. N




71

for cach of the above causes of death. New life tables were cal-
culated for-5 year age intervqls and for both sexes. Compound
interest at 6 percemt ula.added to income taxes which would have been
paid before 1970 and future income tax payments which would have been

made aFfter 1970 were discounted at 6 percent.

Results of epidemiological studies were uged to derive the percentage

of disabled workers with bfonchitis and heart disease attributed to motor

vehicle pollution. These percentages were applied to social security

payments for the years 1958-196. Compound interest at 6 percent was
added to annual payments to arrive at the present value, January, 1970.

Future payments for those who had not reached 65 by January, 1970 ha;e

not been included.

Information is ;ot available on reduction in production resulting from
gye irritation bv oxidants.Estimates of the cost from lost production
of government employees is calcylated uging the measured oxidant
jevel at the continuous air monitoring gtation in Washingtom, D.C.
This is based on an assumed IQ percent reduc work output.

The dollar costs to the U. S. Government attributable to these comppnents
vere:

9
Mortality |, $1.9 x 104
Disablement ) 2 x 10;
Lost Production 1 x 10
Total §2.2 x 109

Thug, somewhat over two billion dollars has becn lost from Federal
revenues, or expended, as the result of.-motor vehicle based air pollution.
Are the benefits worth this cost?
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This is not the complete answer. It i3 our first atteampt and one

.which we present with misgivings. Our misgivings come from the

inability of health studies to assess the relative contribution

of relevant covariates.

1Ecologtcal Research Branch, Division of llealth Effccts Research,
Bureau of Criteria and Standards, National Air Pollution Control
Administration, Environmental Health Service, Public Health Service,
Department of Health Education and Welfare, 211 West Chapel Will
Street, Durham, North Carolina 27701
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Cost to the Federal Government of Health Effects Damage Attributed to

Air Pollution from Motor Vehicles.

Summary

OUTLINE -')i/“.,‘ 36¢

R R e T

I. Emissions - Health Effects

n m O O @ >

1. Ccost
A.

Hydrocarb?ns - Health Effects

Carbon Monoxide - Health Effects

Oxidants - Photochemical Smog -~ Health Effects
Oxides of Nitrogen - Health Effects

Lead - Health Effects and body burden

Minor emitted pollutants - Health Effects

to the Federal Government

Method of calculating loss of income tax collection because of
premature death.

Lung cancer - loss of income tax because of pfemature death

1CD 160-164

Bronchitis - loss of income tax because of premature death

1CD 500-502, 525-527

Arteriosclerotic heart disease, including coronary disease -

loss of income tax because of premature death, 1CD-420

Motor Vehicle Accidents - loss of income tax because of premature

death, ICD E810-E835
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D1sabi}ity payments by Social Security to workers who have
not reached 65 years of age. ’
1. Method of calculations
2. Social Security payments to workers disabled - because of
motor vehicle pollution
a. Bronchitis ICD 500-502, 525-527
b. Arteriosclerotic heart disease including coronary disease
3. Estimate of loss of productivity of federal employees,
SMSA, Washington, D. C.

4. Other sources of loss which have not been included.
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Suamary :

Estimates of cost to the federal government of health effects damage
related to motor vehicle emitted pollutants are examined in this paper.
Present value, January, 1970 of.Federa] Income Tax which would have

been paid “after death" by the people who’died prematurely from automotive
pollution in 1953-1961 and 1962-1969, had they lived normal lives is shown
in Table 1. This total is $1.9 billion.

Present value, January, 1970 of social security payments to disabled
workers from automotive pollution in 1958-61 and 1962-69 is shown in
Table 2. These are disabled workers who have not reached 65 years of
age. This total is $189.4 million. This is an underestimate
since it does not include payment to widows and dependents, disability
payments after December 1969, lump sum payments for premature death,

or loss of income tax payments.

Deaths in Table 1 and disabled workers from automobile pollution are

based on health studies. These are cited in discussion and jhstification
for use of.each value. Estimate of present valug of lost production

by federal government workers in Washington, D. C., SMSA for 1960-

61 and 1962-69 is shown in Table 1. The number of hours of eye irritation
is based on measured oxidant levels at CAMP stations in Washington,

D. C. The payrolls are the aptual payrolls in the area. The reduction
in work is an estimate. There are no study results on the reduction

in productivity. The figure of 10 percent reduction in productivity

seems reasonable. The estimated loss value is $97.1 million.




- r——— - r—— ot =

76

Table 1.
Value in January, 1970 of Federal Income Tax which would have

been paid "after death" by the people indicated below who died
in 1953-1961 and 1962-1969, had they lived normal lives.

Present value of taxes which
would have been paid

(Mi11ions of dollars)

Deaths .

resurrected. - 1953-1961 1962-1969 Total
10% of lung cancer

deaths (ICD 160-164) 128.6 141.6 270.2
10% of bronchitis .
deaths (ICD 500-502, 525-527) 57.6 67.9 125.5
2.5% of heart disease
deaths (ICD 420) . 227.5 199.4 - 426.9
10% of motor vehicle : )
deaths (E810-835) 544.4 541.6 . 1,086.0
Total : 958.1 950.5 1,908.6
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Table 2.

w7

Value in January, 1970 of Social Security payment to disabled
workers with emphysema and arteriosclerotic heart disease ig-
cluding coronary for the period of 1958-1961 and 1962-1969.

Category of
Disabled workers

10 percent of emphysema
(1cD 500-502, 525-527)

2.5% of arteriosclerotic

heart including coronary
(1CD 420)

TOTAL

Present value of payments which
would not have been made.

(Thousand Dollars)

1958-1961

1962-1969 Total ~
21,654 93,136 114,790
14,916 59,692 74,608
36,570 152,828 189,398

a. This table includes payments through 1969. Disability payments are
not included for 1970 and after for disabled workers receiving dis-
ability payments in 1969 but who have not reached 65.

36-993 O - 74 -6
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Table 3 summarizes the costs shown in Table 1 and 2. The total
dollar cost attributed to motor vehicle pollution is $2.2 billion.
This is a gross underes timate because of many omissions. Some of the
onitted costs to the Federal Government of health effects damage
are: ‘
1. Added treatment cost of veterans;
2. Added contribution to medical facilities and training by
the Federal Government{
3. Added cost of health research by the Federal Government;
4. Added cost of government operation because of Yoss of
productivity from automobile poliution outside of Washington,
D. C., SMSA:
5. Loss of income tax payments by disabled workers;
6. Payments to disabled workers after 1969 who were disabled
prior to 1970.

What is the cost of impaired lung development? We have observed

this in second grade school children in the dirtier areas of
Cincinnati and in the high NO2 area of Chattanooga. Impaired lung
development precedes chronic respiratory disease in adults. The ™
incidence of A2/Hong Kong, 68 was higher in dirtier areas and influenza
home confinement of second grade school children was significantly

longer. Is this part of a submerged iceberg we cannot see?

This is not the complete answer. It is our first attempt and one
wh{ch we present with misgivings. Our misgivings come from the
inability of epidemiological studies to assess the relative contri-

bution of relevant covariates.
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Table 3
Value in January, 1970 loss of income tax due to premature death, social
éecurity payment to disabled workers, and loss of productivity in SMSA
Washington, D. C.

(Mi1lion dollars)

1953-1961 1962-1969 Total

Premature deaths 960.3 953.0 1,913.3

Social Security Payments 36.6° 152.8 189.4

Loss of productivi&y c

Washington, D. C. 19.8 77.3 97.1
TOTAL 1,016.7 1,183.0 2,199.8

a For years 1958-1961}

b This estimate is based on a 10 percent reduction in productivity
of federal governhent workers due tc eye {rritation from smog -
during hours oxidant concentrations are at or abave the eye
irritation threshold level at the CAMP station.

c For 1960 and 1961
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INTRODUCTION

The health componeqt of cost benefit analysis of air pollution
is the most difficult to assess. Other major romponenté are: (1)
material damages and (2) agricultural crop and livestock damages.
This report is the first halting step to quantify the health cost
from a major pollutant source. It considers only direct cost to the
‘Federal Government.

Many difficulties are encountered. Motor vehicles are not the
only source of pollution. Epidemiological studies must (need to)
assess the relative contribution of other pollutants as wei] as the

contribution by the pollutant of interest. Many studies have used

smoke shade, suspended particulate or some other measure as an index

of air pollution level.. Pollutants usually measured are those we
know how to measure using relatively inexpensive instruments.
Another serious problem is the location of air sampling stations.
One or tvio statiops located in the central city are general1y all we
have to characterize the ambient air of a city. These stations may
be at ground level, on the top of buildings, or even on TV towers. The
national air sampiing network is designed to indicate irend over-.
time but they are not designed to measure the difference in air
pollution levels in two or more cities.

What about the effects of cigarette smoking and occupational
exposure? - Nonsmoking uranium miners and ashestos workers have a
lung cancer rate similar to the population average for nonsmokers.

Cigarette smokers among uranium miners and asbestos workers develop
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Tung cancer at a rate several times higher than the population
average for smokers and a much younger age. This synergeﬁtic
effect undoubtedly exists between other pollutants and cigarette
smoking.

We know about acute effects of automobile pollution. " Suicides
and acciaental deaths occur periodically from breathing autbmobile
exhaust.  What is the chronic effect from long time exposure to lTower
levels of motor vehicle pollution? Studies are complicated by smoking
history, occupational exposure, population age structure, population
mobility and residential exposure. We are just beginning to identify
some of these factors qualitatively.

We do not expect experimenfal quantitative reéults. Mortality
has not proved as useful as we had hoped. Even in an acute air
pollution episode the first to die are the elderly with existing
chronic diseases and difficulties. In an air pollution episode the
chronic disease will be coded on the death certificate as the cause

of death and not air pollution.
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I. ‘Emissions -~ Health Effects

Motor vehicle exhaust in 1565 accounted for 60 percent by weight of

total national air pollution emissions]. The major emitted pollutants

are: (1) hydrocarbons; (2) carbon monoxidef} (3) oxides of nitrogen;

and (4) leag compounds which are contained in_emitted particulates.
Oxidants are among the products formed from emitted pollutants by a complex
system of atmospheric reactions between hydrocarbons and oxides of _
nitrogen inittated by sunlight. Automobile exhaust is the major source of

pollutants which react photochemically to form oxidants.

Minor emitted po]lutaﬁts from automobile exhaust are: (1) particulates
other than lead compounds; (2) oxides of sulfur; and (3) trace elements,
e.g. barium, boron and olher fuel additives. The importance of the minor

emitted pollutants depends on future use of fuel additives.

Registered passenger cars doubled between 1950 and 1967 (Figure 1),

that is, the number of automobiles registered changed from 40 million

to 80 miltion ( Table 4 ). In like manﬁer. fuel consumed on our highwéys
increased from 36 billion gallons in 1950 to 78 billion gallons in 19672
(Figure 2). The American Automobile Manufacturers Association estimate that
there will be 118 million passenger cars by 1975. This estimate is a

three-fold increase in automobiles over 1950.

Road tests of 1966 automobiles equipped with exhaust control devices

like those installed on new 1968 automobiles were conducted in five cities.
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Table 4
Registereé Automobiles and Fuel Consumed

Passenger Fuel Consumption
Cars Highway

Year (000,000) (000,000,000)
1950 40.3 35.7
1951 42.7 38.1
1952 43.8 40.6
1953 46.4 : 42.7
1954 48.5 44.4
1955 . 52.1 47.7
1956 54.2 50.2
1957 - 58,9 51.9
1958 56.9 53.4
1959 59.5 56.3
1960 61.7 57.9
1961 63.3 59.3
1962 65.9 62.0
1963 69.0 64.5
1964 72.0 67.9
1965 75.3 n.a
1966 78.3 - 74.6
1967 80.3 77.7
1968 83.7 81.0*
1969 . 87.0* 84.3*%

Source: Automobile Facts and Figures, Automobile Manufacturers
Association, 320 New Center Building, Detroit,
Michigan {1968)

* Estimated
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Reductions in emissions were 67 percent for carbon monoxide and 35 percent for

hydrocarbons while oxides of nitrogen increased 26 percent3.

The build up in ambient air of pollutants other than oxides of
nitrogen is tending to level off as a result of installation of pollution
control devices. However, today only a little over one-fifth of the passenger

cars registered are equipped with these devices.

A. Hydrbcarbons -~ Health Effects

Automobile exhaust is the major source of hydrocarbons in our cities.

" In Los Angeles motor vehicle exhaust accounts for 90 percent of hydro-

carbon emissions but drops to 70 percent in Washington, D. C., and New

York City.

Hydrocarbons emitted in automobile exhaust contain known carcinogens

and co-carcinogens which may have a synergistic effect. Approximately
two-thirdsvgf hydrocarbons emitted are from motor vehicles. The build
up in hydrocarbon emissions during the past 10 years and the projected
future emissions as a result of motor vehicle emission control are given

in Figure 3.

Raenszel, et al4 analyzed 2,191 lung cancer deaths among white American
males occurring in 46 states. Adjusted for age and smoking history the
mortality ratio of urban to rural was 1.43. The ratios increased with

length of residence.from 1.08 for residence less than a year to 2.00 for -

* 1ife time residence. Similar results were found among white females.

- Table 5 contains the findings of Buell and Dunn from a review of the evidence
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Table §

Summary of lung cancer mortality studies death rates per 100,000
for lung cancer:

Standardized for age and smoking Non-smokers
Urban Rural U/R Urban Rural U/R
101 80 1.26 36 n 3.2
52 39 1.33 15 0 b
189 85 2.23 50 22 2.21°
3 10 3.80¢
149 69 Co2a8 23 29 .79%
100 50 2.00 16 5 3.20f
Source: Buell and Dunn5 _
‘a’ Buell, Dunn and Breslow, California men death rates by counties.
'b’ Hammond and Horne, American men.
'c! Stocks, England and Wales.
'd’ Dearr, Northern Ireland.
'e! 'Golledge and Wicken, England; no adjustment for smoking since
no data on smoking was collected.
Cf Haenszel, et al, American men.
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on lung cancer and air pol]utions. Smokers death rates adjusted for age and
smoking history, ranged from 25 to 123 percent higher in urban than rural

" areas. All differences for non-smokers between rural and urban areas

exceed 120 percent. The urban factor is evident when viewing non-smokers

or adjusting for smoking history and the smoking factor is evident when
viewing rural dwellers exclusively. The authors argue that difference

ia diagnosis quality cannot account for observed urban rural differences.

A1l of the studies point toward an urban and air pollution factor after
standardizing for age and smoking habits. The rural urban difference
can not be explained only in terms of population density and urban factor

without considering air pollution also.

Mortality rates from lung cancer, number of registered passenger cars,

and highway fuel consumption have all doubled since 1952 as can be seen from
Figures 1, 2, and 4. From Figure 3, it is clear not al) hydrocarbon emissions
are in the cities, but about 40 percent are emitted in rural areas.

Hence, some of the rural lung cancer deaths may be from hydrocarbon emissions

from auto exhaust as well as from cigarette smoking.

From a review of studies shown in Table 5, it seems reasonable to say 50%
of all current lung cancer deaths are due to an urban factor and air
pollution. With the present state-of-the-art it appears that the air
pollution effect is larger than otﬁer urban factors. However, we are
assigning only fifty percent of excess urban lung cancer deaths to

air pollution. l!lence, approximately 25 percent of total lung cancer wortality
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is ascribed to air pollution. Since two-thirds of the hydrocarbons

emitted to the ambient air come from motor vehicles] it appears reasonable
to assign two-thirds of 25 percent or 17 percent of lung cancer deaths

to motor vehicle pollution. We are using an estimate of 10 percent

which is conservative.

B. Carbon Monoxide - Health Effects

Carbon monoxide is a colorless, odorless gas. When inhaled it deprives

man of part of his blood's oxygen-carrying capacity.

In 1965 motor vehicle exhaust accounted for 92 percent of all carbon

6, and Clayton et al7, have shown

monoxide (CO) emissions. Chovin
that exposure to CO ambient air levels of 10-12 ppm for 4-5 hours
increases carboxyhemoglobin (COHb) by 1.5 percent, that is from 0.5
to 2 percent. The emission of CO during the past decade and projected

future emissions are shown in Figure 5.

According to the report of a special committee of the National Research
Council on C08, COHb levels as low as 2 percent can cause certain impairnent
in mental functions, CO ambient air levels at several of our CAMP stations
are sufficiently high to maintain a COHb level at or above 2 percent.

For instance, the CAMP station in Chicago has recorded over one-half of

the hourly averages at or above 12 ppmg. This is higher than needed to

maintain a COHb level of 2 percent in the exposed population.

CO holds special hazards for high-risk mediral groupc including perscns




28 NCS

g°¢03vve I3

-

‘vadunN ‘S

€2-8-2i

G 3YNoId

92

MILLICN TONS PER YEAR OF CARBOMN MONOXIDE

() ol & o v w o (3,3
$ 0 Q o o & o o o Ry
\ + T T 1 T t T t
1960+
- |
T 1965¢
by ]
(D P
S i
= i
=7 1970t
O
= T
e

NYgyn =~
IVLOL +—




Ko

—— . p— ———

93

with severe anemia, chronic pulmonary disease or impairment of circu]atjon
to vital organs. In addition recent evidence has suggested a slight
increase in case-fatality rates among patients hospitalized with myo-

cardial infarction when the CO level is consistently at about 10 ppmlo.

There is no level of CO in ambient air that is known to be without
effect. A high damage function can be attributed to CO at the usual
anbient air levels found for a significant part of the time in our major

cities.

In addition to the groups proposed as sensitive groups, individuals re-
quiring maximal judgemental and functional ability may be an important

group to consider in discussion of health effects associated with CO,

- Automobile drivers are the largest group of individuals in this category.

The available data on CO effects upon visual sensitivity and accurate
estimations of time intervals suggest a possible mechanism which could
affect an individuals ability to drive a motor vehicle. These effects
may be associated with as low as 2 percent COHb. Laboratory

studies and the available epidemiologic information are consistent with
the possibility that such an increase in COHb influences the frequency

of accidents.

_ Cohen, et a129 found that individuals who have a heart attack on a day with

high CO concentrations have a poorer chance of survival than those who

have an attack on a day with low CO concentrations.

36-983 O - 74 -7

commmeeedh
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The California State Department of Public Health has studied the effects
of carbon monoxide and concluded that the "major consequences can include
interference with importarnt functions of the central nervous system,

and interference with acute vascular episodes such as heart attacks.
Carbon monoxide at commonly occurring levels may have an effect on motor
vehicle accidents. Increases of 2 percent carboxyhemoglobin or more in
human subjects impair important central nervous syﬁtem functions such as
estimation of time intervals, visual perception, or performance of psycho-
motor tests. Such an increase could be produced from exposure to as
little as an average of 10 ppm over a period of 24 hours. Four- to five-
hour exposures will measurably increase the carboxyhemoglobin among non-
smoking traffic policemen.”

Chov1n6

found individuals involved in auto accidents had the highest
blood CO level followed by workers with CO exposure, while individuals
with suspected exposure in the house had the lowest blood CO levels.
The number of blood samples in each of the three groups were: (1) 1672

blood samples; (2) 3818 blood samples; and (3) 15118 blood samples.

Over a span of many years, CO concentrations have been measured for a
variety of relative short, isolated studies. In recent years, CO has
been measured continuously at a relatively few locations (CAMP stations)

in the United States.

MacMillann found CO exposure reduced performance of swimmers who travel

Los Angeles expressways on the way to the contest.
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In summary, some effects of high carbon monoxide levels are:

1 reduction in judgemental and functional ability;

2 case fatality rates higher for patients hospitalized with myo-
cardial infarction;

3 individuals who have a heart attack have a poorer chance of sur-
vival;

4 increased risk for patients with chronic pulmonary disease or
{mpai rment of circulation io vital organs; and

5 performance of swimmers and other athletes are reduced.

C. Oxidants - Photochemical Smog - Health Effects

Oxidants are among the products formed from emitted auto exhaust
pollutants by a complex system of photochemical atmospheric reactions
between hydrocarbons and oxides of nitrogen. Eye irritation from oxidants
and photochemical smog 1s the best documented damage function -from auto
exhaust air pollution at the levels frequently found in ambient air.
Renzetti and Gobranlz conducted the first of several studies on a variety

of individuals in vartous parts of Los Angeles. The results of these

Vstudies showed a relationship between increasing eye irritation and

photochemical oxidant concentration over the range of 0.05 to 0.34
ppm. Other studies on eye irritation have all reported substantially the
same results as Renzetti and Gobran. The studies indicated that the threshold

level for eye irritation is about .1 ppm of oxidants in ambient air.

13

Schoettlin and Léndau studied the effects of oxidant levels on 157
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asthmatic patients who lived and worked in the Pasadena area. They

found a §ignificant increase in the number of attacks when oxidant levels
exceeded .13 ppm contrasted with days when oxidant levels were lower.
There was also a significant association between attack rates on days

in which plant damage occurred (oxidant concentration of about 0.10

ppm) in contrast to days without plant damage. The authors suggested that
this may indicate a threshold level for oxidants above which there could
be a phystologic response. This effect was most pronounced for persons

who had lived in the area for 10 or more years.

Motley, et a]” reported the results of lung function test on 66 volun-
teers, 46 of whom had pulmonary emphysema. No accurate measurements of
oxidants were obtained, but during the period studied, oxidant concen-
trations ranged from .2 to .7 ppm and ozone from .2 to .53 ppm at a monitoring
station several miles from the clean air chambers. Lung function tests
were performed on subjects in rooms from which oxidants were removed

by activated charcoal filters. Air was classified as smoggy when there .
was a defined odor of ozone, reduced visibility, eye irritation, and the
prediciion of smog by the Los Angeles Air Pollution Control District.

An improvement in lung functfon was observed,_particularly a decrease in
the residual lung volume in emphysematous subjects who remained in the
chamber for 40 or more hours and who entered it on smoggy days. No
significant ‘changes in lung volume measurements were obtained when normal
patients breathed _fﬁtered air. No significant changes were observed _
when emphysematous subjects entered the chanbe.rs on non-smoggy days.

15

At Los Angeles County Hespital, Remmers and Balchum ~ used air

conditioned rooms with filters which conld be used at the investigators
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discretion. Preliminary examination of the data indicated that airway
resistance was affected by oxidant exposure over the range of .05 to
0.23 ppm. (Note of caution -- failure to control properly for cigarette
smoking means results must be interpreted cautiously. Nevertheless, the
majority of the non-smokers in this study did show decreases in afrway

resistance corresponding to decreases in oxidant exposure.)

Wayne, et al's reported on athletic performance in 21 competitive meets
of high cross-country track runners at San Marino High School, Los Angeles
County from 1959 to 1964. A significant relationship was observed be-
tween oxidant levels and the percent of team members whose performance
decreased compared to their performance in the immediately previous home
meet. The impairment of team performance occurred over the range of
oxidant concentrations from 0.05 to 0.30 ppm; therc wore, however, no
oxidant measurements between .1 and .2 ppm.

7 studied the association of automobile accidents with days of

Ury
elevated oxidant levels on the possibility that oxidant pollution may
impair performance either directly by interferring with oxygen transport,
or indi Eectly by eye discomfort and respiratory irritation. There

were sig.nificantly more accidents when oxidant. concentrations ranged
from 0.01 to 0.50 ppm. At the same time that oxidant comcen-trations

all high, carbon monoxide, oxides of nitrogen, hydrocarbons, and con-
centrations of other auto exnaust gases are also elevated. Since

€0 will usually lie within the range which might affect an individual's
reaction time, it is not certain which exhaust product is responsible

for the _re-sults of the study. However, oxidants or carbon monoxide

or hoth may be indicated.
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McCarroll et alle'reported a substantfal incresse in thé frequency of eye
irritation reports as oxidant levels in ambient air increased in mid-town
Manhattan. [t is possiblé that eye irritation symptoms in New York City
result from mixed pollution of both oxidizing and reducing type. It is
clear that auto exhaust and photochemical oxidants are present in New

York City. These result in the same physical reactions found in Los Angeles.

A joint committee of the Los Angeles County Medical Assocfation and the

Tuberculosis and Health Association of Los Angelés (‘.oum:y]9

carried

out a survey of physicians in December, 1960. Seventy-seven percent of
the physicians believed that air poilution adversely affected the health
of their patients.. Qne-third had advised one or more of th~ir patients
to leave the Los Angeles area for health reasons -- air pollution was

mentioned specifically in two-thirds of the reports. Over 10,000 families

~ were advised to leave during the year. From this group,_2.500 families

moved.

Some effects of high oxidant levels are:
1 eye irritation;
increase in number of asthmatic attacks;
decrease in lung function test on pulmonary emphySema patients;
increase in alrway resistance test;

impairment of athletic performance in competitive meets of

.o o» w ~N
. . . .

cross-country track runners in L. A. County; and

6. significant increase in automobile accidents.
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D. Oxides of Nitrogen - Health Effects

Oxides of nitrogen differ from the other pollutants in that at present
only a little over 50 percent of all emissions come from motor vehicles,
This is 1mpdrtant since the current exhaust emission control devices,
while reducing hydrocarbons and carbon monoxide, increase emission pf
oxides of nitrogen. Also, there is likely a delayed reaction to nitrogen
oxides, as compared with exposure to other irritating pollutants. Animal
studies give strong suggestive evidence that long term low level exposures:
lead to structural changes resembling emphysema. Figure 6 shows emissions

of oxides of nitrogen since 1960 and a projected further increase during

the next 10 years.

Shy et alzi completed a study of selected heaith characteristics among
more than 850 second grade school children from Chattanooga, Tennessee
residential areas with a NO2 gradient in ambient air. The volunteer
study population was recruited from four residential sectors. The two
control sectors were lower in both particulate and NO2 than either of
the polluted areas. One of the other two sectors was high in NO2 and

low in particulate and the other high in particulate and low in N02.

The socioeconomic factors considered were house value or rent, education
of head of household, and érowding. In each case,’the high NO2 exposure
sector exhibited the highest socioeconomic level followed by'contrpl
sectors. The Tow Noz-high particulate exposure sector had a distinctly

Tower socioeconomic level. ‘Home'cigarette smoking in the control sector

“and high NO2 sector differed by only one percent.

v
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Acute respiratory disease prevalence was monitored for 24 weeks from
November 1968 to April 1969. These indicators were: (1) acute respiratory
prevalence in entire family, (2) acute respiratory prevalence in second
grade school children. These were both significantly less in the two
control sectors than in the polluted sectors. The length of home con-

finement was not significantly different in the sectors.

Two epidemic waves of acute respiratory illness were observed; illness
during each of these waves was prospectively reported. The first in
late 1968 was céused by A2/Hong Kong/68 influenza and the second in the
spring of 1969 was probably related to B influenza.

Length of home confinement of second grade children was significantly
larger in the high NO2 sector. The incidence was 13 percent higher

per person. per season in the high NO2 and high particulate sectors. The
increased fever per person per season and physician visit per person per
season was 20 percent higher in the polluted sectors than in the control

sectors.

These results are consistent with Finklea et alzz who reports increased
influenza Az and non-influenzal acute respiratory morbidity among

heavy cigarette smokers. Petr and Schmidt30 in Czechoslovakia observed
an average of 2.5 percent methemoglobin in the blood of the children
near a factory with nitrous gases (conceniration ranging from 20 to

70 ug/m3) compared with an average 0.86 percent methemoglobin for
the chi]drgn who were not near any air pollution source.
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Kapalin3] studying the children in the same towns found greatly enlarged
cervical glands in 42 to 43 percent of the children in the polluted

towns compared to 8 percent in the clean town.

. Some effects of high NOx leve]s are:

1. animal studies suggest that emphysema may be caused by NOx;

2. acute respiratory disease prevalence in second grade school
children was 15 to 20 percent higher;

3. acute respiratory disease prevalence in entire family was 15-
20 percent higher;

4., epidemic wave of AZ/Hong Kong/68 influenza was 15 to 20 percent

greater (prospectively reported.)

E. Le;d - Health Effects

Lead is widely distributed in man's environment. It is found in his food,
water, and the air he breathes. Today two major uses of lead are for
storage batteries and gasoline additives with substantial amounts used

in pigments, pesticides, plumbing, pottery glazes, and solder.

Diet seems to be the major source of human lead exposure. From this intake
of fead 90 to 95 percent is excreted in feces; hence, most ingested lead is

not absorbed by the body.

Amount of lead absorbed in the respiratory tract is a function of the
particle size, solubility, and route. About 25 to 50 percent of inhaled
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lead from motor vehicle exhaust is thought to be absorbed. Lead from
other sources usually has a larger particle size which results in a smaller
proportion being absorbed. - The body burden is mostly deposited in bone

and soft tissue.

Inorganic lead in sufficient amounts is implicated as a causative agent

in decreased hemoglobin synthesis, 1iver and kidney damage, mental retard-
ation in children, and abnormalities of fertility and pregnancy23.
Goldsmith reports an increasing concentration of lead with age in liver,

spleen, pancreas, kidney, and lung for U. S. population samples.

Goldsmith and Hexter24 have presented data showing blood lead levels to
be epidemiologically related to estimated respiratory exposure in areas
with high levels of motor vehicle poliution. The authors contend that
total body burden is, in part, a function of respiratory exposure. The
implications are that continued exposure to ambient air lead levels in
many of our cities is resulting in an increased body burden as indicated

by blood lead.

F. Minor emitted pollutants - llealth Effects

These are not discussed further since their importance depends on their

use as fuel additives.
II. Cost to the Federal Government

What are the direct costs to the federal government from health effects
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damage as a result of motor vehicle exhaust? First, auto exhaust is a
mixture of gases. The most important of these discussed in the preceding
section are: (1) carbon monoxide, (2) hydrocarbons, (3) oxides of nitrogen,
(4) lead products, and (5) oxidants which are formed by a complex photo-

chemical process and emitted gases such as NOx and hydrocarbons.

What are some of the results of urban concentrations of the above pollu-
tants? Some health effects from these pollutants are: (1) more auto
accidents occur on days of high oxidant levels; (2) drivers of autos
involved in accidents haye a higher concentration of CO in the blood than
non-accident drivers or the general public; (3) a 2 percent carboxy-
hemoglobin concentration can reduce ﬁental functions and ability to

Judge small time intervals, which may account for a greater number of
auto accidents; (4) CO holds special hazards for high-risk medical grodps
including persons with severe anemia, chronic pulmonary disease, impairment
of blood circulation to certain vital organs; (5) recent evidence suggests
an increase in case fatality rates among hospital patients with myocardial
infarction when CO concentration is about 10 ppm or higher; (6) reduced
performance of athlete, and more frequent headaches are associated with
photochemical oxidants; (7) eéye irritation from photochemical oxidants

and pollution starts at a concentration which is one-half the level

found at the CAMP stations in Los Angeles for 10 percent of the time;

(8) asthma patients suffer more frequent asthmatic attacks on days with
high oxidant concentrations; (9) it is harder for humans especially
persons suffering from chronic respiratory disease to breathe in areas

with moderate levels of photbchemical air pollutants; (10) certain com-
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ponents of hydrocarbon emissions are known to be carcinogenic and co-
carcinogenic; (11) significantly greater number of automobile accidents
occur on days of high oxidant levels; (12) increases in airway resistance
tests are found on days when oxidant levels afe high; (13) results

of animal studies suggest that continuous exposure to ambient air

levels of NOx may cause empnysema; (14) acute respiratory prevalence

is 15-20 percent higher in high NOx areas compared to control areas;

{15) epidemic waves of A,/Hong Kong/68 influenza (prospectively reported)
and home confinement was 15-20 percent greater in the lOx area than

the control area; and (16) ratio of lung cancer death rates in urban

areas to those in rural areas adjusted for age and smoking is around 2.
Only the most obvious costs are considered in the following section.

A. Method for calculating present value of lost income tax because of pre-

mature death.

The first direct cost considered is loss of income taxes because of death.’

It is clear, however, that the sum of expected past and expected future

income taxes of an individual is not the present value of income tax which
these people would have paid had they lived a.normal 1ife. As long as a
positive rate of interest prevails past expected income tax payments are
subject to compound interest at the going rate and future expected tax
payments must be discounted by prevailing interest rates. Actual dollars

are used without using the consumer price index to adjust to current dollars. -

Two sets of adjustments were made.
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The first step was to take the 1960 life table from Vital Statistics of the

United States and modify it. If 'y' percent of deaths from disease "x"

are due to motor vehicle p&llution then by cleaning up pollution deaths from
disease “x" are reduced by 'y' percent. HNew life tables were generated for
each 5 year age interval and both sexes which reduced by 'y' percent
mortality rates for disease "x“. HNew life tables wer;e made for each

disease category considered in this paper. These were: (1) lung cancer
(1CB 160-161); (2) heart disease {ICD 420); (3) bronchitis (I1CD 500-502,
529-527); and (4) motor vehicle accidents (ICD E810-£835).

If the 'y' percent of the people had not died from disease "x" but had
lived a normal life, they would have paid income taxes like normal
individuals from the same age cohorts. Present value of all income
taxes which would have been paid are needed. The calculations were made
in two steps. Step one calculated the present value of income taxes
which would have been paid before 1970, had these people lived a normal
life. Actual tax rates were used and average income for each year.
Compound interest at 6 percent was added to arrive at the present value.
Step two used an average increase in salaries of 4 percent per year
after 1970. Since 1952 the average wage incfease has been 4 percent for

males and 6 percent for females. The estimated income tax was discounted

at 6 percent rate.

lThese concepts for cal ulating present value of loss in income tax payments -




} . 107

are given in the formula:

1969 f 15 75-x S s s S
v ¥ X T X E R A F (1.0g)!90-y-t
Y=1953 s=m x=1 t=1 y xtt  y+t y+t x+t  xtt
where
V is present value in actual dollars (has not been adjusted for

consumer price fndex);
y 1s year of death;
s is sex - male or female;

x 1s 5 year age increment, e.g.'x = 1 for age 0-4, x = 2 for age 5-9, etc.;

t “number of years after death - x as used in 75-x is 2, 7, 12,...., 723

s
yL x+t is the number of resurrected deaths alive in year y+t at age

xtt and sex s - this is based on revised life table;

S

E yHt

is average income for year y+t, sex s;

Ryﬂ is tax rate for year y+t

s .
Ax+t is age-adjusted income for age y+t, sex s;

Fx+t is age-adjusted tax rate for age x+t; and

(1.06)]970'5"': is accumulation or discount factor for interest rate

y is year of death, t is number of years after death.

This formula is a modification of the one used by Ridker.26
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8: Lung cancer - loss of income_tax because of premature death (ICD 500-502,

525-527)

The cost to the federal government is based on 10 percent of the deaths

from lung cancer being causéd by motor vehicle exhaust. The justification

for the 10 percent estimate was developed in the preceding section.

The present values of income tax which would have been paid “after death,”
by 10 percent of the people who died from lung cancer had they lived a
normal life is given in Tablé 6. This is a total of $270.9 million.

In the same table, the incomg tax loss is given for the period before

1970; and for the period 1870 and after for males, females and both.

Table 7 shows the same present value of income tax for age at death
broken into 5 year age interya]s for each sex. Only 13 percent of the loss

of income tax payments occurs in the age group of 60 and ov '

Present values of income tax which would have been paid "after death" had
these people lived normal lives are shown in Table 8. These are broken

down -into values by sex and year of death.

The values in this table may be used to calculate values~for-any desired
combination of years. Also, one may use Table 8 and change the percentage

attributed to motor vehicle pollution. -

C. Bronchitis - loss of income tax because of premature death (ICD 500-502, -

525-527)

This group includes acute bronchitis, bronchitis unqualified, chronic

bronchitis, bronchitis with emphysema, other diseases of lung and pleural

cavity.
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Table 6 Lung Cancer (ICD 160-164)

Value in January, 1970 of Federal Income Tax which would
have been paid “after death” by 10% of the people who
died in 1953-1969 from lung cancer, had they lived nor-
mal lives. Actual dollars.

(Miltions of dol]ars)

» Male Female Total
Taxes paid ' : .
before 1970 165.6 7.08 173.7
Taxes paid

in 1970
-and after - 9].} 6.10 97.2

TOTAL - 257.0 13.18 . 270.9

&l) 1960 death rates, eliminating 10% of lung cancer rates.

2) Consumer price index not used; after 1970, a wage increase of

4% per year is assumed. (Since 1952, the increase has been 4-1/2%
per year for males and 6% per year for females.)

Accumulation rate (before 1970) and discount rate (after 1970)
both equal 6%. .

Average income and tax rate factors used {by year}.

Age adjustments made for income, tax rate, and unemployment rate.

36-993 0 -74-8
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Table 7. Lung Cancer (ICD 160-164)

Value in January, 1970 by age group at death and
sex for 10% of lung cancer deaths {ICD 160-164)

(Millions of dollars)

Age
Group Male Female Total
30-34 6.40 .63 7.03
35-39 15.9 1.50 17.4
40-44 32.4 2.64 35.0
45-49 50.4 37 53.7
50-54 " 62.4 2.68 65.1

© 55-59 54.3 1.64 55.9
60-64 28.6 .66 ' 2.3
65-69 6.20 .15 6.35
70-74 .4 _ .01 .39
TOTAL 257.0 13.2 .
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Table 8.  Lung Cancer (ICD 160-164)

Value in January, 1970 by year of death and sex
for 10% of lung cancer deaths (ICD 160-164)

{Millions of dollars)

Year
Death Male , Female . ~ Total
1953 12.2 .48 12.7
1954 12.4 .47 12.9
1956 13.0 .52 13.5
- 1956 13.6 .54 S 14.2
1957 13.8 .56 14.3
1958 , 14.1 .61 14.6
1959 14.4 .63 15.0
1960 14.8 .67 15.4
1961 15.2 .73 15.9
1962 15.6 76 16.4
1963 - 15.7 .86 16.6
1964 16.1 .88 17.0
1966 16.6 97 17.6
1966 17.0 1.03 18.1
1967 17.3 1.1 " 18.8
1968 17.6 1.15 18.8
1969 17.6 1.18 18.8
TOTAL 257.0 13.2 : 270.2

e S
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Table 9 shows the present value for taxes paid before 1970 and for taxes
paid in 1970 and after by sex for 10 percent of the people who died in
1953-1969 from: bronchitis.

Values in January, 1970 by sex and age group at death for 10 percent of
bronchitis deaths are shown in Table 10.

Table 11 shows values in January, 1970 by year of death and sex for 10
percent of bronchitis deaths. This permits regrouping of years into new .
combinations and to change the percentage of deaths resurrected so the

percentage may vary from year to year.

D. Arterioscierotic heart disease including coronary disease - loss of

income tax because of premature death (ICD 420)

As shown in the preceding section individuals with reduced circulation to
any organs are sensitive to high CO levels and nigh photochemical oxidant
levels. Also, high photochemical oxidant levels reduces the rate of
survival of myocardial infarction patients. Goldsmith and Landau32 found
case fatality rate for patients with myocardial infarction and ambient

CO concentration, by day of week, had a correlation of .16. This study
used data on 1958 hospital admissions for the Los Angeles area. Correlation
coefficient of .16 says that 2.5 percent of the variation the fatality
rate is associated with ambient CO level; since .16 squared equals to
.0256. We have attributed 2.5 percent of deaths from arteriosclerotic
heart disease and coronary disease to motor vehicle emissions. This is

a conservative figure. The actual leyel may be two to four times this

level or higher. Friedman33 correlated proportion of males, 45-64 living
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{n urban areas with coronary heart disease in 33 states. The simple
correlation of .79 changed'to a partial correlation of .67 when cigarette
consumption was held constant. From this study 45 percent of coronary

mortality is associated with urbanization and air pollution.

. Table 12 shows the present value of federal income tax by sex which would
have been paid before 1970 and in 1970 and after by 2.5 percent of the people
who died in 1953-1969. The present value is $427.0 million.

Present value of lost income tax by age group at death and sex is shown

in Table 13 for each 5 year age group.
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Table 9. Bronchitis (ICD 500,502, 525-527)

Value in January, 1970 of Federal Income Tax which would
have been paid “after death® by 10% of the people who died in
1953-1969 from Bronchitis had they lived normal lives.

(Millions of dollars)

Male Female Total
Taxes paid
before 1970 ~ 45.1 3.5 48.6
Taxes paid
before and
after 1970 65.0 11.9 76.9
TOTAL . 110.1 15.4 125.5
g;; 1960 death rates, eliminating 10% of Bronchitis rates.

Consumer price index not used; after 1970, a wage increasa
of 4% per year is assumed. (Since 1952, the increase has
been 4-1/2% per year for males and 6% per year for females.)

Accumulation rate {before 1970) and discount rate (after 1970)
both equal 6%. )

Average income and tax rate factors used (by year).
Age adjustments made for income, tax rate, and unemployment rate.



Age
Group
0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
§5-59
60-64
65-69
70-74

TOTAL

U SO
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Table 10. Bronchitis (ICD 500-502, 525-527)

Value in January, 1970 by age group at death and
sex for 10% of Bronchitis deaths (I1CD 500-502, 525-527)

(Mi1lions of dollars)

Male female Total
35.6 7.80 43.4
1.75 .52 2.27
.89 .22 .1
.99 .27 1.26
.99 .30 1.29
1.19 .36 1.58
1.95 .55 2.50
3.80 .85 4.65
6.84 1.08 7.92
10.6 1.19 11.8
14.6 1.06 R T
16.3 .73 17.0
1.3 .35 n.7
3.05 .09 3.14
.24 .01 .25
1101 15.4 v 125.5
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Table 11. Bronchitis (ICD 500-502, 525-527)
Value in January, 1970 by year of death and sex

for 10% of Bronchitis deaths (ICD 500-502, 525-527)

(Millions of dollars)

Year
of death Male Female Total
1953 4.30 .82 5.12
1954 4,29 .81 5.10
1955 4.72 .89 5.61
1956 5.28 .94 6.22
1957 5.88 1.04 6.92
1958 6.1 .93 7.04
1959 5.94 .87 6.81
1960 6.19 .83 7.02
1961 6.90 .90 7.80
1962 7.48 92 8.40
1963 7.87 .97 8.84
1964 7.51 .92 8.43
1965 1.73 .95 8.568
1966 7.80 .95 8.75
1967 7.51 90 8.41
1968 7.35 .88 8.23
1969 7.20 86 8.06

TOTAL - 101 15.4 125.%
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Table 12. Heart Disease (ICD 420)

Value in January, 1970 of Federal Income Tax which
would have been paid “after death® by 2.5% of the
people who died in 1953-1969 from heart disease deaths;
had they lived normal lives.

(Millions of dollars)

Male : Female Total
Taxes paid
before 1970 268.7 15.1 283.8
" Taxes paid
in and after
1970 135.5 7.8 143.3
TOTAL 404 .1 22.9 427.0
(1) 1960 death rates, eliminating 2.5% of heart disease rates.
{2) Consumer price index not used; after 1970, a wage
_increase of 4% per year is assumed. (Since 1952, the increase
has been 4-1/2% per year for males and 6% per year for females.) -
(3) Accumulation rate (before 1970) and discount rate (after 1970)
both equal 6%.
(4) Average income and tax rate factors used (by year),
(5) Age adjustments made for income, tax rate, and unemployment rate.
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Table 13. Heart Disease (ICD 420)

Value in January, 1970 by age group at death
and sex for 5% of heart disease deaths (ICD 420)

(Millions of dollars)

Age

Group Male Female Total

0-4 .20 .04 .24
5-9 .08 01 . .09
10-14 .10 .02 A2
15-19 .37 ' .05 .42
20-24 1.03 .14 . 1.17
25-29 3.40 3 .Nn
30-34 11.15 .76 11.91
35-39 29.8 1.62 31.42
40-44 57.5 2,98 60.48
45-49 81.25 4.17 85.42
50-59 90.6 4.78 95.38
55-59 75.55 4.29 79.84
60-64 41.6 2.73 : 44.33
65-69 1¢.6 .90 1.5
70-74 .87 .09 .96

TOTAL 404.1 22.9 427.0
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Table 14. Heart Disease (ICD 420)

Value in Janudry, 1970 by year of death and sex
for 5% of heart disease deaths (ICD 420)

(Mitlions of dollars)

Year

of Death Male Female Total

3

1953 23.5 1.23 24.8
1954 23.4 1.20 24.6
1955 23.7 1.22 24.8
1956 24.0 1.23 25.2
1957 24.4 1.30 25.7
1958 24.4 1.31 25.6
1959 24.4 1.30 25.6
1960 24.3 1.32 25.6
1961 24.3 1.36 25.6
1962 241 1.38 25.5
963 | 24.2 1.43 25.6
1964 23.9 1.42 25.2
1965 23.7 1.44 25.2
1966 23.7 1.47 25.2
1967 23.2 1.46 - 24.6
1968 22.9 1.41 24.4
1969 22.4 1.4} 23.8

TOTAL 404.1 22.9 427.0
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Table 14 gives the present value of income tax which 5 percent of the
people who died from arteriosclerotic heart disease including coronary
would have paid had they lived a normal life. The present value 1s

given for the cohorts dying each year.

E. Motor Vehicle accidents - loss of income tax because of premature

death (ICD EB10-E835)

Using 10 percent of deaths from motor vehicle accidents as the proportion
of deaths due to motor vehicle emitted pollutants is probably conservative,
since automobile accidents have been shown to occur more frequently

on days with high ambient air oxidant levels and blood CO levels have

been found to be higher in drivers of automobiles involved in accidents

than drivers of cars not involved in accidents.

Table 15 shows the present value of income tax payments which would have
been paid "after death," before 1970 and in 1970 and after by males. females
and both.

Present value of lost income tax payments by sex and age group at death

is shown in Table 16 for 10 percent of motor vehicle accidents.

The present value of lost income tax payments because of premature
deaths are shown in Table 17 by year of death. The total present value
of lost income ;;x/ﬁéyments is $1.086 billion.

7

,/
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Table 15. Motor Vehicle (I1CD E810-E835)
Value in January, 1§70 of Federal Income Tax which would have
been paid “after death™ by 10% of the people who died in 1953-
1969 from Motor Vehicle accidents, had they lived normal lives.

(Millions of dollars)

Male Female Total
Taxes paid
before 1970 283.3 18.5 301.8
Taxes paid ,
after 1970 723.4 60.8 784.2
TOTAL 1,006.7 . 79.3 1.086.0

(1) 1960 death rates, eliminating 10% of motor vehicle death rates.

(2) Consumer price index not used; after 1970, a wage increase of
4% per year is assumed. (Since 1952. the increase has been 4-1/2%
per year for males and 6% per year . females.)

(3) Accumulation rate (before 1970) 2.4 discount rate (after 1970)
both equal 6%.

(4) Average income and tax rate factors used (by year).

(5) Age adjustments made for income, tax'rate, and unemployment rate.
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Table 17. Motor Vehicle (ICD EB10-E835)
Value in January, !970 by year of death and sex for 10%
of Motor Vehicle deaths (E810-835)

(Mi1lions of dollars)

Year .
of death Male Female Total
1953 60.0 4.21 64.2
1954 55.5 3.8 59.4
1955 59.5 _ 4.20 63.7
1956 60.6 4,25 ' 64.9
1957 57.2 4.13 61.3
1958 53.6 3.89 57.5
1959 53.9 4.04 57.9
1960 52.8 4.06 56.9
1961 54.3 4.29 58.6
1962 83.7 4.40 58.1
1963 56.6 4.63 61.2
1964 59.8 5.09 64.9
1965 62.3 5.22 67.5
1966 66.8 5.67 72.5
1967 65.5 5.59 na
1968 66.7 5.78 72.5
1969 67.8 5.95 73.8

TOTAL 1,006.7 79.3 1,086.0
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f. Disability payments by Social Security Administration to workers who

have not reached 65 years of age.

So far, cost to the federal government has been based on the present value
of income tax which would have been paid “after death" if the people

affected by motor vehicle emissions had Vived a normal life.

Another direct cost to the federal government is social security payments

to disabled workers who have not reached 65 years of age. Acute and

" chronic bronchitis and emphysema have been selected from the respiratory

group as a subgroup related to automotive pollution.

The total number of requests for disability allowed, the number of re-
quests allowed for heart disease (ICD 420) and the nuibeir of requests
allowed for bronchitis and emphysema are given in Table 18 for 1957-1965.
The total number of disabled workers in current pay status was available
for years 1958-1962. The number in current pay status for years 1963-]969
had to be estimated from the total in current pay status and the proportion

of requests for disability allowed for each disease.

Disability is defined by Social Security as: "the inability to engage in
any substantial gainful activity by reason of any medically determinable
physical or mental impairment which can be expected to result in death
or t§ be long continued and indefinite duration prior to age 65 and to

have existed for 6 months“37’28.
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The same justification for attributing 10 percent of bronchitis deaths and
§ percent of arteriosclerotic and coronary deaths to motor vehicle pollu-
tion is used for attributing the same percentage of disabled workers

receiving social security payments to motor vehicle exhaust.

Table 18 shows the or1gihal data, the number of workers in current pay
status, the number attributed to motor vehicle exhaust, average yearly
payment, correction factor for converting actual payments to current

value at 6 percent compound interest, and the last 2 columns give the

1970 value of yearly payment to the proportion of disabled workers

which are attributed to motor vehicle pollution. Total disability
payment for heart disease is $74.6 million and for bronchitis, $114
million.

The values in Table 18 are underestimates because on consideration is
given for payments in 1970 and beyond. Some of the disabled workers will
continue to be disabled unti) they reach 65 which extends beyond 1970

for many.

Another underestimation is the loss of income taxes which this group would
have paid had they lived a normal life and not becn disabled by motor

vehicle pollution. This has not been evaluated but it is a sizable amount.

Workers disabled by motor vehicle accidents and by other diseases which
may be attributed to motor vehicle pollution have not been considered or
evaluated. However, the total of these would add up to a significant

figure.

36-993 O -74-9
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G. Lost productivity by government workers in Washington, D. C. SMSA area

due to eye irritation.

Table 19 shows total civilian U. S. employment, civilian employment and
payroll in Washington, D. C. SMSA, and cost of a 10 percent reduction
in productivity for 88 hours per year. The 1970 value is based on 6

percent interest compounded to 1970.
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Table 19. Eye Irritation - Loss in Productivity

Value of a 10 percent reductiog in productivity of
Federal employees, for 88 hours® per year in SMSA -
Washington, D. C.

TOTAL U.S. Washington, D.C. Productlvity Compound 1970
SMSA L

Year {000,000) oss Interest Value
No. Payroll (000,000) ERED)

(000,000) (000,000) :
1960 2.43 28 1,286 5.44 1.79 9.74
1961 2.44 .24 1,401 5.93 1.69 10.02
1962 2.50 .26 1,519 6.43 1.59 10.22
1963 2.52 .26 1,661 7.03 1.50 10.5%
1964 2.51 .26* 1,793 : 7.58 1.42 10.76
1965 2.54 .28 1,947 + B.24 1.34 11.04
1966 2.75 .30 2,157 9.13 1.26 11.50
1967 2.96 )| 2,266 9.59 1.19 11.4%
1968 2.98 ) 2,499 10.57 1.12 11.84
TOTAL 69.93 97.08

*Estimate
Source: (a) Larsen, R. I., Proceeds from Air Quality Criteria topfir Quality

(b)
(c)

Standards and Emission Standards - APCA Paper 69-21077,

In Washington, D.C., measured oxidant levels in ambient air at the
CAMP stations have been above eye irritation threshold for an average
of 88 hours per year: If productivity is reduced by 10 percent as a
result of the high oxidant levels then the government loses 10 percent
of the payroll during high oxidant periods. These occur during the
day and working days when auto traffic is high.

(88) (1) payroll = loss to government

2080
2080 = nunber of working hours per year.

Statistical abstracts.

Cost of a 10 percent reduction in productivity for 88 hours Washington,
D.C., 3MSA per year (million dollars)

** No known source - The 10 percent loss in production is not based on research findings-
speculation only. Eye irritation from smog is a nuisance and results in some loss
of production. The 10 percent figure seems reasonable as an approximation.
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There is no research results available on reduction in productivity.
I telephoned the Los Angeles Air Pollution Control Board and the Los
Angeles County AMA to see if they knew of research or information on
effects of smog and eye irritation. 1 failed to get any information
from them. Eye irritation is a nuisance and it has a definite effect.
The reduction of 10 percent was selected as a reasonable estimate and

to show how this counts up when applied to all governmental employment.

- The hours per year of eye irritation smog is based on measurements made

at the CAMP station in Washington, D. C.

[ -— —_a - -
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ENVIRONMENTAL PROTECTION AGENCY
Air Pollution Contral Office
5600 Fishers Lane, Rockville, Maryland 20852

Review of p blic papers to document the delay of pollution
control technology by the automobile industry

Dr. Hyman Ritchin '
Justice Department

As you requested, I have reviewed the technical literature and the
available public issuances of the California Motor Vehicle Pollution
Control Board. 1In this memo I have pulled together items which I
believe relevant to your case. It should be noted that although the N
technical literature was thoroughly surveyed there are two sources

which were not explored. These are the records of the Los Angeles

County air pollution control prograzm and the California Motor Vehicle
Pollution Control Board., These two sources, I am sure, would yield

much additional documentation of value to your case. If yofi feel such
additional information necessary I recommend these sources also be

explored. T have organized this report in a chronological fashion to

convey the historical development (or non-development) of the technology.
K &

The industry often points to 1952 as the beginning of their work on
the control of vehicle emissions. The implication being that at that
point in time they began their reseavch without any previous knowledge
pf exhaust emis-’'ons and thus progress should be expect;d to have
occurred very slowly. But a review of the technical literature shows

that by 1952 substantial research on exhaust composition had already
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been déne. (1r2f3’) When Dr., Haagen-Smit irrefutably identified auto
exhaust as a cause of photochemical smog in 1952 there already existed
a body of knowledge on the techniques of exhaust gas measurement and

some of the parameters influencing exhaust gas composition.

In a moment of candor, GM's technical director, John Campbell related:

“"GM has been cognizant of the exhaust gas problem for many

years and the research laboratories of GM have been respon-
sible for the discovery of much of the basic information on
exhaust gas that is available today on this subject.

""Carbon monoxide has generally been considered the principal
component of exhaust gas that is injurious to hcalth. Through
improvements in carburetion, ignition, and engine design, we
have reduced the average carbon monoxide content of exhaust
gases by a very significant amount over the past 20 years,'"(4)

Intecestingly the parameters of carburction, ignition, and engine design

were the very ps~ ameters that were to be varied fifteer. (15) years

later to meet the 1968 Federal emission standards. Thue the proposition

often put forth by tHe industry that in 1952 the {ndustry knew nothing

about. emissions {s misleading and self-serving.

1p'Alleva, B. A. and Lovell, W. G., "Relation of Exhaust Gas Composition
to Air-Fuel Ratio," S.A.E. Journal 38(3), 90-98, 116 (1936).

Complete exhaust gas analyses for COZ' CO, hydroger., methane,

and oxygen have been related to directly measured air-fuel ratios
for three engines over a range of operating conditions and with
varied air-measuring equipment.

2Fieldner, A, C., and Jones, G. W., "Sampling and Analysis of Automobile
Exhaust Gas," Franklin Institute Journal, Vol. 194, pp. 313-644 (November
1922),

3Magill, P. D., Hutchinson, D. H., and Stormes, J. M., 'Hydrocarbon Con-
stituents of Automobile Exhaust cvases," Proc. Natl. Air Pollution Symposium,
2nd Symposium, Pasadena, California, 1952, pp. 71-83.

bietter to Mr. Kenneth Hahn, Los Angeles County Supervisor from
Mr. John M, Campbell, Administrative Director, Engineering Staff, GM
dated March 26, 1953.
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Deceleration Devices - Developed but not deployed

In this same letter, Mr. Campbell wrote the following:

“"Finally, it might be said that our organization and others
are continually seeking a practical solution to every one of
the problems which you have enumcrated and just as fast as

. practical solutions, even partial ones, are found they will
be put into commercial use because of the continual competitive
incentive toward making engineering improvements in the auto-
motive industry." (Emphasis added).

Would that the industry had kept that promise. But five years later,
history finds Mr. Hahn still imploring the industry on behalf of the
people of Los Angeles. His letter to Mr, Curtice, President of
General Motors (a similar letter sent to each auto company) dated
July 16, 1957, begins:

"I would sincerely appreciate it if you would let me know if
General Motors Corp. is planning to install on its 1958 model
automobiles a device (either a new type muffler or engine
device) which will eliminate or help reduce the air pollution
problem of Los Angeles County."

The reply of Mr. Chahdler of Ford dated July 24, 1957, is informative:

"Referring to the application of devices to production auto-
mobiles, I might emphasize that the industry has worked
intensively on induction-system devices for reducing hydro-
carbon emission during deceleration and has, in fact, supplied
the Los Angeles Air Pollution Control District with preliminary
working models of these devices for evaluation by the district.
Further work in Detroit since these devices were submitted has
resulted in making the devices more acceptable from a driving
standpoint, and these improved devices are also being made
available to the air pollution control district at their
earliest convenience.

"As we have stated in our earlier letters, it is quite important
that any device which we submit be very carefully evaluated by

your air pollution coatrol district so that any possible benefit
to be derived from such a device can be clearly determined. The
automobile fodustry has accepted the responsibility for reducing

.
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hydrocarbon emission from automobile exhaust to the best of its
ability. It is, however, up to your local authorities to deter-
mine whether or not such a reduction will result in any reduction
in the smog problem, It is thus essential that the evaluation of
the devices be most carefully and thoroughly made so that a
decision will not be reached which might result in unnecessary
expenditures by the people in Los Angeles."
Paraphrasing, Ford's reply might read:
We've made some progress but if you (county officials) want the
people of Los Angeles to benefit from it you will have to make
the difficult political decision that this small improvement
in emissions is worth the substantial costs associated with it.
This challenge proved to be too much for the County. Their competent
but small technical staff could not match the industry in doing
independent research. The technical staff could only provide an
evaluation of the systems supplied by the industry. Thus it is not
surprising that their findings were insufficient to permit the adoption
of a strong position by the Board of Supervisors. The County's
technical staff reported "...Under roed conditions, on deceleration
cycle only, fuel shutoffs have shown hydrocarbon reductions in the

50 to 60 per cent range."5 Try as they might the small staff could not

out do the industry.

In March of 1958, Mr. Hahn writes, perhaps a bit testily:

"I am fully acquainted with, and sppreciate, the work which the
automobile industry has done, and is doing, in researching this
problem, but the health and welfa:e of the nearly six million
people in this area demands more ffective results.

SLinville, W., Hdmes, R. G., Kanter, C. V., Evaluation of Methods for
Controlling Vehicular Exhausts, APCA Annual Meeting, Los Angeles,

California, June 1959.

SRR VN - -
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"I believe that by conducting a public hearing and establishing
a deadline date by which the sutomobile industry must come up
with a satisfactory device in order to sell new cars here, that
the Board of Supervisors will be performing a service for you in
providing a definite time goal, and that this will make our
position and intentions clear to the people."

The industry replies. Ford, April 9, 1958:

"I am surc that you are also aware of the fact that the auto-
motive industry has submitted deceleration devices to your air
pollution control district. You also must realize that we now
know that these devices will reduce total hydrocarbon emission
from automobile exhaust by no more than 25 per cent, The apparent
conclusion of your air pollution control district that the cost
of applying, inspecting and maintaining these devices would not

be justified by such a low rate of reduction seems reasonable.”

eM, April 15, 1958:

"The fact is that the solution to this problem has turned out
to be a much more difficult one than was originally supposed by
most people. Although we now have a much better understanding
of the problem, we do not as yet have a practical s=lution in
sigtt. Our efforts to find relief in some form of carburetor
modification have not proven sufficiently effective to warrant
recommended use. Our present efforts are directed toward an
exhaust burner, ejther catalytic or open flame, but while we
have had some promise of success in our experiments, we have
nct yet produced a commercially acceptable sample that could
even be considered for use by the public. There are a number
of problems such as noise, space limitations, warm-up time,
safety from fire hazards and objectionable odors that have not
yet been solved. (Emphasis added).

The story of deceleration devices ends. Would that in 1958 GM had kept

their p-omise that "even partial solutions would put into use just as

fast as they are found. . .because of the continual competitive incentive.

Had they kept that promise on cars manufactured after 1958 by now that

25% reduction would have prevented the emission of millions of tons of

hydrocarbons. The failure to utilize deceleration devices continues




137

Page 6 - Dr. Hyman Ritchin

to cause excessive emissions even now in the 1970's. The millions of
uncontrolled pre-1968 vehicles continue to excessively pollute the

air. Apparently between the 1953 and 1958 letters, the continual
competitive incentive had disappeared because the promise was not kept,
And the public had to wait another 10 years before induction device

technology would be applied.

Unclear Statements Put Industry in the Clear

Statements by the AMA appear to be very carefully worded. - But sometimes
these statements have a tendency to mislead public representatives not
aware of the technical literature. For example, on November 14, 1960,
Ralph H. Isbrandt, Chairman, AMA Engineering Advisory Committee and
Director of Automotive Engiaeering ;nd Research at Amefican Motors Corp.
reported to the California Motor Vehicle Pollution Control Roard
{Dr. Middleton was Cha}rman):

"Assisted by the development of new instrumentation and more

effective techniques for the analysis of exhaust gas emissicns,

one of the company teams learned, in the Fall of 1959, that crank-

case blowby was an important source of unburned hydrocarbons.
(Emphasis added).

"The device has many virtues, including simplicity, low first cost,
long service 1ife, and ease of inspection to determine whether or
not it is operating nroperly. This device is not, however, simple
in the sense that little or mo engineering is required for ita
development and adaptation."

And in the "AMA Memorandum on the Department of Justice Investigation"6

one reads:

%0ften referred to as the "green book."
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“"In 1959 through a truly extraordinary stroke of good fortune--
the crankcase was discovered to be a more important source of
emissions than had been suggested by prior governgent and other
studies."

In a review of the technical literature, hoﬁever. one finds in the
proceedings of the 2nd National Air Pollution Symposium dated May 1952
that the 1ndustfy‘s attention was drawn to blowby as an important
source of noxious emissions nearly a decade earlier.’

""The rates of blowby relative to exhaust are quite low, however,
the higher concentrations of noxious products make blowby a
factor to be considered in regard to air pollution. The effect to
deteriorating engine condition is to increase blowby and, con-
sequently, to increase the total amount of noxious products.

This change may be greater than tenfold at low speeds typical

of city driving."

"Of the products identified as definitely or probably present

in blowby, aldehydes and acids have characteristic irritating
effects on the nose, eyes, or both. Combinations of these with
other exhaust and blowby product: or with other air pollutants
may accentuate these effects. Organic hydroperoxides identified
as probably present have been blamed in past theories as being
serious contributors to air pollution."

Eight and one-half years later, on UOctober 18, 1960, GM's president
was gratified to report but only to those U. S. citizens residing in
California:8
"I am gratified to be able to report that positive crankcase
ventilation 18 available on all 1961 General Motors passenger
cars being delivered to California. We believe that this

relatively uncomplicated, inexpensive device will perform a
major job of reducing air pollution.

?Payne, J. 0. and Sigworth, H. W., "The Composition and Nature of
Blowby and Exhaust Gases from Passenger Car Engines,” Proceedings
National Air Pollution Symposium, 2nd Symposium, Pasadena, California
1952, pp. 62-70. :

[
8Letter dated October 18, 1960, from John F. Gordon, President of
General Motors to Mr. Kenneth Hahn, Los Angeles County Supervisor.
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"“As you know, the automobile industry is collectively working on
the problem. The voluntary offering of these devices by the
entire automobile industry to the new car buyers of California,

I believe, is concrete evidence of the sincerity of our efforts."

Auto induséry executives often boast of their voluntary contributions

to pollution control technology. And one would like to believe in

the sincerity of their efforts as Mr, Gordon asked.

But many of those in government who have been fighting for clean air

do not believe that much has been done voluntarily. What is believed
is that the efforts of the County of Los Angeles in 1958 and 1959 to
secure legislation to establish a state-wide motor vehicle pollution
control progra; provided the motivation for the industry to break
through the technological barrier and "voluntarily" install the PCV
valve on California cars. It is believed that the threac of regulatory
authority did more to bring about the breakthrough than did "a truly

extraordinary stroke of good fortune."

The AMA's account of history to the Justice Department which follows,
leaves out some critical details and again tends to mislead those

unfamiliar with the technical literature,

"In 1959--through a truly extraordinary stroke of good fortune--
the crankcase was digcovered to be a more important source of
emissions than had been suggested by prior governmen: and other
stndies. Adaptation of positive crankcase ventilation to the cars
of all the companies followed immediately, with the result that
all 1961 model vehicles sold in California, beginning in the Fall
of 1960, had as standard equipment a system of positive crank-
cagse ventilation adapted to the technical needs of each manufac-
turer's engines. Notwithstanding serious engineering reserva-
tions about the technique and practically no customer demand,
positive crankcase ventilation was installed by the manufacturers
on all vehicles sold by them in the United States beginning

in the Fall of 1962.*

g e o
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The AMA in their reference to “serious engineering reservations about
the technique" were apparently trying to mislead the Justice Depart-
ment’s non-technical attorneys. But in the Air Pollution Comtrol
Office's copy of the green book, Assistant Commissioner William H,

Megonnell, penciled in "Hogwash! They'd been in use for 30 years.”

Another important fact conveniently omitted is that in 1961 then
Secretary of HEW, Abraham Ribicoff offered the automobile industry
the "choice" of '"voluntary" installation of PCV valves om all U. S.
cars or he would seek legislation to require such installation by
Federal regulation. Congressman Fogarty of the House Appropriations
Committee added his support to the Secretary as follows:9

"1 cannot escape the conclusion that the automobile industry

has been dragging its feet in the matter of factory installation
of blowby devices. These, as you probably know, are relatively
inexpensive devices for controlling emissions from automobile
crankcases. While they will not solve the larger problem of
exhaust emissions from the tailpipe, they do eliminate from
one-fourth to one-third of the motorcar's total contributicn

to our air pollution problem.

"Such devices were factory-installed on new cars sold this year
in the one State of California and are available--at a higher
price, of course--as optional dealer-installed equipment on
new American cars in other localities. In view of the mouncing
evidence that air pollution not only is costly but may also te
highly hazardous to human health--and since this new device
eliminates a part of it at a low cost-~it would have seemed toth
good business and goxd public relations for the auto industry
to install such a device at the factory on all new cars sold in
this country. This La fact is what Secretary Ribicoff recently
recommended, ...

9Congressman Fogarty, Congressional Record, May 17, 1961, pp. 7689
and 7690,

-
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"1 should think that these two rich industries (oil and auto)--
simply in enlightened self-intexest, if for no other reason--
would do everything they reasonably could do to abate their own
contribution to this growing environmental hazard, if only to
avert the risk of drastit legislation which might seem to them
much less reasonable in its demands. Many of the controls

imposed on the refineries in Los Angeles also make economic good
sense, too, in that they cut down losses from evaporation of a
marketable product. Any factory-installed blowby devices for
automobiles cost less than $5 and also improve the car's function.

"'What could be more reasonable than for both the oil and auto-
mobile industries to follow throughout the country the splendid
example set in Los Angeles?"

The Discovery of Exhaust Emission Controls

In 1957 when the competitive incentive apparently was missing, the AMA
Induction System Task Group10 reported to the technical community at
an SAE meeting their findings after two years of evaluation of
various systems. An idea of how limited a mandate management gave
these engineers might be gleaned from the following ststements:
This group studies the available information on hydérocarbon
enission. Experience of the members on engines and carburetion
was utilized. Tt did not appear that appreciable reductions in

the idle, acceleration and cruise phases of operation could be

made by readily applicable design changes. (Emphasis added).

With the limited mandate reflected in this brief charter description

one can understand the adoption of the following limited goal:

One of the first acts of the Induction System Task Group was to
decide on its gosls. These evolved from discussion during the
first few meetings and were recordéd as follows:

1. Only devices for control of h¥drocarbons duriny decelera-
tion would be studied (Emphasis added).

Yet further on in this 1957 paper, Dietrich gives us a glimpse of

the pollution control systems to be placed on 1968 automobiles.

lobietrich, H. H.,"Automotive Exhsust Hydrocarbon Reduction During
Deceleration by Induction System Devices,"SAE 170, Aug. 1957.

36-993 O - 74 - 10
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The idle adjustment. As seen ¥ Figure 3, a lean idle adjustment
produces considerable less hydrecarbon emission during decelera-

tion than a rich-idle adjustment.
And just as revealingly but in ncparive terms the second aspect of

the 1968 systems is described: ;

"Device to Change Ignition Advance During Vehicle Deceleration--
Optimum spark advance during ueceleration (about 30 deg btdc)
produced slight reductions ji: hydrocarbon emission on a vehicle
during road test, but the imjr..ewent was not significant enough
to warrant the necessary comj.tication."”

One might ask: Significant enough t. vhom?
In 1962, Mr. Charles Heinen of Chrysier tells the technical community
of the engine modification kits developed by Chrysler.u He describes
these kits as consisting of:

a. Altered choke setting--tc lean out mixture sooner.

b. Lean-idle adjustment

¢. Lean carburetor jets

d, Retarded spari: timing at jdle

e. A vacuum advance control vajve-~to advance spark timing on
deceleration.

Chrysler's Mr. Heinen goes on to describe the results of tests conducted
in 21 laboratories on 58 vehicles equipped with these kits.

“With but one exception all vehicles on which we have received
reports mat the California Stamdards for hydrocarbons after the -
kits had been properly instalied. All met the Stamdards for
carbon monoxide. It should be moted that some laboratories
reported hot cycles omi;. The mileage on the cars used ranged
from new to approximately 30,000 miles. The vehicle that did not
meet the standard showed 291 ppm HC on the full California cycle.
The difficulty appeared to lie i:nN the warm-up cycle....”

llgeinen, C. M., 'WUsing the Engine for Exhaust Control.-}' S.A.E. § 355,
November 1962.
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“"Where increases occurred, the vehicles could be returned to
normal by an adjustment of the idle screw to the proper carbon
monoxide content, a change in the idle rpm to the recommended
value, a timing adjustment, or a combination of the three...."
"In summary, it appears at this stage that the modifications
and adjustments represented by the "kits" are capable of
lowering exhaust emissions of 318 cu. in. Chrysler engines
to levels below the California Standard. The only point in
question would appear to be what frequency of adjustments is
necessary to keep them there for 12,000 miles."
The public might have hoped that Mr. Heinen would have continued to
announce the installation of these systems on all 1964 model year
vehicles. Unfortunately he did not. Instead the public had to wait
until three (3) years later, when in 1965, the Chrysler Corporation's
Vice President, B. W. Bogan, testified before the Senate Subcommittee
that the system would be on 1966 model year California cars. And
that given two more years lead-time, and barring any unforeseen
problems," and:

'if necessary, wé should be able to start our production tooling
program to supply those cold weather areas (of the U. S.) which
feel that they have an air pollution problem of the type
encountered in California. Thank you." (Emphasis added).

The public would have to wait until the industry was told it was

indeed necessary. First the Congress would have to authorize the

Federal Government to set national emission standards, then the

Federal GSovernment would have to adopt the California emission

standards, and then given sufficient lead time of two years, the

industry would begin the nationwide installation of exhaust emission

controls with the 1968 model year. A system evaluated and reported on

in 1957, and developed by 1962 was placed on all new vehicles in 1968.

-
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The Temporary Restoration of Competition

In 1959 the Califomia legislature expressing frustration over the
lack of progress in motor vehicle pollution.control passed a law
requiring the State Department of Public Health to set air quality
standards.and motor vehicle exhaust emission standards. That same
year, 1959, California set exhaust emission standards of 275-ppm
hydrocarbons and 1.5% carbon monoxide. These emission standards were
aimed at restoring the degree of air quality which existed in Los

Angeles in 1940, By 1970!

That this action by the California legislature was in vain can be seen
from the following figures: ’

Estimated Emissions from Motor Vehicles
in Tons Per Da¥-

Los Angeles1
© 1w 1959 7
Carbon Monoxide 2,500 8,500 8,500
Hydrocarbons 600 1,800 1,500
Oxides of Nitrogen 125 390 730

The Ca.ifornia law specified that the emission standards would apply
upon State approval of two emission eontrol gystems which demonstrated

the ability to meet the standards. It required that all vars sold in

12profile of Air Pollution Control in Los Angeles County," L. A. County
Air Pollution Control District, 1969.
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California would have to be equipped with an approved syltcn.13 Since
the Californians were buying asutomobiles at the rate of nearly a million
cars per year, the law provided a potential market and thereby a
financial incentive to private developers. Thus, in 1959 the auto
industry was given an external competitive incentive fo compensate for
the intra-industry competitive incentive which had apparently been lost

after 1953,

The California law provided an incentive for the "discovery" of control

systems.

In November 1962 when Mr, Heinen reported on the Chryslef Kit the
industry was feeling some of the pressures of competition building.

In July of 1963 when Chrysler became the first major manufacturer to
apply for California approval, the state Motor Vehicle Pollution Centrol
Board dlready had unde; test seveﬁ independently designed exhaust control

systems.

In June 1964, the California Motor Vehicle Pollution Control Board
met to consider official approval of four independently manufactured
exhaust control devices. Official approval of just two systems would
trigger the standards and eil new vehicles would have to be equipped

with one of the systems. At the meeting, Virgil Anderson, representing

13CIarkson, D. and Middleton, J. T., "The California Control Program for
Motor Vehicle Created Air Pollution." Air Pollution Control Association,
June 11, 1961, New York City.
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the California State Automobile Association asked the Bogrd to delay
the effective date of certification so that exhaust controls would
first appear on 1967 model cars (instead of _1966) in accordance with
the promise of the automobile manufacturers. Mr. Anderson was followed
by Mr. George Delaney, representing the Automobile Manufacturers
Association. He emphasized that the auto companies had the sa.me sense
of urgency as the Board with respect to getting exhaust controls on
nevw cars. But the industry felt that the 1967 model year was the first
time systems could be on cars which would meet Detroit's standards for

performance, durability, and customer satisfaction.m

The Board disregarded these pleas for delay and granted approval to the
following systems:

1. American Machine & Foundry - Chromalloy

2. Arvin - Univet'sal 011 Products

3. W. R. Grace - Norris Thermacor

4. Walker Manufacturing - American Cyanamid

These approvals triggered the law and required all 1966 model year

vehicles to be equipped with one of the approved systems.

Less than eight weeks later of August 12, 1964, a major breakthrough was
announced by the four major automobile manufacturers. The industry would
have their own control systems meeting California standards on 1966

model cars to be sold in California,

léMotor Vehicle Pollution Control Board Bulletin, June 1964,
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Thue the people of California could breathe a sigh of relief for a

long hard fought Sattle (but not the war) was won. But the automobile

industry also was able to breathe a sigh of relief because the com-

pelling competitive incentive which had arisen was once again removed,

Louis V. Lombardo
Technical Assistant
Mobile Source Pollution Control Program

SO U
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APPENDE

In reviewing the technical literature; one could not help being struck

by the irregularity in the number of technical papers presented each
year. Normally over a period of 15 years of increasing research and
development one would observe a pattern of relatively steady growth

in the number of papers published each year. In the field of motor
vehicle pollution control, however, ir lieu of a pattern of steady growth
in the number of papers published each year, we find an unusual and
highly irregular pattern. We find from the tabulation below that over
the period 1955 through 1966, only four years were notable by the

number and quality of the publications: 1955, 1957, 1962, 1966,

Number of SAE
Year Papers Published Comments

1955 8 Papers describe emissions, their
measurement and causes.

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

! Deceleration devices described

—

PCV described

N
EPNVMNHHEMAONPO -

1966 exhaust control systems described

N

It is difficult to avoid the impression that the release of these panrers
was controlled. Surely an unhampered publication process would have

demonstrated a more normal exponential growth pattern.

e m e e e B
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[From the Congressional Record—House, May 18, 1871]
SM06 CoNTBOL ANTITRUST CASE

(Mr. Burton asked and was given permission to address the House for 1 minute,
to revise and extend his remarks and include extraneous matter.)

Mr. BURTON. Mr. Speaker, on September 13, 1960—see Congressional Record
for that date—I joined with 17 of my colleagues in urging an open trial in the
smog control antitrust case.

Just this week T have received a document which I am offering today for my
colleagues to examine, a document presented to me by reliable persons, and which
is described as a confidential memorandum of the U.S. Department of Justice.
This memorandum recommended to the Attorney General that criminal charges
be brought against American auto manufacturers for conspiring to retard the
development of a smog-free motor vehicle. ,

This memorandum, which spells out in detail previously undisclosed evidence,
was prepared before January 10, 1969, when the Department of Justice decided
to proceed with a civil suit. Subsequently, the Department of Justice agreed to
settle the matter with a consent decree.

These disclosures are especially painful in light of the settlement of the Gov-
ernment’s civil case in September 1969 which was flled in lieu of any criminal
case. This settlement by a consent decree increased the legal burdens for later
litigants, failed to provide for any restitution of damage done, failed to contain
adequate reporting requirements, and failed to prohibit the destruction of past
decuments—all in tradition of ex parte negotiations which form the cornerstone
of the consent decree program.

I release this document today because I agree with the metaphor principle
behind Louis Brandeis’ statement that “sunlight is the best of all disinfectants.”
Public exposure of these formerly secret materials can only serve to educate the
people as to the industry’s capability for a major health problm. The consent
decree settlement deprived the public of an open trial on all the issues. An open
trial would educate the unreformed and deter the potential violator, especially
in the auto industry which has for too long been dealt with by gentlemanly
trustbusters in the shadow of Government. Sunlight will do it well.

The material follows:

PROPOSED DEFENDANTS AND CO-CONSPIRATORS
PROPOSED DEFENDANTS
Corporation and State of incorporation

AutomobileManufacturers Association, Inc., New York.

General Motors Corporation, Delaware.

Ford Motor Company, Delaware.

Chrysler Corporation, Delaware,

American Motors Corporation, Maryland.

The entire conspiracy was organized and nurtured in and operated through
the Automobile Manufacturers Association (AMA), the trade association of the
automobile industry with a membership of nearly 999, of all domestic car and
truck manufacturers. The Board of Directors of AMA made all policy decisions
in the motor vehicle air pollution control field and the members adopted those
policies. AMA is, therefore, proposed to be named as a defendant,

The big four of the industry—General Motors, Ford, Chrysler. and American
Motors—were most active in the conspiracy primarily hecause they were most
affected financially if required to install pollution control devices on the millions
of cars they manufactured annually, amounting to a vast majority of all domes-
tic car production. General Motors, Ford. Chrysler. and American Motors are,
therefore, proposed as defendants.

The conspiracy, which startad at least as early as 1955, has lasted so long
that many of the participants have abandoned their participation by severing
connection with the employers they represented by retirement or otherwise. Tno,
so many people were involved on behalf of the companies involved that it would
be unrealistic to name them all as defendants. The following representative
officials who were active in the conspiracy were selected, therefore, as proposed
defendants: :
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PROPOSED (0-CONBPIRATORS
Corporations and State of incorporation

Checker Motor Corporation (successor to Checker Cab Manufacturing Corpora-
tion), New Jersey.

Diamond T Motor Car Company, Illinois,

International Harvester Company (a consolidation of International Harvester
Company, a New Jersey corporation, and International Harvester Corporation,
a Delaware corporation), Delaware.

Studebaker Corporation (successor to Studebaker-Packard Corporation), Mich-

White Motor Corporation (successor to The White Motor Company), Ohio.

Kaiser Jeep Corporation (successor to Willys Motors, Inc., a Pennsylvania
Corporation), Nevada.

Mack Trucks, Inc. (successor to Mack Manufacturing Corporation), New York.

INDIVIDUALS PROPOSED AS CO-CONSPIRATORS

All members of the Board of Directors of AMA from January 1, 1933 to the
date of the indictment, other than those named as defendants hereto.

All members of the Engineering Advisory Committee of AMA from January 1,
1953 to the date of the indictment, other than those named as defendants herein.

All members of the Vehicle Combustion Products Committee of AMA from
December 4, 1953 to the date of the indictment, other than those named as
defendants herein.

All members of all Task Groups which were subcommittees of the Vehicle
Combustion Products Committee from December 4, 1953 to the date of the
indictment.

All members of the Patent Committee from January 1, 1953 to the date of

the indictment. .
, employed by AMA, acted as its liaison officer between it and its members
in the air pollution control equipment field and also as its representative before
state, county, and local boards and agencies concerned with motor vehicle air
pollution control.

The foregoing corporations are &ll AMA members and signatories to the
cross-licensing agreement, the vehicle about which the conspiracy revolved.
They are, therefore, proposed as co-conspirators.

The other proposed co-conspirators are the many participants in the
conspiracy.

BACKGEROUND

Air pollution is a national problem. Polluting, emissions from automobiles is
one of the causes. Because of the topography® of Los Angeles, California and
the high concentration ? of automobiles in that area, :ue problem was first recog-
nized by the country and then California state officials, and efforts to compel
remedies were first imposed there. This memorandum relates to collusive activi-
ties of the automobile manufacturers in connection with research, development,
manufacture, and installation of motor vehicle air pollution control devices. As
background, the Los Angeles story is important.

The word “smog,” derived from abbreviations of smoke and fog, is a misnomer.
What is commonly called “smog” is really the result of chemical reactions that
take place in polluted air, heated by the sun’s rays, and is evidenced by one or
more effects much as eye irritation, reduced visibility, high ozone concentration,
plant damage, and odor, It is recognizable by a “brownish” or “bluish” haze which
many times obscures the surrounding mountains.

The air pollution control program was commenced by the State of California
in 1847. In early 1951, Dr. Arie J. Haagen-Smit, a renowned research chemist at
the California Institute of Technology, discovered that when oxides of nitrogen,
ozone and gasoline (hydrocarbon) vapors were introduced into a plexiglass test
chamber and exposed to ultra violet light (artificial sunlight), an irritating
haze with all the properties of natural smog was formed. It was this research
that pinpointed the motor vehicle as one of the major sources of air pollution and
became known as the Haagen-Smit or hydrocarbon theory of smog formation.

Footnotes at end of article.
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Following the publication and general acceptance of the Haagen-Smit theory,
the automobile ufdustry finally acknowledged that motor vehicles contributed to
alr pollution, which it had steadfastly denied prior thereto. The problem of how
to control motor vehicle emissions was then turned over by the industry to the
Automobile Manufacturers Association (AMA), of which all the automobile
manufacturers were and are members.

From the very outset the industry realized that air pollution control devices
do not help sell automobiles. (Tr. Vol. XXXVIII, p. 11; Tr. Vol. LVILI, p. 170).

In his testimony (Tr. Vol. XXXV, pp. 32-33), Supervisor Hahn of Lo’s
Angeles County confirmed the following statement appearing in Ralph Nader's
book, “Unsafe at Any Speed” at page 100:

“When Mr. Hahn went to Detrolt to get some direct answers about adoption
of exhaust controls, a senior officlal of one of the companies asked: ‘Well, Mr.
Hahn, will that device sell more cars? ‘No,’ said Mr. Hahn. ‘Will it look prettier,
will it give us more horsepower? If not, we are not interested.’ ”

A letter of November 17, 1938 from Lloyd Withrow, head of the Fuels and
Lubricants Department of General Motors (GM), directed to Dr. L. R. Hafsted of
that company, states in part: “financing this work is most expensive, and the
incentives for carrying it out are clogely related to political consideration.” The
letter goes on to state that “[tJhe development of exhaust control devices cannot
be justified on a business basis ; the only hope of a return on such an investment
s possible legislation requiring their use.” After pointing out that none of the
devices contribute appreciably to the efficiency performance, or appearance of the
automobile, the letter concludes that on account of the reasons advanced, “the
managements of Corporation Divisions are reluctant to undertake the engineer-
ing and development of devices, even though they appear to be based on sound
principle.” (Tr. Vol. XXXVII, pp. 101-105 ; GJ Ex. 525).

While the general public talks a lot about air pollution, most people prefer
doing without control devices rather than to pay for them. As a result the indus-
try engaged in lip service concerning the health and welfare of the community
and the necessity for prompt research, development, and installation of motor
vehicle air pollution control devices. In fact, as hereinafter shown, the automo-
bile manufacturers, through AMA, conspired not to compete in research, develop-
ment, manufacture, and installation of control devices, and collectively did all in
their power to delay such research, development, manufacturing, and installa-
tion.® Indicative of this industry attitude is the very firm position taken in
regard to the California authorities, as reported by Dr. J. D. Ullman of B. L
Du Pont after a visit to Detroit in January, 1960.

“Basically, the automotive manufacturers would seek to avoid installing a
reactor of any sort on a car becguse it adds cost, but provides no customer benefits
such as improved engine performance or styling advances. From this thinking
[the following fact, among others, evolves)] :

“(1) A smog abatement device will be installed on cars for California market
only after being approved and requested by the Government of California. The
industry has told California that cars will be equipped with devices designated
by California one year from the date of designation.” (GJ Ex. 194).

Also, failure on the part of the manufacturers to purchase devices of inde-
pendent companies, produced at costs of millions of dollars, discouraged such
independents from further research, development, or manufu.ture of control
devices to the great detriment of the American people, science and industry.

An AMA {nternal memorandum prepared for presentation at Vehicle Combus-
tion Products Committee (VCP) and Engineering and Advisory Committee
(EAC) meetings disclosed that as recently as January 15, 1965 the same dilatory
considerations prevailed :

“On the basis of the facts the industry is not convinced that exhaust emissions
devices or systems are necessary for nationwide application to motor vehicles
but believes instead that they will be an economic and maintenance burden on
motorists. It is, therefore, not prepared to desirous to intiate any voluntary
program to impose these systems or devices on all customers nationwide, or to
accept the responsibility for such a decision, in the face of a lack of convincing
evidence.” (GJ Ex. 411).

The seriousness of the basic problem of air pollution in Los Angeles {8 high-
lighted by the following statistics: As late as January 1967, even with the in-
stallation of air poliution control devices compelled by law, 12,465 tons out of a

Footnotes at end of article.
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total of 14,001 tons per day of contaminants within Los Angeles County are
caused by gasoline powered motor vehicles, or in other words, 85.3% of all con-
taminants in the area are still caused by motor vehicles. (GJ Ex. 486).

THE AUTOMOBILE MANUFACTURERS ASBOCIATION

The AMA is a trade association whose members manufacture 999 of the
cars, trucks, and buses produced annually in the United States. Tr. Vol. XX, p.
52; Tr. Vol. XXI, p. 124; GJ Ex. 394). The policies of AMA are made by and
the activities of AMA are carried on under the direction of its Board of Direc-
tors, (Tr. Vol. XX, p. 50). The Board of Directors is comprised of the President
and Chairman of the Board of the automobile and truck companies who are
members of the Association. (Tr. Vol, XVII, p. §). Until recently ¢ the President
of AMA was chosen from among the members of the Board of Directors. (GJ Ex.
255 and 300).

Most of the work of AMA is done by committees. (Tr. Vol. XVII, p. 6). When
the air pollution control program was commenced, the VCP, a subcommittee of
the EAC (which consists of the Vice-Presidents in charge of the engineering de-
partment of each member company), was established by the AMA. (Tr. Vol. I,
pp. 8880, GJ Ex. 260; Tr. Vol. XXXXVII, pp. 52-568, GJ Ex. 565). Membership
in the VCP consists of project engineers of the various member companies. (Tr.
Vol. XXXXV, p. 32). The following excerpts from documents and testimony illus-
trate the broad scope of the assigned VCP responsibilities:

The Vehicle Combustion Products Committee of the Automobile Manufac-
turers Association which has been assigned the responsibility for the past four
and one-half years of conducting an intensive cooperative program dealing with
all aspects of the automobile exhaust problem . . . (GJ Ex. 258, excerpt from
dr:tt:; )dated March 10, 10568, prepared for presentation to House Safety Com-
mi .

“As the role of the automobile in smog formation was being disclosed, the AMA
Board of Directors, in 1954, instructed industry engineers to look into the situ-
ation immediately and make recommendations for industry action.

“INDUSTRY ACTION

“As a result of this investigation, the AMA Board decided that the problem
should be dealt with on an industry team basis. Accordingly, it formed the Ve-
hicle Combustion Products Committee to direct all industry efforts on a non-
competitive basis.” (Tr. Vol. XXXXVI, pp. 52-564; GJ Ex. 565).

Mr. Robert T. Van Derveer, director of Motor Vehicle Components Laboratory,
United States Department of Health, Education and Welfare, formerly head of
the Fuels and Exhaust Emissions Department, American Motors Corporation
(American), testified that this noncompetitive industry-wide approach concerned
not only research and development, but also the installation and marketing of
devices; that is, that all aspects of company activity in this field were to be co-
ordinated through the AMA (Tr. Vol. XXXXVI, pp. 53-56).

A number of task groups report and make recommendations to the VCP on
specific areas of the automobile which affects emission ; e.g., the Crankcase Ven-
tilation Task Group, the Exhaust System Task Group, and the Fuel System
Emission Task Group. (Tr. Vol. XVII, pp. 8-10).

The VCP in turn reports and makes recommendations to the EAC. (Tr. Vol.
XVII, p. 6). The following except from GJ Exhibit 335, (Tr. Vol. XX, p. 56, 61—
62) sheds light on the role and composition of the EAC:

“The industry cooperative program is directed by the AMA Board of Directors
but is under the technical control of our Engineering Advisory Committee whose
chairman, Herb Misch, of Ford Motor Company, will preside this noon. Mr.
Misch and all of the other members of the Engineering Advisory Committee are
vice presidents in charge of engineering of their companies and are therefore
in an excellent position '« direct the technical activities which are carried on
bydthe thahicle Combustion Products Committee and its various working groups
and panels.”

The EAC in its turn reports and makes recommendations to the Board of AMA.
(Tr. Vol. XX, p. 62). It 1s, however, the Board of Directors which makes all of
the policy decisions of AMA. (Tr. Vol. XX, pp. 59, 62; Tr. Vol. XXXXVI, p. 4).

Footnotes at end of article.
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THE CONSPIRAOY

As early as 1955 and even prior thereto, public speeches and statements made
by the top brass of the leading automobile companies heralded the fact that co-
operative effort was being undertaken in the automobile industry in order to
accomplish a solution to the motor vehicle air pollution control problem as
expeditiously as possible.

In a speech made on April 18, 1955, James C. Zeder, then Vice President of the
Chrysler Corporation (Chrysler), said:

“Perhaps you are somewhat surprised to find that we are acting cooperatively
in the battle against ‘smog.’ Our industry has a reputation for belng flercely com-
petitive, and we're proud of it. Ordinarily, competition in research and engineer-
ing, as well as in production and sales, can be proved to be the best way to get
maximum resuits and progress. The automobile industry and business has been
demonstrating this for more than 50 years. But it has also demonstrated that

under some conditions, where the public interest is primarily involved, it is pos-
sible to get to a solution of a problem quicker by sharing knowledge and by help-
ing each other bear the work load. At such times we cooperate as energetically as
at other times we compete.” (GJ Ex. 826).

Similarly, in the language of Charles A. Chayne, then Vice President of Gen-
eral Motors and Chairman of the BAC in 1954 :

“Before I go further, therefore, let me pause to add my personal salute to
the civic spirit that launched the cooperative program, ‘Operation Teamwork’
which went into effect last August. It is the kind of teamwork which we have
adopted in the automotive industry on a number of historic occasions when it
was obviously more beneficial to the American people generally for us to set aside
for a time our concern about the immediate advantages of competitive action,
and apply the combined talents and facilities of the whole industry to the solu-
tion of some problem that affected the public interest adversely.” (GJ Ex. 583) ;
Cf. Remarks of John F. Gordon, President, AMA, and President of GM, July 31,
1968, GJ Ex. 835, p. 2 of remarks).

Minutes of the Engine and Vehicle Modification Task Group Meeting, Septem-
ber 12, 1962, gives the source of AMA policy in this matter as follows:

“The AMA Board of Directors has instructed the Engineering Advisory Com-
mittee to solve the vehicle emission problem through industry co-operative effort
and to explore any and all avenues necessary to accomplish this.” (GJ Ex. 288;
Ct. GJ Ex. 258).

On February 7, 1955, the VCP in accordance with a directive of the Board of
Directors submitted in draft a plan whereby an information pool would be estab-
lished and that “research and test data, devices, methods and the like, whether
or not the subject matter of a patent or patent application, as may be submitted
by any Vehicle Manufacturing Company to the VCP Subcommittee, and owned
or controlled by such Company, are to be available on a royalty-free basis to all
Vehicle Manufacturing Member Companies and such non-member companies as
the VCP Subcommittees may select which agree to conform to the terms of the
Resolution of the Board of Directors approving this report.” (GJ Ex. 260, p. 1a;
Cf. GJ Ex. 285, p. 4).

The plan, however, was never adopted. In place thereof, the Board of Directors
of AMA “Instruct{ed] legal counsel and the AMA Patents Committee to develop
a Cross-licensing Agreement which was the key part of the implementation of
the cooperative research and development program.” (GJ Ex. 258, AMA Staff
Report on Smog Problems to Board of Directors, p. 1). The cross-licensing agree-
ment limited the fleld of activity to six categories. The Pateut Committee Min-
utes of April 5, 1955 at which this plan for a formal cross-licensing agreement
was adopted, contains the following statement (similar ones of which were made
many times thereafter by the project and industry leaders) : “Mr. Heinen has
repeatedly expressed the feeling of his Committee (the VCP) that no one com-
pany should be in a position to capitalize upon or obtain competitive advantage
over the other companies in the industry as a result of its solution to this
problem.” (GJ Ex. 292).

This position and its antitrust implications are indicated in a May 10, 1654
AMA document authored by Mr. G, J. Gaudson, former secretary of the VCP,
now Detroit Branch Manager of the Soclety of Automotive Engineers (SAR),
as follows: :

“Heinen asked whether a company coming across a satisfactory device either
submitted by an inventor, developed during the course of normal company re-
seareh, or during the course of Subcommittee studies should make the device and

—
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its details known to the other companies participating in the Subcommittee
work. The alternative, of course, would be for the company to say nothing and
then ‘scoop’ the other manufacturers with an anti-smog device. In view of the
common importance of the smog problem to all of the companies and in view of
the satisfactory cooperative nature of the work thus far, the individual company
approach was not generally favorable. However, it was recognized that very
serious legal problems might be involved in the cooperative acceptance and re-
view of device.” (GJ Ex. 500).

Mr. J. M. Chandler, then Unit Supervisor of the kngineering Research Depart-
ment, Bogineering Staff, Ford Motor Company (Fora), in an intracompany com-
munication dated November 16, 1054, wrote in part :

“LEGAL ASPECTS OF COOPERATIVE ACTION

“Another subject discussed at this VCP meeting was that of the legal com-
plications involved in a cooperative industry solution to the smog problem. Mr.
Cronin, General Manager of the Automobile Manufacturers Association, indi-
cated that the legal study had not yet been completed, and that he was not sure
how complex it was going to be. There is some difficulty concerned with anti-
trust action which is being carefully surveyed. The Subcommittee indicated a
general moral feeling of free cooperation, but with no binding agreements legally
available, there is still some question as to competition versus cooperation. What-
?a? éxhew solution it would not hurt for us to be competitively prepared.”

To the same effect, the Minutes of the Patent Committee of April 5, 1955, read
in part as follows: i

“In discussing the need for a formal agreement as opposed to adoption by the
member companies of a Board resolution accepting the report on purpose and
procedure, Mr. Willits pointed to the cross-licensing agreement emploved be-
tween the lamp and automobile manufacturers in solving the headlighting
problem.”

L J  J . * [ ] * .

“Mr. Willits raised some fundamental questions as to the extent of accom-
plishment possible through a cooperative arrangement such as that contem-
plated here, as opposed to the programs which might be achieved from the
strictly competitive approach, it was agreeud that, from the standpoint of public
relations, concerted action by the members of the industry and their suppliers
appeared to be the only satisfactory solution to the problem.” (GJ Ex. 260).

The cross-licensing agreement was originally entered into in 1955. It was
amended in 1967 and again in 1960. Five years extensions were executed by the
signatories in 1960 and 1965. Thus, the basic provisions of the cross-licensing
agreement are in effect today. (GJ Ex. 263, 264, 265, and 268). It provides for
a royalty-free exchange of patents between the participants and a formula
for sharing the costs of acquisition of patents. The provisions of the cross-
licensing agreement which accomplish this result are as follows:

“ARTICLE TIT—LICENSES GRANTED BY EACH PARTY

“(a) Each party to this Agreement grants to each of the other parties and to
their respective subsidiaries, a royalty-free, nonexclusive license to make, use
and sell and to have others make for it or them Licensed Devices and parts
thereof coming under any patents, domestic or foreign (subject to the condi-
tions set forth in paragraphs (b) and (e¢) of this Article), owned or controlled,
either directly or indirectly, by said grantor on July 1, 1955, or at any time there-
after prior to June 30, 1960, or granted at any time hereafter on inventions
owned or controlled, either directly or indirectly, by said grantor on July 1, 1955,
or at any time thereafter prior to June 30, 1960.

L ] * ] * L ] - *

“(c) If any of the parties hereto acquires directly or indirectly a patent
otherwise coming within the scope of this Agreement at a cost, exclusive of the
expense incurred in prosecuting the patent application or negotiating the pur-
chase, in excess of three hundred dollars ($300), no license thereunder shall
be acquired by any other party by operation of this Agreement except upon such
party sharing the cost of the patent equitably with the first party and with any
other parties electing to take a license thereunder.” (GJ Ex. 263).
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Section (a) provides for a royaity-free exchange of defined patented devices
by all participants provided that development costs in excess of $300 are shared
equally. As hereinbefore stated, there is admittedly little or no economic incen-
tive for antomobile manufacturers to develop and install air pollution control
equipment on vehicles they manufacture. (Tr. Vol. XXII, p. §4). Since the
reswts of any industry advances are to be shared by all, there i8 no private
incentive for gain inasmuch as each company must share the benefits of such
advantages with the rest of the automobile industry (GJ Ex. 566). Delays in tech-
nological development engendered by inadequate manpower or facilities will
result in no disadvantage to any company should it become desirable or nec-
essary to install such equipment in the future. At the same time it is apparent
that the participants in the cross-licensing agreement possess sufficient resources
to engage in competitive research and development programs.

Section (c) provides for a royalty-free exchange, between the participants,
of patents acquired from third parties, provided that the purchase price in excess
of $300 is shared equally. In effect, this provision presents a third party seek-
ing to market a patent to automobile companies with but a single purchaser—i.e.,
the whole industry. The provision eliminates price competition among the par-
t}ig{;ﬁnts ggth respect to the purchase of patents from third parties. (Tr. Vol.

s D 53).

The intent to control prices of inventions by the cross-licensing agreement is
shown by the fact that this agreement, including the above-quoted provision, was
modeled after a similar agreement concerning sealed beam headlights. In dis-
cussing this agreement, a report of the VCP dated January 10, 1958 reads in part:
“There are some industry precedents established in the arrangements which the
industry made to insure multiple sources for Sealed Beam headlight units, and
to set the terms for the mazimum royalties to be paid for use of light polarizing
material.” (GJ Ex. 338, underscoring supplies).

The cross-licensing agreement provides a most “favored nation clause” whereby
third parties must license all participants at the same royalty rate. (Tr. Vol
XXII, p. 48). The provision of the cross-licensing agreement which accomplishes
this result is as follows:

“ARTICLE JII—LICENSES GRANTED BY EACH PARTY

“(b) 1f any party hereto as acquired or does in the future acquire either directly
or indirectly the ownership, control, or right to license others under patents other-
wise coming within the scope of the Agreement conditioned on the payment of
royalty, no license thereunder shall be acquired from such party by and other
party by operation of this Agreement except upon the latter’'s agreeing to pay
and paying to the licensor of said first party, royalty at the same rate as such
first party would have been required to pay had the licensed article been made
or sold by it. Royalties accruing under the provision of this subsection (b), if
for sales within the United States and Canada, shall be payable in the next suc-
ceeding month of January, April, July or October, as the case may be, following
the close of the calendar quarter in which said sales occur. . . . (GJ Ex. 263).

Mr. William L. Scherer, manager of the Patent Department of AMA, inter-
preted the meaning of this provision for the grand jury. He testified that it en-
ables any other party to the argeement to obtain the same kind of arrangements
with réspect to rights as the first party making arrangement with a patentee.
(Tr. Vol. XX1I, p. 46). In other words, if one of the companies acquires a license
under a given patent, that company must endeavor to make it possible for any
other party to the agreement to also obtain a license under that patent, for which
royalty would be paild at the same rate as the first company acquiring rights
under the patent would have negotiated. (Tr. Vol. XXII, p. 47). This ensures
to anyone else who may want to come into the program, or the that patent, that
they will get the same royalty treatment as the first individual does. (Tr. Vol.
XXII. pp. 4849).

This provision of the cross-licensing agreement was intended by the partici-
pants to eliminate competition between them in the purchase from third parties of
rights under existing patents. This conclusion is based on Mr. Scherer's testimony
which was as follows :

“The JUROR. Wasn't the patentee told that it would be available to all of
the companies? Or was that kept a deep, dark secret?

2
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“The Wrrxess. No, I think that when he came, for instance, if John Doe
has a device that he says will solve the problem, and he wanted to come to Com-
pany A and deal with that company, he could have done so.

“Now the only understanding is that, if that John Doe, I believe I called him,
were to deal with Company B, the only understanding is that he is going to
get the same royalty arrangement that Company A has.

* ] ] L ] . ¢ [ 4

‘“The WiTNEss. And he will be glad to do that, belleve me.

“The Jusor. Well, in other words, he might go into Company A and agree on
8 royalty of 10¢ an item, let’s say.

“The WiTNEas. Yes.

“The Juror. Now, he went to Company B and he is faced with the fact that
that is as much as he can get; is 10¢, because the other company has now made it
available to them.

“The Wirnzss. That's right. But, remember, he has got & lot more volume.

“The Jumor. Well, that may be so or it may uot be so. But, it depends on, in
other words, his 10¢ now becomes a fixed——

“The WrrNuss. Celling.

“The Jurom. Ceiling.

“The WrrNess. That's right.

“The Jurog. He cannot go above that ceiling once he submits to one company ;
he cannot go above that ceiling. He is hooked.

“The Wrrness. Under what we call the “favored nation clause,” yes.

“The Juror. Well, whatever you call it, he is hooked for that amount.

“The Wrrness. That's right.

“The Joror. Thanks. (Tr. Vol. XXII, pp. 56-57).

The participants to the cross-licensing agreement have agreed upon a8 method
whereby a third party wishing to do business with any participant must agree
with his device may be considered by all of the participants through the Auto-
mobile Manufacturers Association.

In 1955, the cross-licensing agreement provided in pertinent part:

“Article VIII—Ideas submitted by persons other than parties

“It is agreed tbat each idea relating to the subject matter of this Agreement
submitted by & person other than a party to this Agreement shall be first sub-
mitted to one of said parties accompanied by a waiver in a form approved by
the Patent Committee of the Automobile Manufacturers Association by which
the submitter shall authorize such party to disclose the idea for appraisal and test
to any third party or parties and grant immunity to said party as well as to all
parties to whom such disclosure is made from all liability to the submitter aris-
ing from such disclosure other than such liability arising from the infringement
of any valid patent covering the subject matter disclosed. Each such party shall
then submit such ideas to the Vehicle Combustion Products Subcommittee for
eonsideration, after which said Party shall report to the submitter the findings
of said Subcommittee, and shall file a copy of said report with the secretary of
said Subcommittee.” (GJ Ex. 263).

This provision was amended in 1957 to read as follows:

“ARTICLE VIII—IDEAS AND INVENTIONS SUBMITTED BY PERBONS
OTHER THAN PARTIES

“Nothing in this Agreement shall prevent any of the parties from receiving, con-
sidering or purchasing ideas or inventions submitted by others relating to the
subject matter of this Agreement. In the event that such ideas or inventions are
submitted to a party by a person other than a party to this Agreement or other
than a person under contract to assign such ideas or inventions to a party, such
party may submit such ideas or inventions to the Vehicle Combustion Products
Subcommittee for consideration provided such party has obtained from the sub-
mitter & waiver in a form approved by the Patent Committee of the Automoblle
Manufacturers Association by which the submitter shall authorize such party to
disclose the idea or invention for appraisal and test to any third party or parties
and grant immunity to said party as well as to all parties to whom such disclosure
is made from all liability to the submitter arising from such disclosure other than
such liability arising from the infringement of any valid patent covering the sub-
Ject matter disclosed. The said party shall thereafter report to the submitter

e~
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the findings of said Subcommittee, and shall flle a copy of saild report with the
secretary of said Subcommittee.” (GJ Ex. 264).

Mr. Ncherer testified as follows as to the substantive change worked by the
1957 amendment to Article VIIT:

“A. ... it enables, as I understand {it, to have each participnting company con-
sider ideas submitted by outside parties, not parties to the agreement, for con-
sideration and test svithout the necessity of reporting that information to the
(other) participant[s) under the cross-licensing agreement.” (Tr. Vol, XVII, pp.
144-46).

Plainly, Article VIII of the 1935 Agreement (GJ Ex. 263) requires third parties
dealing with any participant to agree to the submission of their device to the
Vehicle Combustion Products Subcommittee of the Automobile Manufacturers
Association.” As amended in the 1937 agreement (GJ Ex. 264), however, it would
seem that referral to the VCP was no longer required. (Tr. Vol. XVII, pp. 41-46).

Myr. Van Derveer, however, testified uneguivocally that it was communicated to
him by both AMA and his superiors at American Motors that the signatories
to the cross-licensing agreement had obligated themselves to insure that before
any participant dealt with an independent device manufacturer that the device
manufacturer must sign an AMA Suggestion Submission Agreement® (Tr. Vol.
XXXXVI, pp. 46-51; GJ Ex. 416). Even after the 1957 amendment, AMA con-
tinued to recommend to participants that an AMA Suggestion Submission Agree-
ment be obtained from third parties. (Tr. Vol. XVIII, p. 93).

Mr. William K. Steinhagen, a General Motors engineer in charge of their Power
Development Group, testified that when a third party came to him with a device,
he was instructed to inform the third party of General Motor's obligations under
the cross-licensing agreement and to obtain an agreement from the third party
allowing tests of the device to be conducted under the terms of the cross-licensing
agreement. (Tr. Vol. XXXII, p. 54).

Mr. Harold Lipchick, Vice President and General Manager of the American
Products Division, Chromalloy American Corporation, testified that in attempt-
ing to market the AMF-Chromalloy device to the automobile company partici-
pants in 1964, it was suggested by Mr. Chandler of the Ford Motor Company that
the proper method of procedure would be for Lipchick to execute an AMA Sug-
gestion Submission Agreement and to make his initial presentation to the AMA.
(Tr. Vol. XVII, p. 50).

It is apparent from the foregoing testimony that the language change in the
1957 amendment worked no substantive change in the requirement that partici-
pants not consider third party devices unless an AMA Suggestion Submission
Agreement was executed by the third party.

Minutes of the AMA Patent Committee meeting of May 13, 1959, read in part:

“The Committee reconfirmed the position taken at its September 22, 1955 meet-
ing that it disapproved any meeting between industry members and persons who
have not signed the Cross-Licensing Agreement unless the outsiders have exe-
cuted an AMA Suggestion Submission Agreement and that there should be no
exceptions to this policy.” (GJ Ex. 260).

That AMA highly regarded the method of dealing with third party devices is
further illustrated by the following pertinent excerpt from GJ Exhibit 302, an
unsigned memorandum dated April 20, 1965 :

“Probably not for publication but Mr. Thornton (an AMA employee) says 1957
amendment was made because of antitrust problems in the first agreement.
Changed the way people brought ideas to the committees from outsiders.

* L) » L d * *

“Also not for publication—Mr, Thornton says the Patent Committee feels we
should definitely renew—especially in view of the CID investigation. It would not
be wise to discard the agreement at this time.”

Mr. Scherer’s testimony on this amendment was as follows :

“Q. In other words, prior to the amendment in 1957, anybody who had signed
the cross-licensing agreement was obligated, with respect to submit any ideas
which they received from outsiders to the Automobile Manufacturers Assqciation
Vehicle Combustion Products Committee? Isn’t that correct?

“A. That's correct. ]

“Q. And it was felt in 1957 that there were some antitrust difficulties with
that particular method of procedure, was there not? )

“A. All I can say to that is that on advice of counsel, it was changed.” (Tr.
Vol. XVIII, pp. 87-88). o

Footnotes at end of article.
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Basically, there are three parts of an automobile emitting pollutants. One, the
crankcase (blow-by) ; two, the carburetor and fuel tank (evaporation logses) ;
and three, the exhaust. Before any devices were affixed to cars, the experts esti-
mated that 269 of the pollutants were emitted from the crankcase, 15 to 25%
from evaporation losses, and 50 to 809% from the exhaust.

In X it was discovered at General Motors that a positive crankcase ventila-
tion (pev) valve, used even prior to World War II for the purpose of keeping
the crankcase of military and other vehicles free of mud, stand, etc., was effective
in the elimination of blow-by emissions from the crankease. (Tr. Vol. XXIX,
p. 72; Tr. Vol. XXXVI, pp. 15-16). As a result. General Motors could have
installed the device on its cars and obtained a competitive advantage since this
type of device was not covered by the cross-licensing agreement. However, this
was not done, but to the contrary, the cross-licensing agreement was amended in
1960 by the addition of five categories covering crankcase and evaporation losses
so that the industry could act collectively with regard to these areas. (Tr. Vol.
XXXVI, p. 15; GJ Ex. 265).

A July 27, 1969 memorandum from W. F. Sherman of the AMA staff to the
EAC statesinpart:

“Mr. Delaney called attention to the fact that neither of these areas of investi-
gation or development are covered by the present industry Cross-Licensing Agree-
ment. I was, therefore, the unanimous recommendation of the committee and of
Mr. Delaney that the Engineering Advisory Committee should immediately
request the AMA Patent Committee to amend the Cross-Licensing Agreement
to cover these areas, and to do so in the immediate future to permit the work to
go forward rapidly.” (GJ Ex. 384).

An agreement was then made by the automobile manufacturers to install the
pev valve on all 1961 model cars to be delivered in California only. (Tr. Vol
XXXXIII, pp. 99-100; GJ Ex. 355, 415, 543). This was heralded as a “voluntary”
contribution to the elimination of smog by the automobile industry. (Tr. Vol.
XXI1, pp. 15-17, GJ Ex. 355; Tr. Vol. XXIX, pp. 73-74). However, a document
dated November 13, 1859 written by W. 8. Berry of American Motors indicatex
the real motive for the installation of the device on 1961 models. It reads in part
as follows :

“There is time to complete our test work on this breather system before the
introduction of the 1961 model. The reasons for making the announcement before
test work is completed are as follows:

“1. The opportunity for the industry to voluntarily do something in California
which will make a major reduction in emissions at a relatively low cost. In
advancing this argument the AMA Staff uses a cost to the customer figure of
around ‘$10.

“2. On December 4th there will be a hearing in Berkeley which will be held
between the California State Department of Health to finalize recommendations
on tailpipe emissions. An announcement before that date would possibly slow
down any regulatory action on this matter. Likewise, this announcement may
deter Governor Brown from holding a special session of the Legislature dealing
with the air pollution problem.” (GJ Ex. 555).

Quite evidently the cross-licensing agreement was not needed for protection
or use of any patent. As a matter of fact, no significant patents were then
known to exist affecting development of pollution control devices and no lists
of patents were then nor have they ever been annexed to the cross-licensing
agreement or any extension thereof. (Tr. Vol. XXII, pp. 54-865). It is submitted
that the cross-licensing agreement was merely a vehicle to accomplish the non-
competitive and delaying activities of the signatories thereto.’

The evidence adduced before the Grand Jury clearly developed that the
signatories to the cross-licensing agreement had the following understandings
and agreements with respect to the installation of motor vehicle air pollution
control devices: (A) not to publicize competitively any solution to the motor
vehicle air pollution problem; (B) to adopt a uniform date for announcement
of the discovery of any air pollution control devices; and (C) to install de-
vices only on an agreed date. (Tr. Vol. XXII, pp. 49-50).

Minutes of the meeting of the Engineering Advisory Committee on January 10,
1958, read in part as follows :

‘“The Committee report raised a number of questions for decision by EAC.
These were taken up in the following order:

Footnotes at end of article,
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“(i) Siatement on exzchange of information and publicity on smog research
activily. The VCP asked concurrence of EAC on this statement which was drafted
in August by the VCP members. Mr. Kucher stated that there is no misconcep-
tion or objection to the objective the VCP has in mind, but he questioned what
mechanism would be used; he suggested that specific provision be made for
the submittal of plans for speeches and text ahead of time. Mr. Heinen said
that the VCP would include such ground rules with the statement.

“Mr. Ackerman commented that there was no doubt about the EAC belief
that such a program should be carried out on a cooperative basis. Mr, Chayne
moved approval of the proposal, with the instruction that it be seut to the com-
pany public relations directors, asking them to join in the effort to carry this
out properly.

“The VCP report also called attention to the desirability of re-affirming the
idea of a single announcement and a uniform adoption for any device which
the industry may decide to use for smog control. Mr. Chayne moved that this
view be included with the previous motion; EAC members approved. (GJ EXx.
339 ; Tr. Vol. XX, p. 78).

The following further excerpts from documents and testimony are illustrations
of the understandings and agreements referred to above:

3\61‘\5 to the agreement not to publicize competitively any solution to the
problem :

*1. Grand Jury Exhibit 338, dated January 10, 1958, (Tr. Vul. XX, p. 74),
reads in part as follows:

*“*“To a large degree, some of the questions in connection with the publication
of data involved consideration of publicity effects which often result when
some item of interest is released dealing with the smog problem. The Com-
mittee believes that it was the intention of AMA in establishing the VCI® activity
to avoid situations in which competitive publicity advantages would arise and
be seized by any one of the company participants. EAC re-affirmation of this
viewpoint would be helpful.

* * - * *® * *

“‘Similarly, there have been some fears expressed that technical develop-
ments in the air pellution program, which might happen to oceur in one quarter
rather than another, could lead to a situation in which some automobile com-
panies might be more favorably positioned for the introduction of an exhaust
control device than other companies. Here it has been the VCP understanding
from the beginning that the public service aspects of our cooperative work on the
exhaust gas problem are such that no company should expect to take ad-
vantage competitively by being the first, or claiming to be the first, to offer
such a device. It will be ewxtremely helpful in the further conduct of our pro-
gram if the EAC will take cognizance of the importance which is attached
to this problem end re-affim authoritatively that the companies will participate
equally in the pubdlic relations benefits that will accrue from a single announce-
ment in the uniform aedoption date for eny device which may be adopted for
use.’”

The report of the EAC of the same date, January 10, 1958 shows that by
vote it reafirmed “the idea of a single announcement and a uniform adoption
date for any device which the industry may decide to use for smog control.”
(GJ Ex. 339).

“2, Grand Jury Exhibit 345, December 3, 1962 (Tr. Vol. XX, pp. 105-103),
reads in part as follows:

““The Engineering Advisory Committee is in complete agreement with both
the public Relations Committee and the Vehicle Combustion Products Commit-
tee with regard to the need for more and better publicity about industry activi-
ties in the air pollution fleld.

“‘The Engineering Advisory Committee does, however, share the concern
of the Vehicle Combustion Products Committee regarding the dangers of ill-
congidered unilateral publicity. The EAC recommends, therefore, that the pro-
posal for increased publicity by the individual companies, as well as by the
Automobile Manufacturers Association, be approved with the proviso that such
releases concern only “activities” and that releases concerning specific “‘solu--
tions” be issued by AMA, '

“ /It is essential that all releases be coordinated througkh AMA and that pro-
cedures be established to handle such coordination expeditiously.’

«3 Mr. Scherer's testimony on this subject was in part as follows (Tr. Vol.
XX, pp. 716-77) :
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* Q. The matter of publicity, is 1t your understanding that by the terms
of the cooperative arrangement in the industry with respeet to motor vehicle
air pollution control equipment, that no one company would advertise or pub-
licize the merits of its equipment, vis-a-vis other companies in the fleld?

‘*A. That was my understanding of their intention, yes.’

“$. An interdepartmental letter of American Motors dated November 28,
1962, reads in part as follows :

**In the area of press releases there has been a tacit understanding, if not
a written policy, that all individual companry press releases will be reviewed
by the AMA Public Relations Committee and the VCP. Ford has been the only
flagrant violator of this policy, since on two occasions they have issued releases
that caught the rest of the industry by surprise (announcement of vanadium
pentoxide exhaust catalyst in 1957, and blowby control system in 1962).

“*The current AMA Public Relations Committee recommendation to the Engi-
neering Advixory Committee, which was initiated by G.M. is somewhat difficult
to understand. It has been suggested that it is a “veiled threat” to Chrysler
becauxe of that company’s suceess (and related publicity) in making their ears
meet the California standard for exhaust emissions without an exhaust treating
device. The proponents of this approach say that (.M., becanse of their over-
whelming donminance in the field of smog research (see attached sheet for
relative air pollution budgets of AMA member companies), are saving to Chryster.
“Slow down on this approach and don't break the industry front or we will
completely submerge vou, publicity-wise”.” (GJ Ex. 342).

“3. Mr. Vau Derveer testified as follows concerniny a 1957 publicity release
by the Ford Motor Company (Tr. Vol XXXXVpp. 48,7 3):

* Q. No, Ford issued a publicity statement on the vanadinm pentoxide device,
and it achieved nationwide recognition.

Al Yes,

Q. And it was a device? A prototype device had been developed?

YAl Yes,

Q. Texted on ears.

“ ‘A, Yes. Not very extensively, but, yes.

“*Q. And then there was some unhappiness in the industry over Ford’s
publicity? .

* A, Correct.

*+Q. Now, who was the source of the unhappiness?

“¢A. Well. Heinen was probably the most vocal on the thing.

* Q. All right. What did Heinen say %

“*A. . .. Well. he said lots of things, actuaily. But, more or less of a breach
of a promise; the fact that this put Ford in a lot better lizht. And just the
fact that the company was getting nation-wide attention for something. the
other people were working equally hard on other things and they weren't getting
any publicity. That sort of thing.

*“4). Was there a little feeling that Ford was reaping too much advantage
ont of its publicity, and, therefore, Ford should not have issued the publicity
statement?

A, Well, that was certainly part of it,

* * * * * * *

“*Q. So, there was an attempt to dampen the publicity that was issned a
little while hefore.

“CAL Tt wasn't actually a retraction. I guess,

“+Q. Not a retraction, but an attempt to dampen down the publicity.

*‘A. As I remember, yes,

“:Q. What was the impetus of Ford to dampen down the publicity : Was it
becanse Heinen was disturbed about this?

“*A, I am sure it was Heinen and General Motors being disturbed, too. I am
sure General Motors had an opinion on it. I never heard it expressed par-
ticularly.””

B. As to the agreement for the adoption of a uniform date for announcement
of the discovery of a device:

“l. In an interoffice memorandum from R. J. Templin, Cadillac Motor Car
Division, to J. H. Lamb, also of GM, dated October 6, 1959, Mr. Templin stated:

“ ‘Please note that we are hound by an agreement through Mr. C. A. Chayne
with the Automobile Manufacturers Association to withhold any public knowledge
fthout these devices untit a joint industry announcement can be made through
AMA. These devices must, therefore, be treated as confidential.’ (GJ Ex. 499).
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©2. Mr., Scherer's testimony on this point was in part as follows (Tr. Vol
XXIIL pp. 49-50) :

Q. Have they also had the understanding to adopt @ uniform date for the
annoineement of the discovery of any air pollution control device?

* ‘A, I'would say that’s the way the program has operated, yes.'

3. Mr. Scherer turther testified (Tr. Vol. XX, pp. 75-76) :

* * * * * * *

“eNow, that's a fact, isn't it, that the industry, tfrom ihat point ou {Jan, 10,
1958 ], has publicized a uniform adoption date for any device that is produced
in this field?

A You are asking me?

*Q. Yex, Iam asking you.

AL That's correet, There is one thing to be said for that trpe of thing:
Remember that there were some of thie participants in the program who way
not have been guite ready to go ahead with the adoption of the device ax fav
as their own testing and Knowledge is coneerned. They were pressed into zoiog
ahead with it ninceh ahenad., perbiaps, of the iline that they were ready.

“cYes, and it they weren't resdy, they may also have waired antil—

LI they were ready ?

* Q. The others could wait—-—-

AL That's possible,

Qo ——until the deviee was readay uutil everybody could put it onat the sane
Iime':'

*A. That's possible, So, it works hoth ways,

Q. But, there is no doubt about it that the policy Las been consistent and
that it is right up to thix date. that no device has been adoped Ly any one
company on its own: that they all did it sit a uniform adoptiou date: they all
put it on at the same tine ? Is that corvect, sir?

AL I believe that's correct.” ™

Ao the agreement to install devices only on an agreed date:

1. Testimony by Mr. Scherer on this subject was in pert as foidows (1
Veol. XXI, p. 33) :

). Is this Kind of behavior on the part of the individual conrpanies the
restiie of an agreement asmong all of them to adopt deviees at a uniform dare,
and that one company would not go ahead with the device unless all of the
other companies were in the position to go ahead with the device ¥

‘A We did note in the record that there was such an undersiauding among
the companies, yes,’

<2 Minutes of the EAC mecting, dated May 17, 1962, read in part as follows:

“UUNTIFORM ADOPTION AND ANNOUNCEMENT OF SOLUTiGNS

* At this point Mr. Caplaa read the rest of his report and raised for diseussion
the problems that had arisen as a result of publicity and the snpplying of ~ome
equipment for engine maodifieation to Lox Angeles County officials prior to its
beinz supplied to the State Board. This had resulted in a lvrrm ll“l\l the ¢ nuntv
Board of Supervisors, which hax been acknowledged but not yer answered, ure
AMA action by all of the automobile companies to engagoe m a =imilar modifi-
cation program. Mr. Isbrandt suggested that the handling of these probiims
required simply that all of the participants be cognizant of the respensibilitios
already outlined and understood in the EAC and VOP activity, ™ ¢ Memorandmn
Report, EAC Meeting, dated May 17. 1962 ; GJ Iox. 3749).

Thus we have seen that the non-coipetitive industry program was not iimited
to research and development but encompassed promotion, installation, and mar-
Keting. On this score Mr., Van Derveer testified ('Tr. Vol. XNXXXVI. pp. 31-55) ¢

“Q. Mr. Van Derveer, this non-competitive industry program concerned not only
the research and development but also the installation and marketing of devices,
did it not?

“A. Well, what do you mean by devices? You are talking about——

“Q. Devices or systems, any Kind of motor veliicle air pollution control equij-
ment whatsoever.

“A. It was all coordinated through the AMA, yes.

“). All aspects of any company activity in this area?

“AL Yes"”
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POSITIVE CRANKCASE DEVICE (BLOW-BY)

A GM document disclosed that the AMA asked all car manufacturers on June
1, 1961, to give all the reasons that could be developed as to why compliance with
a Congressional request that positive erankcase ventilation (pev) be made stand-
ard equipment on all cars would not be desirable, “It must be recognized that
they are specifically looking for problems that wil] justify a negative decision.”
commented G. R. Fitzgerald, a GM engineer. (GJ Ex. 504). After the successful
installation of the pev valve in California by all companies on 1961 models, a deci-
sion was made not to install the device on all 1962 models nationally. Mr. Van
Derveer testitied that “the board of directors, of course, are the ones that had to
make that decision.” (‘fr. Vol, XXXXV, pp. 711-76.) A poll or vote was taken
at a meeting of the AMA Crankcase Ventilation Task Group of the 7CP on
January 26, 1861. (GJ Ex. 360 and 442.) Although Studebaker-P’ackard and
American Motors “agreed to the release of positive crankcase ventilation for all
1962 cars.” none of the companies did so, in accordance with the industry agree-
ment.® (Tr. Vol. XXI, pp. 32-33; Tr. Vol. XXIJ, pp. 49-50; Tr. Vol. XXIX, pp
107-110, 130-133 ; GJ Ex. 360 and 442.)

All GM divisions could have supplied the internal crankcase device as standard
equipment for 1962, if requested to do so. H. ¥. Barr, then Chief Engineer of
Chevrolet, writing to . A. Chayne, then Engineer’ - V. P. of GM. said in part:

“Would all GM Divisions be in a position to sup, . internal crankcase ventila-
tion as standard equipment for 1962 production?

“(Answer) We could if it was a mandatory GM policy, but we would not will-
ingly do so0.” (GJ Ex, 474).

Similarly, in a memorandum of the Ford Motor Company dated January 10,
1961, James M. Chandler wrote :

“I have recently checked with John Asselstine of Engine and Foundry regard-
ing engineering release of positive erankease ventilation devices for nation-wide
application. Mr. Asselstine informs me that inasuuch as those devices have heen
released, nation wide. as a regular production option for 1961 automobiles he
xees no reason why they could not be applied on all production in 1962, He also
feels that we would be in a position to release the ¢rankcase device nation-wide
on all commercial vehicles for 1962.” (GJ Ex. 454).

As far as International Harvester was concerned. a September 26, 1961 letter
from §. G. Johnson of International Harvester to W. F. Sherman of AMA states
in pertinent part:

“H. International Harvester is in position to comply with Mlowby devices on
all motor truck models at any date deemed advisable by AMA. (GJ Ex. 364).

As a matter of fact, the device could have been installed on 1961 models:

“The main reason that the motor vehicle industry did not voluntarily under-
take to supply internal venting throughout the country on all its new gasoline-
powered vehicles, starting with the 1961 models, was that a need had been estab-
lished in California which has not been established elsewhere.” (Rough Draft
of paper presented at ECS-APCA Meeting, by James M. Chandier. Chairman.
VOP—AMA, entitled “Current Status and Future Work on Vehicle Emission Con-
tro! Devices,” undated (GJ Ex. 381)).

As a result of this thinking, an interdepartmental letter of American Motors
from its VYOI member, Ralph H. Isbrandt, dated December 7. 1061, indicates
that the AMA Board of Directors ax early as December. 1961 determined and
agreed that the deviee should be installed not one year later, in 1962, but two
years later, in 1963 :

“Af the AMA Board of Directors meeting, held December 6, 1961, it was agreed
that the Industry would include Positive Crankcase Ventilation devices as stand-
ard equipment on all 1963 model cars.” (GJ Ex. 556).

An attempt was even made to delay national installation on 1963 models. (Tr.
Vol. XXX, pp. 27-32: GJ Ex. 373). Robert J. Templin, Asst, Chief Engineer.
Cadillae Motor Car Division. G.M. wrote on September 25, 1961 : “To sum it up.
there is nothing to prevent our going to positive erankcase ventilation as standard
equipment for 1963, if policy dictates it. Our lives will be less troubled, however,
if we don’t do it.” (Tr. Vol. XXXVII, p. 7; GJ Ex. 509). This time. however, the
pressure of public officials forced the issue. A memorandum by W. F. Sherman of
AMA to the BAC, dated May 25, 1961 reads in part as follows:

Footnotes at end of article.




163

“The U.N, automobile industry has been asked to help protect the public health
by installing ‘on your own initiative’ a device in all new cars which destroys
crankease fumes,

“Nen. Maurine Neuberger, (D), Org.) made the request in a letter sent Monday
to 14 manufacturers of cars and trucks. She suggested that in the event the
automobile industry failed to ~seize the initiative, it would be subject to ‘rexpon-
sible legislation to prohibit the transportation in interstate commerce of vehicles
wihout the protective device.’

“Nen. Neuberger noted that the Automobile Manufacturers Association had re-
jected a request by the Secretary of Health, Education and Welfare that the in-
dustry install at the factory a device which destroys crankease fumes, a factor in
air pollution along with auto exhaust fumes.” (GJ Ex. 365).

A similar memorandwn for use by Mr. Sherman at the EAC meeting of May
23, 1961, also reads in part ax follows:

“Since all of the companies are presumably receiving a letter from Sen. Neu-
berger. I have a specific suggestion to make. First, T would suggest that as in the
recent past with similar letters, be referred to AMA for a reply.

* * L ] * - » -

“Three. I helieve it is very much in the interest of the indusrty to take the
initiative befoure it is pushed further on this matter and that the Engineering
Advisory Committee should therefore recommend to the Board of Directors at
their meeting on June 13 that a public statement be issued saying that inasmuch
uas service experience has proved to he at least reasonably satisfactory. it is
being recommended to all member companies that as their tooling and manufac-
turing permits. they proceed to apply the device to all vehicles for sale in all
parts of the United States.

~If this action is not taken by the industry. it seems certain that there will he
Federal legislation.

“It also seems to me that the opportunity provided in this instance to make a
very big distinction between these inexpensive devices and exhaust control de-
vices for use in California, which are more expensive and which are applicable
primarily to the photo-chemical smog problem, might be utilized to position the
industry for the future, although we certainly can't ignore the possibility that
similar pressures will arise with regard to any mufller devices that are adopted
at a later date in California.” (GJ Ex. 366).

As a result of this pressure, the attempt to delay installation of the device until
at least 1964 failed, and the companies agreed and did install the pev valve on
all 1963 models nationally. (Tr. Vol. XXXXV, pp. 24-25). The same valve that wax
installed on all 1961 models in California was used nationally on 1963 models,
indicating that bar the industry agreement, the device could certainiy have been
installed nationally at least on 1962 models. (Tr. Vol. XXXXII, pp. 101-102).

CLOSED CRANKCASE DEVICE

After the installation of the pev valve, it was discovered that the slight remain-
ing emission of pollutants from the crankease could be eliminated by piping it into
the air cleaner where it would be completely dissipated. As a result the Motor
Vehicle Pollution Control Board (MVPCB) of California adopted an amended test
procedure on December 18, 1962 which could only be met by the installation of

hie closed type system. New York State officials, too, wanted a closed system.
The EAC reviewed both the California and New York situations and reaclied the
conclusion on March 1, 1963 “that the industry definitely does not want to he
forced into putting the new systems [closed blow-by on New York cars for
1963 and 1964, (Tr. Vol. XXXV, p. 151). Since it seemed doubtful that New
York wonld aceept less than California for a crankcase device performance, the
1AC decided that California was the place to take a firm stand against the new
higher capacity systems. To enforce their position, the EAC asied each member
company to provide technical information to show why it was impraetical to
install high-capacity devices for the years 1963 and 1964, (GJ Ex. 507). The
Committee was delegated by Mr. Chayne, GM’s vice president in charge of engin-
evrring, to prepare a specific list of technical problems which might prevent General
Motors Car Divisions from supplying crankcase ventilation systems on the 1964
models which would meet the new high flow requirements and still be reliable in
all respeets. (Tr. Vol. XXXVI, pp. 149152 ; GJ Ex. 507). (Cf. GJ Ex. 457, a Ford
document, which reads in part: “In March we told California we . . . questioned
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our . . . readiness for closed systems, Early application for certification [hy
Chrysler] would cast doubt.”

In an interoffice memo, H. P. Barr, GM’s member on the EAC, on March 28,
1963, wrote in part :

“T have recently had a call from Mr. Paul Ackerman of Chrysler which indi-
cates they are pulling back their 1964 start of production releases and will release
later, effective January 1, 1964, if required at that time by the California law.
We are, of course, all hopeful that this will be further extended to starf of
production of 1965 models before time for this action arrives.

“It is therefore quite important that no General Motors Division make any
changes in their 1963 releases for start of 1964 model year prodnction. Sinee
changes would jeopardize the industry position that is being taken with the Air
Pollution BRoard of California.” (GJ Ex. 478).

In an intra company memo. Robert Sorenson of Chrysler informed . (.
Ackerman, its EAC member, on January 11, 1963, in part as follows :

“Attached is a letter received from Ben Jensen. Execntive Gflicer, Calilornia
Motor Vehicle Pollution Control Board officially advising us of the action of
December 18, 1962 meeting of the board. His Jetter indiciates that tvo closed
crankcase system devices were approved for both factory and used vehicles . . .

* * * * * * *

“AMA staff was not favorable to an immediate approach and Harry Williams
has taken the matter over personally. I understand that he will diseuss it with
some of the California Motor Vehicle Pollution Control Bonrd meirieps at
pre-established meeting early in February.

“Because of Chrysler’s commitment to handle this on an industry basis, there
appears to be nothing further we can do on this matter at this iime on a
Chrysler ounly basis.” (GJ Ex, 446).

In an interdepartment letter from Van Derveer to Ishrandt. also Ameriean
Motors EAC member, dated April 29, 1963, American Motors' position is stited
as follows :

“It is the writer's and C. Harbea’s opinion that for cur 1964 production we have
no other choice but to comply with New York's criteria by either the proecdure just
outlined or by installing the ‘closed’ system hardwuare that is released foy Cali-
fornia production commencing Janusry 2, 1964, However, if we release the G4
California‘fiz’ for car one 1964 New York State production, we will ynn afoul of
the A.M.A. policy on this matter, and as you are awdre various industry repre-
sentatives feel quite strongly that industry solidarity ix a must on this matte™
(GJ Ex. 558).

However, the industry's attempt to delay the installation of the closed blow-hy
device to the start of production of 1965 models failed since the MVICHB forced the
installation of the closed blow-by system as of Jannary 1, 1964, «Tr, Vol. XX,
pp. 68-73: Tr. Vol. XXXVI, pp. 155-157. GJ Ex 50R). AMA= position at the
meeting of the MVPCB. in regard to this matter. is imdicated in the following
GM interoffice memo dated January 24, 1963, as follows :

“At the December meeting, the Board decided to require ‘cloved’ type crankenso
devices on new cars beginning v ith the 1964 model year. Gearge Delaney, repre-
senting the A3A strongly objected to the Board’s action. According to reports,
Deluney claimed that the manufacturers had already firmed their 1964 designs and
changes could not be made to meet the deadline.

“According to rumors, the AMA was so incensed at the Board's action. they
resolved to boycott futnre meetings, and since the AMA was not represented at
the January 17 meeting. a proposal was adopted which may be costly to the
industry. Of course, the action might have been taken whether or not the AMA
was represented. but the Board didn’t even have the benefit of hearing the
industry’s objections.” (GJ Ex. 376).

As to the ability of the auto companies to install a closed blow-hy system on
their cars, our expert, Wallace Linville, testified :

“Q. Is there any reason why that couldn’t have been done by the industry
prior to 1964 ?

“A, No. It is similar to a system that you find and have found for years on
particularly dump trucks where they are operatiing in very dirty areas, and
again on the army equipment that we mentioned in the second World War. where
they are running in convoy, the vehicles following the first vehicle are operating
in very dusty terain, and as a result of this they have had the system closed
by means of this tube to the air cleaner for a good number of years, o I see
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no reason why this-should have offered a substantial or major problem at all.”
(Tr. Vol. XXXXI, p. 25).
Errol J. Gay a consultant for TRW and others, and an apologist for the
auto industry, when asked the same question testifled :
§\ Hell, they could have done it prior to 1938, if necessary.” (Tr. Vol. LVII,
p. 73).
EXHAUST DEVICES

By California statute passed in December, 1859, all automobile manufacturers
were required within one year following certification of any two motor vehjcle
alfdpollution control devices to affix an alr pollution control device on all cars
sold.

Chrysler Corporation developed its Cleaner Air Package (CAP), perhaps as
early as 1960, (Tr. Vol. XXIX, pp. 18-19, 30). In a memo dated October 3, 1961,
D. F. Diggs of E. 1. Du Pont, reported :

1 asked Heinen why Chrysler did not seek California certification of their
vehicles without devices if they are as good as he says they can be made, While
admitting that favorable publicity would result, he was very forceful in telling
me that if this was done Chrysler would be severely chastised by the rest of
the industry. He reminded me that the AMA agreement says no one company
will gain any competitive advantage because of smog, and that Chrysler was a
relatively small cog in the industry. He indicated Ford and GM were calling
the shots and implied that Chayne was the industry mastermind.” (GJ Ex. 183).

The CAP system consisted of a valve (part of which was patented) and
adjustments of the carburetor, distributor and spark timing. Several technical
papers on the subject were written by Chrysler employees, Heinen and Fagley.
and published by SAE. (Tr. Vol. XXX, pp. 105, 120-23.) Despite an understand-
ing among AMA members to deal only with the California Motor Vehicle Pollu-
tion Control Board and not with the Los Angeles Pollution Control District
and its then executive officer, 8. Smith Griswold, Mr. Heinen dealt with
Mr. Griswold, applied for state certification of the CAP, installed the device on
100 cars as a test, and agreed to fulfill specifications contained in Los Angeles
County ear purchasing invitations for devices which would control exhaust
pollution to the extent of emitting no more than 300 ppm of hydrocarbons and
1.5¢, of carbon menoxide, (Tr. Vol. XXIX, p. 119.)

In early 1964, Chrysler began to deliver cars to the County of Los Angeles
with the CAP system affixed. All told about 1,000 cars were delivered in 194
with that system. (Tr. Vol. XXIX, p. 120.) The fact that Chrysler got the order
to supply cars for Los Angeles County in 1964 was resented by the rest of
the industry as a bLreach of the industry agreement and great effort was made
to bring Chrysler back into the fold, which was successful as will be hereinafter
shown. (Tr. Vol. XXX, pp. 130, 14041 ; GJ Ex. 183, 226.) The result of Chrysler's
action in supplying 1964 cars to the county resulted in Ford, too, offering cars
equipped with an exhaust device to the county in 1965 which controlled emissions
to the required degree.”

By the end of 1963 and early in 1964, it was quite apparent that the California
Motor Vehicle Pollution Control Board (which required that emissions be limited
to 275 ppm of hydrocarbons and 114 % CO) would certify at least two devices
heing produced by independent (not automobile) manufacturers thereby trigger-
ing the law and compelling the installation of air pollution exhaust control
devices on all 1966 models offered for sale in California in late 1965. (Tr. Vol.
XXXVII. pp. 33-37 ; GJ Ex. 402).

Every effort was thereupon made by the industry members of AMA to delay
the inxtallation of such devices at least until 1967. (GJ Ex. 339, 405). A mem-
orandum dated March 9, 1964, from William Sherman of the AMA staff (Secre-
tary-EAC Committee) to his superior Mr. Harry Williams, Managing Director
of the AMA, reads in part:

“While we certainly have the objective of holding the line until 1867 models,
we know that the stated purpose of the California MVPCB is to apprave two
catalytic devices in the next few months and trigger the law so it will apply
to 1966 models.

“It semes to me that we would be exercising very poor judgment if we sug-
gested or implied that we wanted them to hold cff the triggering of the law, or
to let ourselves get into any controversial pisition about it.

“If they do act in the near future to approve the catalytic devices, our com-
panies wonld probably have to take the position, anyhoiw, that there is not

Footnotes at end of article,




166

enough engineering time to fit the catalytic converters under the frames and
chassis of cars in time to meet the schedule of 1966 model production and there
would be a strong likelihood of various delays until 1967 introductions.

“It would be very much to our advantage to avoid this topic—shrug it off or
ignore it—for a month or two. In the interim a lot of things might change in
the picture, including even the withdrawal of the catalytic devices now on tests
when the submitters analyze the future possibilities for themselves.

“Thus the problem will have some tendency ‘to go away’ if we don’t aggravate
discussion of it at this time.” (GJ Ex. 402; Tr. Vol. XXII, pp. 14-15).

On March 10, 1964, prior to any certification of third party devices by the
MVPCB but in anticipation that such certification was imminent, the AMA
issued a carefully worded press release announcing “that member companies
have set a target date of the fall of 1966 in their programs to make 1967 model
automobiles and passenger car-like trucks for sale in California comply with
the state’s motor vehicle emissions standards.” (GJ Ex. 407).

The EAC at a meeting on January 17, 1964, had adopted the following resoiu-
tion:

“Members of the Engineering Advisory Committee resolve that as engineer-
ing representatives of the member companies of AMA they adopt the goal that
starting with 1967 models, all American-built passenger cars and passenger
car-like trucks to be sold in California meet the California Exhaust Standard
of 275 ppm hydrocarbon and 134 per cent CO ; further, the Engineering Advisory
Committee will report to the AMA Board of Directors their intention to proceed
with product engineering programs on each of the various engine and trans-
mission combinations and, by January, 1983, further report to the Board of
Directors whether necessary changes can be made in time to meet the target
ds’ite,gthe beginning of 1967 model production.” (GJ Ex. 399; Tr. Vol. XXX, pp.
72-73).

Pursuant to this EAC resolution, the AMA Board of Directors at a meeting
on February 26, 1964, accepted the EAC recommendation, ar< on motion rec-
ommended to all companies that they make it the basis for thoar individual action.
(Tr. Vol. XXX, pp. T1-72; GJ Ex. 405). Subsequently, the March 10 press releaxe
was issued. At a joint meeting of the AMA Public Relations Committee amd
the EAC on March 3, 1964. the reasons for the selection of the March 10 date
for the press release were given :

“[Mr. Misch, the representative of the Ford Motor Company to the EAC and
also its (EAC’S) chairman] advised . .. that the Board had discussed the timing
of a press release and desired that such a press release should be made on March
10. hefore the State Motor Vehicle Pollution Control Board meets on the 11th,
but that the industry plan should be reported to the Governor and officials of the
Moto. Tehicle Pollution Control Board before releaxe is made.” (GJ Ex. 401).

The lack of sincerity of the EAC resolution is shown by the fact that the refer-
ences to product engineering indicated that such engineering had not yet begun.
Actually, the Chrysler CAP had already been factory produced on 1964 cars for
Los Angeles County. The GM ManAirOx system. the Ford Thermactor system,
and the American Motors Air-Guard system. whereby in each the exhaust is
burned in the exhaust manifold with the addition of air from an air pump, were
then sufficiently ready for production (except for the pump) so that when com-
pelled to do so later in 1964, hoth GM and Ford announced their ability to apply
the device on 1966 models. (GJ Ex. 410). As for the pump, a crash program com-
menced at GM early in 19684 produced the Saginaw pump within five or six months
(Tr. Vol. XXXVII, pp. 32, 42).

As a matter of fact Ford was preparing for Job 1. 1966 with its Thermactor
system while adhering to the AMA attempt to delay installation of any exhaust
device at least another year. A Ford confidential internal memorandum dated
June 26, 1964 reads in part :

“It became apparent that the Board was positioning itself to approve two or
more exhaust treating devices in mid 1964 so that 1966 models would need to be
equipped with exhaust, treating devices.

“In light of these actions. the automobile industry through the AMA reviewed
its position relative to the California situation. On March 10. 1964, the A.M.A.
hoard of Directors announced that it had adopted a goal of Job 1, 1967 for sup-
plying passenger cars and passenger car-like trucks to California which would
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meet California’s exhaust requirements. At the same time, the Executive Office
directed that the Company be prepared to meet the California exhaust require-
ments by Job 1, 1966,

* * * * * * *

“It should be recognized that our external program as presented to California
is to meet Job 1, 1967, but that our internal program is to meet Job 1, 1966. It ix
recommended that the 1967 goal remain our public posture.” (GJ Ex. iY9).

Apparently GM and Ford would have continued their opposition to the in-
stallation on 1966 Models of an exhaust device or system, but the possibility of
Chrysler’s application being granted for certification of its Cleaner Air Package
thwarted their hopes :

*“There is one disturbing element as far as GM and Ford are concerned in the
position they have taken. This is the fact that Chrysler may receive certitication
in California for their Clean Air Package; if so it is doubtful if Ford and GM can
delay until 1967 the installation of comparable systems.” (Mewmorandum Report
hy D. R. Diggs, E. 1. Du Pont, dated July 8, 1964, GJ Ex. 190).

FURTHER DELAYING TACTICS

The collective activities of the autcmobile manufacturers to delay the market-
ing and application of air pollution exhaust control devices and not take com-
petitive advantage of each other is illustrated by the following instances:

(1) Since the industry was fortifled from the beginning of the program with
the agreement among its members not to take competitive advantage over each
other, all auto manufacturers were able through the years to stall, delay, impede
and retard research, development, production and installation of metor vehicle
air pollution control equipment.

As early as January 20, 1959 the Scientific Director of General Motors, Mr.
J. M. Campbell, complained to Dr. J. M. Hafsted. the head of GM's xcientific
laboratory that “Our effort thus far has been at a minimal level required to cover
essential areas of this problem while at the same time protecting other essentisl
rescarch programs at current levels.” (Tr. Vol. XXXXV, p. 23: GJ Ex. 492»,

On September 10, 1962 Dr. Hafsted expressed his concern in similar vein in
writing to Mr. L. C. Gead, an executive vice president of GM, as follows: “It is
my convicetion that this problem needs more attention than it has been getting
all along the line in our engine development programs.” (Tr. Vol. XXXXYV, p. 26;
GJ Ex. 493).

A letter dated January 27, 1964 written by Mr. Howard Dietrich, of the Roches-
ter Products Division of GM. to one K. F. Lingg, states that “Mr. Gordon [then
the President of GM] feels. and has publiely stated, that anti-air pollution vehicle
developments are ‘agonizingly slow.” . 7r. Vol XXXXV, pp. 3435 GJ Ex. 494).

Dr. Donald Diggs, Asst. Technici. .i:..: ger of the Petroleum chemical division.
Du Pont Corporation, one of the w: -~ - hefore the Grand Jury, wrote several
reports evaluating the attitude of t:.. .romobile industry towards the develop-

meint of curative smog devices, such as that of April 21, 1959 which eontains the
following statement :

“They [referring to the big three automobile manufacturers] are not . ..
intcrested in making or selling devices . . . but are workiug solely to protect
thenselves against poor public relations and the time when exhaust control
devices may be required by law.” (GJ Ex. 182: Tr. Vol. XLV, p. 20-30).

Dr. Diggs also wrote a report dated May 31, 1962 in which he gave the following
cogent description of the industry’'s attitude:

‘“Therefore, they cannot justify an oxtensive research program because the
competition might devise a solution which, while perhaps not as effective, would
he less costly to the motorist. The only incentive is to just barely solve the prob-
lein at the minimum cost. For that reason, each company is reluctant to spend
large amounts of their own money for the development of curex.” (GJ Ex. 184).

Dr. Diggs testified that he felt the industry could have pushed more rapidly
than it did toward a solution of the smog abatement problem, inasmuch as their
work was eonducted “at rather low levels of activity.” (GJ Ex. 198; Tr. Vol. X1V,
pp. 135-156).

An officlal of the Maremont Automotive Products Company volunteered a
statement to officials of the Du Pont Corporation which is contained in a report
dated May 19, 1980 which confirmed Du Pont’s thinking in regard to the automo
bile manufacturers that they “were keeping up a good front, but were not push-

-



168

ing as rapidly as they could toward a solution of the smog abatement problem.”
(GJ Ex. 198).

As a matter of fact, one of the functions of the AMA smog working group,
according to Mr. James Chandler of the Ford Motur Company, was to “contain”
the smog problem. Mr. Chandler was of the view as of May 21, 1959 that the prob-
lem “is not bad enough to warrant the enormous cost and administrative problems
of installing three-miilion afterburners.” (GJ Ex. 418).

J. D. Ullman, another technieal expert in the petrolenm chemiecal division
of the Du Pont Corporation also wrote reports on the dilatory approach of the
automobile companies toward smog control measures which contain the following
statements :

“The antomotive industry as a whole has taken a very tirm position in relation
to the California authorities. Basically, the automotive manufacturers would seek
to avoid installing a reactor of any sort on a car because it adds cost, but provides
no customer benefits such as improved engine performance or styling advances.
[As a result] A smog abatement device will be installed on cars for California
market only after being approved and requested by the Government of (ali-
fornia.” (GJ Ex. 194 dated January 19, 1960).

“We gathered that the automobile industry will continue to do whatever it can
within the scope of California legislation and of political pressure to postpone
installation of exhaust control devices. The crank case vent will be pointed to as
a constructive step by the automobile industry and will be given as much credit
as possible for reducing hydrocarbon emissions from the automobile.” (GJ Ex.
195, dated April 22, 1960).

(2) The air injection system developed by General Motors was fully described
in a paper read before the Society of American Engineers on March 12-16, 1962,
entitied, A Progress Report on MarAirOx-Manifold Air Oxidation of Exhaust
Gas" (GJ Ex. 282), but it was not justalied on GM cars until all of the automobile
eo(l’x(nlpanies simuitaneously announced antismog systems for all 1966 California
models.

(3) As early as 1958 Charles Heinen, the engineer in charge of the air pollu-
tion control program at Chrysler, and his assistant, Walter 8. Fagley. JIr. co-
authored a paper entitled, “Maintenance and the Automobile Exhaust.” (Tr. Vol.
XXX. p. 105). A second report followed in May, 1962. (Tr. Vol. XXX, n. 120;).
This paper was omitted from an SAE book entitled. *“Vchicle Emissions™ pub-
lished in 1964 which purported to contain an anthology of all SAE papers of
significant contribution to the air pellution problem. (Tr. Vol. XXX, p. 123:
Tr. Vol. XXX, p. 91}, Evidently the omission was influenced by Heinen's desire
to equip all cars sold in California in 1962 with the CAI’. (Tr. Vol. XXX. pp.132-
136, CJ Ex. 448).

Moreover, when Chrysler decided to submit their Cleaner Air Package to the
Californin MVPCB in October, 1963 for certification “the rest of the industry
felt that this was a hreach on the part of Chrysler of the Automabi’e Manufac-
turers Agreement [which] specified that all manufacturers would work together
as an industry rather than as individual companies. . . . The final straw . . .
came when after Chrysler had submitted their Clean Air Package to the
Board . . . the County government decided that wherever possible they wonld
buy only Chrysler vehicles. This, they stated, was to show their appreciation of
the attempts by Chrysler to develop a smog-free automobile.” (Tr. Vol. XXX,
pp. 110-141; GJ Ex. 226).

Despite the snccess of the CAP, in 1964 Chrysler shewed that it came back into
line hy joining in the aforementioned resolution calling for product engineering
and delay of installation until the 1967 models, and by not equipping its cars with
the CAP system until installed by all manufacturers on 1966 models to be sold
in California. (Tr. Vol. XXIX, pp. 121-122), Chrysler’s concern that the industry
cooperative smog program be kept intact is clearly evident from a report by
R. A. Pittiman of the Ford Motor Company concerning a meeting with Bob
Sorenson of Chrysler, dated February 6, 1964 :

“NOTES ON MY DISCUSSION WITH BOB SORENSON CONCERNING ‘S8MOG’

“RB, Chrysler management is sorry that things have progressed to the extent
they have in Los Angeles County and they have been trying to determine how
they can back off of what’s been said already to Los Angeles County.

* * ® * L *

o~
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“D. Bob again empbasized that his company wanted nothing but a cooperative ef-
fort and would. entertain any other suggestions as to how to get back on a cooper-
ative basis.” (GJ Ex. 461).

A bandwritten note on this document written by 'Arjay Miller, President of
Ford, dated February 18, 1064 reads as follows :

“I think Chrysler is playing us as sackers. They get all of the favorable pub-
licity and the car sales, while giving up nothing.” (GJ Ex. 461).

Despite the pressure of the industry, on March 13, 19684 the MVPCB notifled
each automobile manufacturer that the Board was then testing four exhaust cou-
trol devices on an accelerated basis, two of which if certified would antomati-
cally trigger the mandatory aspects of the law requiring 1966 models to meet the
standards. In a letter to Mr. John F. Gordon, then President of AM.A. Dr. J. B.
Askew, Chairman of the MVPCB, stated that he was hopeful the industry would
“reevaluate your policy decision and work with us to achieve exhaust controls
for 1966 models.” (Tr. Vol. XXX, p. 98, 99, GJ Ex. 447).

On June 17, 1964 formal approval was given by the MVPCB of California to
four devices manufactured by independent concerns outside of the automobile
industry. Thereafter, on July 7, 1964, in response to a MVPCB request that the
individual car manufacturers present their plans with respect to meeting the Cali-
fornia standards for 1966 models required by the certification of outside devices,
the automobile companies declared their intention to apply air injection systems
(General Motors, Ford and American Motors) and an engine modification sys-
tem (Chrysler) for 1966 cars sold in the State of California (GJ Ex. 419). This
determination was formally announced by the industry at a presentation made
to the MVPCB on August 12, 1964. The pressure of events therefore, compelied
the car manufacturers to advance the application date of exhaust devices at
least a full year in advance of their resolved plans and then only to meet the
requirements of law.

The Chrysler Corporation could aectually have installed the CAP on their
1966 model automobiles, according to a report of Mr. J. E. Yingst of the TRW
Corporation dated June 24, 1964, which reads in pertinent part as follows:

“During the last month I have met at the four major automobile corporations
with the staff and research level engineering people who are responsible for the
exhaust emissions control programs in their respective corporations. These meet-
ings were in conjunction with the presentations of the Texaco-fRW work on
a catalytic control system and in response to the interest on the part of Ford,
American Motors, and General Motors in our air pump.

L] * * * ] ® *

“(4) Chrysler stated without reservation that they have now engineered their
combustion control system into all of their car models and could, if required.
offer the system on even their 1965 cars.” (GJ Ex. 420).

EVAPORATION LOSSES

As early as June 1958, J. T. Wentworth, a member of the GM research staff
prepared a technical paper on the subject of ‘“‘Carburetor Evaporation Losses”
which was published in a compilation of technical papers presented under the
auspices of the SAE. This paper was first discussed at a meeting of the Induc-
tion System Task Group held on January 14, 1958, (‘I'r. Vol. XXL, pp. 96-97: GJ
Ex. 280). Wentworth’s tests were analyzed in his paper and the results showed
that evaporation losses of unburned hydrocarbons were as great as those normally
emitted from the tailpipe. (Tr. Vol. XX, p. 98).

On September 16, 1961 a GM engineer named H. H. Dietrich obtained a patent
on a method to control evaporation losses which was assigned to General Motors.
His application for this patent was filed on August & 1960. General Motors
thus knew of the Dietrich system and the art invelved in its invention as early as
1960 (Tr. Vol. V. p. 35; GJ Ex. 82).

It should be noted that twenty different papers were written on this subject
from 1958 to 1964. (Tr. Vol. XXI, p. 123). A report entitfled “Fuel System Evap-
oration Losses” was issued by the AMA in September, 1961, (Tr. Vol. XXI, p.
113). Clearance for release of this report to the California authorities hy the
member companies of AMA was not given until March 3, 1965, because, as Mr.
Linville testified :

“It would seem fairly reasonable that this report would have triggered a great
deal of comment and & great deal of criticism of the industry when there were
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certain cars over 2000 percent higher than other cars, so it seemed that this could
easily have been the reason that this report was kept internal and not allowed
to be read by outsiders until modifications could have been made to bring these
high eniitters down more nearly in line with the low emitters.” (Vol. XXI, p. 114-
119; GJ Ex. 391 (d); Tr. Vol. XXXXI, p. 87; Cf. Memo. report of VCP Com-
wmittee meeting held on Sept. 16, 1960, GJ BEx. 351, p. 1).

The cross-licensing agreement was amended in 1960 to include fuel system
evaporation losses, and Ford and Studebaker began a study of this problem in
that year. (Tr. Vol. XXI, pp. 100-101, 108). Dr. Norman Alpert, Assistant Direc-
tor of Research at the Esso Corporation testified that if something had then been
done to control evaporation losses it would have been equally as important as the
elimination of blow-by emissions. (Tr. Vol. V, p. 13). Most members of the
Induction System Task Group were of the opinion that carburetor evaporation
running losses could be eliminated in March, 1961. (Tr. Vol. XXJ, p. 111, Tr.
Vol XXX, p. 156; GJ Ex. 389). Yet the minutes of the Fuel System Emission
Task Group of the VCP disclose that as of October 15, 1968 “relatively little is
being done by the individual companies on vapor loss control.” (Tr. Vol. XXI,
p. 12; GJ Ex. 390).

In June, 1969, Union Oil Co. developed a system to eliminate evaporation
Josses but although tested by the industry through AMA it was ignored (Tr. Vol.
1V, pp. 19-26, 43-45; GJ Ex. 52, and 54). Even to date the auto manufacturers
maintain that there is no practical, economic or feasible system to control evap-
oration losses, although a Ford, a Chrysler, and a GM car were equipped with a
charcoal fliter developed by the Esso Corporation to control such losses, Esso
having furnished each of these companies with a ear of its own manufacture
equipped with the device on April 4, 1968. (Tr. Vol. XXI. pp. 125-127 ; GJ Ex. 393,
395). Dr. John Gerrard, project engineer for the Esso Research and Engineering
Company, Linden, New Jersey testified that the Esso Corporation system (which
controls better than 95 percent of such losses), was successfully tested on these
cars. (Tr. Vol. V, p. 19; Tr. Vol. VI, p. 5). The response of the automobile indus-
try to the Esso system, known as the ELCD system, ranged from hostile to
“spotty,” although all except Ford are still testing the systems and they agree,
in general, with the results obtained by Esso (Tr. Vol. VI, pp. 28-33; Tr. Vol. V,
pp. 31-32). This system involves no major engineering change in the motor de-
spite assertions to the contrary by industry spokesmen. All that is required are
minor carburetor modifications and a tube which runs from the gas tank vent
to a canister filled with charcoal which acts as a filter for the polluting omis-
sions. (Tr. Vol. VI, pp. 31-535).

The estimated cost of the system as original equipment would run from $3 to $7,
but in great volume it would come down from this figure. (Tr. Vol. V, p. 27).

On September 23, 1964, more than six years after publication of the Wentworth
paper and three years after issnance of the Dietrich patent, GM concluded that :
“It is necessary . .. for us to begin development programs on devices to control
these [evaporation loss] emissions.” This action was taken only after the Cali-
fornia Air Pollution authorities had advised they would take steps in October,
196+ to require evaporation loss limits on fuel tanks and carburetors. (Tr. Vol.
XXXVIL p. 95; GJ Ex, 9524).

OXIDES OF NXITROGEXN

Oxides of nitrogen (NOx) is a recognized pollutant emitted from the auto-
mobile exhaust together with hydrocarbons and carbon monoxide. This noxious
contributor to the smog problem can be reduced by recyeling the exhaust gas
back into the combustion chamber. The general technology for its reduction has
been known for many years, since the exbaust gas recycling system for reducing
emissions of oxides of nitrogen was developed and patented in 19533, (Tr. Vol. V,
pp. 810: Tr. Vol. XIX, p. 128). In 1962 a paper written by Dr. R. D. Kopa of
UCLA in conjunction with Messrs. Jewell and Spangler described a G9-807%
reduction accomplishment in nitrogen oxide emissions. (Tr. Vol. XIX, pp. 125-
126).

Mr. Albert Jesser, a research and mechanical engineer employed by George
Cornelius at his laboratory in San Pedro, California described a device for the
reduction of oxides of nitrogen developed at the Cornelius laboratory which
tested well below the 350 parts per million standard established by the State of
Qalifornia, and reduced NOx emissions 85%. The cost of this device to the con-
sumer is negligible. (Tr. Vol. XIX, pp. 128-132; Tr. Vol. XIX, p. 128).
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Mr. Cornelius is & well-known inventor, formerly associated with the Holley
Carburetor Company, who has done extensive work on research and development
of motor vehicle air pollution control systems and devices. (Tr. Vol. IV, pp.
51-52). .

‘The auntomobile industry was notified of the existence of the Cornelius device
in the latter part of 1960 (Tr. Vol. XIX, p. 184), yet none of the companies took
any particular interest in the device, and the impression Jesser had of the Ford
attitude toward his device was that “this is a sort nuisance.” (Tr. Vol XIX,
p. 148), There were no tangible offers or responses from any automobile manu-
facturer. (Tr. Vol, XIX, p. 141).

Robert Van Derveer of American Motors testified on June 29, 1967 that none of
tlhe automobile manufacturers have come up with a device or system to control
the emissions of oxides of nitrogen. (Tr. Vol. XLVI, p. 84).

DIESBEL ENGINES

Contrary to popular belief, diesel engines do not emit hydrocarbons or carbon
monoxide as do gasoline engines; they do, bowever, emit irritating smoke and
odor. Here again, only lip service was given to correcting the problem.

In a statement made before the Muskie Committee (GJ Ex. 429, at p. 931), Dr.
P. H. Schweitzer of Schweitzer & Hussmann, State College, Pa., a recognized
authority on diesels, said to park:

“I shall not absolve the diesel engine of its polluting effect. I have raised my
voice repeatedly in the past against diesel exhaust smoke and odor. In Sep-
temtl)et 1954, at the fifth international symposium on combustion, in Pittsburgh,
I"a. I said:

“Even enlightened self-interest should introduce the industry to take this mat-
ter [noise, smoke, and odor] seriously, more seriously than it has in the past. It
ix easy to predict that government—State or municipal—will soon act if we do
nothing about it. An incensed public may force legislators to enact unwise laws to
the detriment of all of us.”

“The Automobile Manufacturers Association, which received a copy of my
talk, took my advice to heart and formed a task force, on diesel emmissions
When? Ten years later, in March 1964."

Our expert, Wallace Linville, testified as follows on this problem :

“Q. Can you tell us of any other methods which could have been used since
1955 to reduce smoke and odors?

“A. There are several. Lubribol has to do largely with control of smoke, It is
a fuel additive and very adequate for the control of smoke. It has very little effect
on odor, The fumigation I described a few days ago is a means of getting better
combustion in the combustion chamber of the diesel engine and this is utilized
in controlling both smoke and odor, and the first paper that was written on this
by Mr. Schweitzer was in 1957 entitled *“Fumigation Kills Smoke.” Mr. Schweitzer
was with the Penn State University at that time.” (Tr. XXXXVIL p. 7).

No manufacturers of diesel engines have utilized Lubrizol or other types of
afterburners satisfactory in both smoke and other control, except from the cco-
uontie standpoint. (Tr. XXXXVII, pp. 8-11).

OTHER APPROACHES

Reliance on the agreement not to compete in the research, development, manu-
facture and installation of air pollution control equipment apparently enabled
the automobile manufacturers to disregard several other approaches to the
problem, thus further delaying its solution.

For instance, the late 1950's Ralph Heintz. inventor, developed and patented a
stratified charge engine (Tr. Vol. VIII, pp. 10, 12, 25-27) which reduced hydro-
carbon, carbon monoxide, and oxides of nitrogen emissions, while at the same
time effecting a savings in gasoline consumption (Tr. Vol. VIII, pp. 22-23). More-
over, the stratified charge engine would replace the conventional engine with
little or no additional cost to the consumer (Tr. Vol. VIII, pp. 27-29). The devel-
opment of this engine was publicized generally so that the automobile manu-
facturers knew of its existence and what it would do (Tr. Vol. VIII, pp. 13-18,
30-31). In fact, Victor G. Raviole, former executive director of the Ford engineer-
ing staff, stated on several occasions in the early 1960's that the major automobile
companies were investigating such an engine and on one occasion predicted that
it might be ready for production before 1965 (Tr. Vol. VIII, pp. 29-30, 33; GJ
Ex. 607). However, the automobile manufacturers have evidenced little faith in
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thia appreach and no such en hds been produced by any of them (Tr. Vol.
VIIY, pp: 18, 38-35, 38-398; Tr. ¥Yol. XXXI, pp. 186-168; Tr. Vol. XXXI1, pp. 158
160; Tr. Vol. XXXV, pp. 158-188).

Simjlarly, George Corneilius has developed and patented a direct flame after-
burner' and an exhaust reeycling unit which have proven effective in reducing
hydrocarbons, carbon monoxide, and oxides of nitrogen (Tr. Yol. IV, pp. 61-64,
77-79; Tr. Vol. XEX, pp. 130-131). A test by Scott Laboratories shows that with
this afterburner hydroearbons were ‘reduced to 28 ppm and carbon monoxide to
0.95% from 620 ppm hydrocarbons and 4.65% carbon monoxide (GJ Ex. 62) M.
Cornelius estimated that, if produced in large volume, the combined package
(afterburner and recycling devices) would cost the motor vehicle manufacturers
about $25 to put on new cars (Tr. Vol. IV, p. 92). However, the major auntomo-
bile companies have exhibited little or no interest in these devices for controlling
automotive pollution (Tr. Vol. IV, p, 57; Tr. Vol. XIX, pp. 132, 134, 141-142, 151).
In fact, at a meeting in December, 1963, William Gay, Executive Engineer, En-
gine and Foundry Division, Ford Motor Company told Albert Jesser, an employee
of Cornelius, that “[i]f General Motors and Chrysler do not control their exhaust,
we can do nothing and be competitive” (Tr. XIX, p. 148). Mr. Gay also stated
that if the entire package would cost more than §3, Ford would not be interested
(Tr. Vol XIX, also at p. 148).

Several other approaches to the automotive pollutant emissions problem have
apparently received little interest from the automotive manufacturers. P’hillip
5. Osborne of Raymond G. Osborne Laboratories developed and patented in the
early 1960’s preinduction smog control concept which effectively reduced hydro-
carbons, carbon monoxide, and oxides of nitrogen (Tr. XI, p. 29). The estimated
manufacturing cost of the Osborne device was about $15, (Tr. Vol. XI, p. 39).
Again, the automobile manufacturers exhibited little interest in this approach
(Tr. Vol. XI. p. 31; Tr. Vol. XII. pp. 14, 16. 24), and what interest was shown
by the Ford Motor Company was coupled with indications that Ford would try
to circumvent Osborne’s proprietary position if the concept proved effective (Tr.
Vol. X1, pp. 28-31; Tr. Vol. XII, pp. 10, 21).

Mr. Leslie Fox of S C Carburetor, Inc., developed and patented in the late
1950’s and early '60’'s a unique carburetor which effectively reduced hyvdro-
carbons, carbon monoxide, and oxides of nitrogen while also eliminating evapora-
tive losses, at 2 manufacturer’s cost of about $6. (Tr. Vol. XXXIV, pp. 7-9. 13-14,
19). The automobile manufacturers have shown little or no interest in this device.
(Tr. Vol, XXXIV, pp. 16, 21-22).

In sum, although various approaches to the motor vehicle pollutant emission=
problem have shown considerable promise, the automobile companies apparently
have done little with them. It seems likely that the reason for this attitude is the
fact that the AMA cross-licensing agreement placed the automobile producers in
a position where they did not have to fear that a competitor would develop an
effective device or system for its exclusive use which might become required
equipment and thus put the others at a competitive disadvantage.

BOYCOTT

As to the alleged agreement not to purchase or utilize any device developed
by a non-signatory to the cross-licensing agreement :

The automobile companies, through AMA, announced in March, 1964 that a
target date had been set for the installation of pollution control devices on 1967
model automobilies. The MVPCB of California then approved feur devices
developed by independent manufacturers (American Machine and Foundry Com-
pany—Chromalloy : Universay Oil Products—Arvin Industries; W, R. Grace &
Company—Norris-Thermador Corporation: American Cyanamid Company—
Walker Manufacturing Company) which, under California law, made the instal-
lation of poliution control equipment mandatory on 1966 production. Instead of
utilizing any of the approved devices, all auto companies utilized devices or sys-
tems which they themselves developed.

Dr. Askew, a member of the MVPCB since its inception, testified that the sys-
tems utilized by the industry in 1966 and 1967 did a better job than the catalytic
devices approved hy the board. He stated further that while the board@ was not
satisfied with these catalytic devices, it approved them and thereby forced the
industry to put on its own systems. Thus the California board’s approval of these
devices was calculated to and did put pressure on Detroit in order to force them
to install pollution control equipment. (Tr. Vol. XXXVIII, pp. 16-17).

While it is true that all of the automobile companies nse systems developed by
themselves, we do ont think that any inference of a boycott can be drawn from
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this circomstance. From the  standpoint ‘of simplicity and performance these
systems at Mast compare favorably with the devices developed by indepeudent
manufaetarers.” Prow the standpoint of cost, too, these internally devetoped sys-
tewms compare favorably. (Fisher, T2. Vol. XXXXIV, p. 44). Even assuming that
téstimony could be developed which wounld justity a conelusion that the independ-
ent devices were better (and cheaper) than the systems utilized, we still believe
we would need more'direct evidence of an agreement among the auto companies
to establish a boyeott. T

Nor do we believe that the evidence warrants the conclusion that the in-
dependent device manufacturers did not know long before the middle of 1964
that the auto companies possessed capability to solve the problem. AM¥F-Chromal-
loy developed perhiaps the best of the four independent devices mentioned above.
In a letter to the MVPCB dated October 29, 1964, Lipchik of Chromalloy =tated
that the auto companies “have no intention of using the AMF/Chromalloy device”
or any of the other independent devices approved by the board. (Tr. Vol. XV,

pp. 84-85).

This conclusion was based on reports received from his men in the field. The
specific conversation with an industry representative upon which this statement
is most likely based took place on June 24, 1964 between Chandler of Ford and
Ulyate of AMF.

Ulyate testified in this regard as follows:

“A. I felt that he said in general Ford would not use anybody's device, par-
ticularly curs.” ('Tr. Vol. X111, p. 68).

Although Ulyate does not recall Chandler saying so. he received the impression
from Chandler that neither Ford nor any other company would buy the AME
device, (Tr. Vol. XVI, p. 125).

This impression was strengthened by other observations contained in a trip
report Ulyate made to Lipchik after a June 24-27, 1964 visit to Detroit. which
reads in pertinent part as follows :

“In general Ford personnel not very receptive to device concept. They indicated
that they doubted any device would ever be installed on a Ford car.

“My impression was that they were just going through the metions in even
considering an evaluation. With their attitude, I don't see how they can give z
fair evalvation to the burner.” (GJ Ex. 171).,

Mr. Van Derveer testified, however, that American Motors was seriously
considering using the AMF device (Tr. Vol. XVI, p. 116), but that it ¢ould not
have heen engineered into American’s production in 1966. (1'r. Vol. XXXXVI.
p. 133). Affer an extensive evaluation, Van Derveer stated, AMF “fell flat on
their face.” (Tr. Vol. XXXXYV, p. 151). Van Derveer also testified thot after an
evaluation of the Norris and Walker devices it was determined that they were
inadequate for American Motors 1966 needs. (Tr. Vol. XXXXYV, np. 151-135). As
to the four approved devices, Van Derveer testified that UOP would not “have any
part of” American Motors (Tr. Vol. XXXXV, p. 165).

Ervin C. Lenz, Manager, Advanced Development and Smog Engineering,
Walker Manufacturing Company, testified that as far back as 1960 the auto-
mobile companies made it clear that they were interested primarily in their own
systems ; that the only time they would utilize an independent device was if either
their own systems would not work or if the independent device was better or
cheaper. Lenz further testified that it was the hope of manufacturing a better
and cheaper device that kept Walker working in the air pollution control field. so
as not to lose its position as a supplier of mufflers to the automobile industry, (Tr.
Vol. XX VI, p. 93).

Ward B. Sanford, Manager, Ceramics Project, 3M Company, testified that his
company was told by General Motors in early 1962 that the engine modification
approach was more practical and a better potential answer to the emissions prob-
lems than were the socalled tack on devices. (Tr. Vol. XIX, pp. 67-68).

Grand Jury Exhibit Number 421, dated April 25. 1969. a TRW document.
which reads in pertinent part as follows, throws further light on GM's attitude:
“The job of emission should eventually be controlled in the engine, and some
engines are nearly good enough now.”

Grand Jury Exhibit Number 422, dated June 9, 1961, a TRW document, also
states in pertinent part as follows :

“Chayne of General Motors has informed Mr. Riley that their attempts to
solve the problem in a different way probably at the engine, have had consid-
erable success, and they expect this work to be completed in a month or so, and
wonld inform TRW of the results at the proper time. Ergo, General Motors is not
very interested in regenerative direct flame afterburners.”

36-993—74——12
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In September, 1968 Chrysler told AMF that its Cleaper-Air-Package would
solve the problem for them. (Tr. Vol XVI, p. 62), Chrysler even sabmitted its
CAP to the MVPCB for approval in July, 1963, Approval of the CAP system was
not, however, forthcoming from the board until late in November, 1964.

The underscored portion of the following quotation indicates that as of
March 9, 1964, AMA feit that the catalytic devices approved by the MVPCB
would not be used by the automobile manufacturers. Grand Jury Exhibit 402,
an ;}):lm document quoted in part, supra, at p. 42, states further in pertinent part
as OWS :

“It would be very much to our advantage to avoid this topic—shrug it off or
ignore it—for a month or two. In the interim a lot of things might change in
the picture, including even the withdrawal of the colalytic devioes now on tesis
1:&:::1 t)he submittors analyze the future possibilities for themselves.” (Emphasis
a .

It is apparent, also, that AMA’s activities were designed to discourage inde-
pendent manufacturers from proceeding with certification, as is evidenced by
the reaction of persons connected with independent concerus. In a report dated
May 26, 1964. Mr. D. A. Hirschler of the Ethyl Corporation wrote as follows
concerning Ms conta s with AMA:

“*With the present .ikelihood that competitive exhaust devices may be approved
in June and our own device late in 1964, all of the automobile manufacturers
are making major efforts to find alternate mechanical routes to emission reduc-
tion for use in 1967 models, to forestall the mandatory use of the approved ex-
haust devices. The current thinking is that with this work in progress, no
manufacturer of an approved device is likely to make his device available for a
possible gne-year market on 1966 models.” (GJ Ex. 223).

Grand Jury Exhibit Number 418. dated May 21, 1969, a TRW, Inc. document
also quoted in part, supra, at p. 46, states further in pertinent part as follows:

“Mr. Chandler asked that he be given some time in which to explore this sub-
ject among the AMA. He explained that the smog working group, of which he
is Vice Chairman, reports directly to the Board of the AMA. which includes
Mr. Ford, Mr. Curtice and Mr. Colbert among its members. He implied that few
people in the automobile industry appreciated the problem. One function of the
AMA working group, he said. had been to ‘contain’ the problem. His own view
was that the smog problem is not bad enough to warrant the enormous cost and
administrative problems of installing three-million afterburners.”

Dr. Stuart L. Ridgway, formerly senior staff member of the research labora-
tory of Ramo-Woolridge. a division of TRW, Inc., characterized Chandler's
attitude as one seeking to delay the development and installation of anti-smog
devices. (Tr. Vol. XXIV, p. 74). Ridgway further testified that the automobile
companies acted “in concert.” “They acteil together and they were all working
the same way.” (‘Tr. Vol. XX1V, p. 75).

Ridgway’s further testimony was as follows :

“A. What I can distill from a collection of instances, no single one of which
I can refer to, was that they were cocperative in making sure that no device
was forced upon the automobile industry that would compromise the vehicle.
This is the language; this is their position. In other words, they would like to
see the problem go away and they stated again and again in all these discussions
if there was a device and it was cheap enough and it didn’t compromise the
vehicle in any way and had no hazards they would be right up front, but what
they had done collectively, you know, was to organize to make sure that all of
these criteria, performances, of no compromise to the vehicle, of safety. any
reasonable eriteria that could be put up. cost, these barriers they were cooperat-
ing in. They were acting in concert. They made organizations whose purpose
was to do these things. They spent money, lots and lots of money on instrnmenta-
tion, on fext tracks, on environmental places, dynamometers, to see whether the
afterburner would work when the temperature was 120 degrees Fahrenheit in a
driving rainstorm.” (Tr. Vol. XXIV, p. 77).

Ridgway also testified as follows on the meaning of “contain” the pioblem as
attributed to Mr. Chandler:

“A. Well. no, I got the—the attitude was . . . here was an attitude: I don't
know whether it was wholly Chandler’s, but between Chandler and Gay, they
sald that they spent lots aud Iots of money in the development of deceleration
devices, because 1t was believed that deceleration was ‘the’ problem.

“And so, everybody had a deceleration device, and, lo and behold. it turns
out that deceleration wasn’t the problem. So, they had spent all this money for
nothing.
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“So, therefore, they had been hurned. And they were going to make absolutely
sure, first, that the problem was reaily well understood. and that no device that
would cause any detriment to tie performunce of the ear, or anything, would be
forced down their throats,

“So, it was clear that. from their point of view. this thing was a defensive
organization.” (Tr. Vol. XXIII, p. 24).

As to an agreement among the signatories to the cross-licensing agreement
to eliminate the competition of third parties in the development of motor vehicle
air pollution control equipment, the evidence iz as follows :

Dr. Ridgway testified that Woodrow F. Gaines, also a TRW employee, told him
that a Ford executive (Gainex’ stepfather) reported that GM had, in 19641, in-
creased its valve purchases from TRW by 259 in return for TRW going “slow”
on development of its pollution control device. (Tr. Vol. XXIII, pp. 50-56: Tr.
Vol. XX1V, p. 327). Mr. Gaines, now employed by the Missile Division., Chrysler
Corporation, testified that the source of this report was anot r TRW employee,
a technician in the automotive research lab, whose name he ¢ uld not recall, and
that he was not a Ford executive.” (Tr. Vol. XXXIII, pp. 13-15). He also testified
that as the story originally came to him, the increase in orders was for pistons,
not valves, and the increase was in payment of patent rights purchased by GM
from TRW. (Tr. Vol. XXXIIIL pp. 10-11),

In response to our additional ~ubpoena duces tecum. TRW supplied us with the
numbers of units an® dollar amounts of sales to GM for valves and pistons for
the years 1959, 1960. and 1961. Taking 1959 as the base year. GM's valve pur-
chases from TRW increased by approximately 199 in 1960, and declined by a
minimal amount in 1961, In 1959, GM purchased no pistons from TRW. In 1960,
GM purchased $8.540 worth. In 1961 the amount purchased was $250.32(. Total
industry passenger car sales in the United States in 1960 were approximately
19¢z ahead of 1939 sales, and 1961 sales were a4 minimal amount below the 1959
sales. It is apparent that the GM increase in valve purchases from TRW in 1960
can rationally be accounted for by a rising sales increase. It is further apparent
that tiwe 1961 valve purchases followed industry sales closely. At the same tine,
from 1959 to 1961, GM's share of the market increased from 43.79 to 49.347. One
might even have experienced that value purchases from TRW would have in-
creased. As for the increase in piston sales by TRW to GM in 1961, the total
sales figure of §250.321 seems much too low a “compensation” for TRW to zo
slow on a program in which they had spent approximately $1 million,

Additional witnesses from TRW were called before the grand j-ry but shed no
light on any pressures applied fo TRW by automobile companics in this field
which are based upon TRW's position as a sapplier of products to the automobile
industry. Thus we have not develnped evidence that any signatory to the cross-
licensing agreement attempted in any way to interfere with the efforts of any
of the four independent device manufacturers in developing pollution control
equipment, whether or not such persons were suppliers of produets to the anto
mobilte industry. Moreover, *he evidence does not show that the industry ar-
nouncement of the 1967 target date and subsequent utilization of their own xy.-
tems on 1966 models was a ~oncerted effort by them to boycott the devices ap-
proved by the MVP('B of California.

As a matter of fact, continued work in the air pollution control equipment tield
by outside concerns has heen prompted by encouragement froin the automobhile
industry. Mr. M. F. Venema. President and Chairman of the Board of Directors
of Universal Oil Products Company, (UOP), testified that General Motors taold
them that they will need a device in addition to their air injection systems in
order to meet future criteria. (I'r. Vol. XXXIX, p. 44). UOLP ix now supplying G
with eatalysts. (Tr. Vol. XXXIX, p. 43). Venema stated that the industry's
attitude is much better today than it was years age in that the industry now feels
it can gain from outsiders as compared to “thei: eling a few years back that
the outsiders were more intruders than helpers.” .r. Vol. XXXIX p. 43).

With respect to various aspects of the entire situition under investigation here.
some significant admissions by John D. Caplan, head of the Fuels and Lubricants
Department, General Motors Corporation. and former Chairman of the VO, are
contained in Grand Jury Exhibit Number 491. duted December 9, 1965. Mr. Cap-
lan’s remarks are in response to a request by Louis C. Lundstrom, Director, Auto-
motive Safety Engineering, GM, for Caplan’s review of and comments on Chapter
4 of the book entitled “Unsafe at Any Speed” by Ralph Nader. Chapter 4 deals
by stating that “youn will note that I have not limited my review rnly to criticisms

Footnotes at end of article.
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of the chapter but have also acknowledged areas wherein Nader's comments may
be valid.” (Tr. Vol. XXXV, p. 55; GJ Ex. 491). Referring to specific pages of the
book, Caplan made inter alie the following comments : :

Page 101: »(a) The million dollar a year industry expenditure cited on this
e is optimistically high for the 1953 era. . . . (GJ Ex. 491, p. 3: 1. Vol
XXXV, p 55).”

Page 105: “Nader's statement that the California MVPCB action in certifying
the four devices ‘moved’ the automobile industry management to up the tavgel
date from the 1967 to the 1966 model year appears valid. However. he fails to
point out that this could be done only atter the MVIPCE cooperated 1o ths extent
of allowing exemptions for the 1966 maodel year on many engine-trausmission cotn-
binations.” * (GJ Ex. 491, pp. 3—1: Tr. Vol. XXV, p. 56).

Page 106: “*(a) The comment that the industry was guilty of ‘only speaking
with one voiee’ in the automobile air pollution area is true. Although individual
company technical personnel were allowed to present ‘company’ technical papers,
oxsentivtiv all oth v types of vrenouncoments emanated only from AMA stiate-
ments.” (GJ Ex. 491, p. 4: Tr. Vol, XXXV, p. 56).

Puage 107: “Mr. Nader's remarks concerning the basic issue (paragraph 3)
appear to be the crux of thisx chapter. His eriticism of the lack of recoznition of
the problem and lack of work on the problem by the industry is easily refuted.
Where we must give the ‘devil his due’ is in the area of implementation of onur
findings. Does such implementation occur only in response to legislative pressure
and publie criticism ? Development of material to refute this criticism is difficutt =
(GJ Ex. 491, p. 4; Tr. Vol. XXV, p. 57).

FOOTNOTES

1 Mountains surround the Los Angeles basin on three sides with hut one outlet to the
ovean. This basin also has a unique condition called temperature inversion. Ordinarily the
air becomes cooler the higher it rises. In the Los Angeles area, during inversion periods,
the polluted air is trapped beneath an invisible celling of warmer air thus preventing the
normal upward flow of air pollutants to a level where it would be dissipated or diluted.
Thus a_concentration of alr pellutants occurs to varying degrees, depending on the height
of the inversion lid. Too, in this area, weak winds prevail which at times stagnate com-
Metely, lacking the veloctty to blow the i)ollution rapidly ont of the basin. thnus givine the
abundant sunshine of southern California ample time to produce the photochemical rens-
tions between the pollutants more fully defined uerein as *smog."

? Los Angeles County has the highest registration of cars per person (2.2 persons/ear)
of any county in the United States.

5 Ax Iate as July 30, 1863 Motor Vehicle Pollution Control Board (MVYPCB) officials
visiting Detroit were told: “based on the time that it takes to develop any new innovation
in motor car design, the solution of the smog problem by the antomobile {ndu<iry was
probably 7 to 10 years away . . . (Tr, Vol. XXXVITL pp. 7-9: GJ Ex. 227). As hersin
after shown, the industry was able to and did install exhaust systems or devices in late
1965 on 1966 models when forced to do so. ,

+ AMA now employs a full-time prestdent. (Tr. Vol. XVIII, pp. 54-55; GJ Ex. 300,

5 The cross-licensing agreement provides as follows :

“ARTICLE V—EXCHANGE OF TECHNICAL DATA AND INFORMATION

“Each of the parties hereto further agrees to exchange through its anthorized repre-
sentative with representatives of the remalning parties hereto all technical data and other
information pertaining to sald Licensed Devices. Such exchange of technical data and
other information shall be conducted under the direction of the Vehicle Combustion Prol-
uets Subcommriftee of the Engineering Advisory Committze of the Automobile Manufue-
turers Assoclation.” (GJ Ex. 263, 264, 265, and 260).

% The significance of the AMA Suggestion Submission Agreement is illustrated hy the
following pertinent excerpts from a letter of October 7, 1960 written by R. H. Isbrandt,
Director, Automotive Engineering, American Motors Corporation :

As explained in our meeting on September 21st, the automotive companies. working
through the Automobile Manufactures Assoclation, have agreed that the treatment of
exhanst gas is an industry problem which will be handled on a cooperative hasis. The
A.M.A. Submission Agreement was developed to be used by all automobhile companies in
evaluating exhaust devices which are submitted for test. This assures that there will he
an interchange of information hetween the automobile companies and that no one company
will attempt to take competitive advantage of any solutlon which is developed in our
current test program. For this reason we have requested that vou sign the A.M..\. Submis-
slon Agreement. Other suppliers, Including chemical manufacturers have signed this
agreement recognizing that there is no desire on the part of any automobile company to
@0 anything that would be detrimental to any supplier who can come up with a solution to
this problem.’ (GJ Ex. 534).

? Wl‘l‘en an attempt was made in 1963 to broaden the scope of the cross-licensing agree-
ment ‘‘t0 overcome the restrictions that are currently preventing adeguate discussion of
technical steps that will Jead to solutions (GJ Ex, 305) the attempt was defeated by the
obposition of GM. This is explained in a GM internal communication from H. F. Barr, its
nember on the BEAC, dated May 6, 1963, “Subject : G.M. Policy on A.M.A, Vehicle Combus-
tiQ9 Products Com, Work” as follows ;

2. In an endeavor to permit technical discussion, the Engineering Advisory Committee
of AM.A. asked the A.M.A. Patent Committee to propose broader language for the
agreement,
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»3. In subseyuent review of the proposed action for the A.M.A. Board of Directors, In
our Euxineering Policy Group meeting of March 20, 1963, our muapagement reaflirmed
that the A.M.A, agreement should not be changed in this way. On April 30, the E.A.C,
further discussed this proposal, with G.M. being the only member opposed to extending the
agreement to other areas.

4. The basic trouble with this problem is the involvement of (1) an establshed cross
licensing agreement for hardware now established, with (2{ a need for technical discus-
sion and exchange of information in broader areas. We feel that these are two separate
items and need not be combined in a new, broader cross licensing agreement for nou-
existent hardware.” (GJ Ex. 325).

sThe fact that on occasions the pev was offered as optlonal equipment indlicates the
ability to supply this air pollution control equipment, yet the auto manufacturers did not
instali them on’all models quite evidently because of the agreement grevluusly referred tu.

vThis illustrates that bar an agreement, competition to research, develop and mauu-
facture pollution control devices would stimulate and compel rather than delay the in-
stallution of devices by all companies. (Tr. Vol. XXX, p. 147). .

b he testiinouy Was [har tuis technician was known as Olie. We called TRW an oficial
named Ohly as a witness, but ascertained that he was not the person involved. We have
learned since the last grand jury session that the person involved is Merle E. Olson of
Chesterland, Ohio. From our experience in this matter, however, we doubt that his testimony
will be helpful.

4 California State regulations ﬁmltted only 29 exemptions. At almost less than 47;
were exempted (Askew, Tr. Vol. XXX VIII, p. 22).

[From the Congressional Record, Sept. 3, 1969]
CONGRESSMEN URGE OPEN TRIAL IN SM0G CONTROL ANTITRUST CASE

(Mr. BROWN of California asked and was given permission to address the
House for 1 minute, to revise and extend his remarks and include extraneous
matter, )

Mr. BROWN of California. Mr. Speaker, it is futile to try to compromise the
quality of our environment. Yet, that is just what will happen if the Justice
Department is pressured into allowing & consent decree to be issued in the
pending antitrust suit against automobile manufacturers who are charged with
conspiring to prevent speedy development and installation of antismog devices,

Today, I have joined with 18 of my colleagnes in the House in sending to
Attorney General Mitehell a letter requesting that an open trial be held in thix
vital case. Pretrial discussions have been underway for some time, and it is
possible a decision on w