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® HOW LONG WILL THE GAS PUMP OPERATE?

We are beginning to hear talk about an “energy crisis”
in terms of electrical generating capacity, but what
about the consumption of non-renewable energy re-
sources by our transportation system? The evidence is
unequivocal. We cannot continue to squander fossil
fuel to run our inefficient motor vehicle transportation
system. The United States required 29.9% of the
World's production of crude oil during 1969 to support
our motor vehicle population. This consumption was
accomplished by a country representing only 5.7% of
the World's population. In energy terms, we expended
16 times as much energy for feeding motor vehicles as
was needed for feeding our entire human population.
It is impossible to continue down this path. Each free-
way project produces a major increment in fuel de-
mand. Four times as much fuel is required per pas-
senger mile to move people in private automobiles as
is required for half empty 40 passenger buses. Ten
times as many people per unit can be transported by
bus in a given time, and rail passenger transport is
even more efficient. 347% more fuel is required to
move a ton of goods in heavy trucks than is required
to move the same goods by rail. Freeways provide an
enormous subsidy to encourage truck shipments and
discourage the inherently more efficient rail ship-
ments. The squandering of fossil fuels caused the
Director of the U.S. Geological Survey to state:

“in the United States, we have used more mineral
fuels during the last 30 years than all the people of
the world used previously. This enormous consump-
tion will have to be doubled just to meet the needs of
the people now living in the United States through the
remainder of their lifetimes.”

® MUST WE KEEP ON A'TRUCKING?

The evidence against further freeway construction and
proliferation of motor vehicle transportation has be-
come so overwhelming that even the National Academy
of Engineering, a traditionally pro-highway group,
issued a report to the Department of Transportation on
April 30, 1972, criticizing further urban freeway con-
struction.

Why is it that freeway and interstate building pro-
grams continue unabated? The answer is money. The
public subsidy poured into the system is so great and
special interest profits so high that the juggernaut is
very difficult to stop. Support for the system also comes
from the highest levels of Government. When President
Nixon was troubled by the economic depression, one
of his solutions was to encourage expansion of new car
purchases with still another subsidy for the auto
industry.

® WHO ARE THE FREEWAY PUSHERS?

One example of special interest money which is illumi-
nating is the record of trucking subsidy obtained from
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Federal Bureau of Public Roads and Commerce De-
partment reports. During the years of 1968 and 1969,
12.3 billion dollars per year were collected in road use
taxes and fees. Of this amount, 11.7 billion dollars
were paid by automobile, bus, and small truck opera-
tors. Six hundred and eleven million dollars were con-
tributed by interstate trucking operations. According
to a study sponsored by the U.S. Bureau of Public
Roads, one 72,000 1b. interstate truck causes as much
damage to high grade pavements as 6000 passenger
automobiles. Therefore, adjusting for deterioration of
pavements per mile traveled, the tax structure should
have been inverted., with the heavy interstate trucks
contributing 12.1 billion dollars in road use taxes, and
the other highway users 211 million dollars. The moior-
ing public was subsidizing heavy truck interstate freight
shipments to the tune of 4.6 per ton per mile. If rail
freight shipments had been subsidized at the same rate
as truck freight during 1969, we would have paid the
railroads a 35.6 billion dollar subsidy!

® HOW CAN WE STOP THE JUGGERNAUT?

We must stop the freeway building juggernaut before
it destroys all of us. Transportation must be made an
issue in all political campaigns ranging from city council
elections to the presidential campaign. | believe the
public is aroused, but organization. money. and pub-
licity are sparse. Somewhere in the near future a well
organized citizen's group opposing a particular freeway
project must make an issue of the concept of eminent
domain. The laws of eminent domain state that private
property can be confiscated for the public good. The
highwayman claims this is what he is doing when he
confiscates land. The evidence to the contrary is now
so great that I believe a successful legal challenge can
be made. Success would require the highwaymen to
prove the public good before undertaking any new
project anywhere in the country. This should bring
about a reordering of transportation policy.
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THE FREEWAY FAILURE
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OUR TRANSPORTATION SYSTEM is in utter chaos.
The decade of the 60's provided the final experimental
proof that the attempt to move all people and goods in
the U.S. in private automobiles, trucks or airplanes is
doomed to failure. The only question remaining is
whether we create an orderly change to a system com-
patible with survival or continue on our present course
until there isa catastrophic breakdown of transportation.

During this decade we witnessed a frenzy of road
building activity, primarily concentrated on building
interstate and urban freeways. Concommitant with
this effort was the development of super jet airplanes
and the massive airports necessary to accommodate
them. The results have been tragic. There has been a
47% increase in traffic deaths although the population
increase was 11.7%. Thus, on a national scale, traffic
fatalities increased four times as rapidly as the human
population. When you examine the gruesome statistics
in greater detail, as I have in lowa, the situation is even
worse. In lowa, with a static population base, the death
rate reflected the national average increase of 47%,
but the injury rate increased 75% during the decade.
In a very real sense this explosive increase in traffic
injuries is a greater burden to society than traffic
deaths.

® ARE SUPER HIGHWAYS SUPER SAFE?

The claim by the traffic establishment that the new
super highways are safer roads cannot stand careful
scrutiny. Initially, it seems reasonable that a divided
traffic facility without grade crossings should be safe.
It would be true if the traffic count were kept low
and heavy freight traffic was prohibited. However,
this is not the case in the horror chamber of the

The author has a BA degree in General Science, a MS
degree in Metallurgy and Chemistry, and a Ph.D. de-
gree in Physiology. He has conducted research analyz-
ing vehicle, roadway, and driver factors involved in
the production of motor vehicle accidents. He taught
courses in Accident Analysis, Traffic Safety, and
Motor Vehicle Safety Design in the Engineering and
Law Colleges of the University of lowa. He was also a
guest lecturer for Transportation Systems Analysis.
At present the author is self employed as a Transpor-
tation Consultant.

All data cited in this paper is available from public
records of Governmental Agencies, the National Safety
Council, the Traffic Engineering Handbook and the
American Association for the Advancement of Science.
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American motor vehicle transportation system. High-
ways built to freeway standards subsidize heavy truck
movement and attract automobile traffic. Almost as
soon as a new segment of freeway is opened it be-
comes overcrowded and accidents escalate. By 1968,
the casualty rate (injuries and deaths) on lowa's
system of Interstates had reached the level of 166 per
hundred miles per year. The primary road system
had a rate of 95 per hundred miles per year and the
low traffic volume secondary roads had a casualty
rate of 8 per hundred miles. Thus, on a time basis,
exposure to Interstate traffic conditions in lowa was
21 times as hazardous as exposure to secondary road
traffic.

High traffic densities, high speeds and serious
mismatch of vehicles produced when high speed
heavy truck usage is encouraged, produce skyrocketing
casualty rates. In Michigan, where Interstate mileage
available for use was created at an earlier date, the
casualty rate on Interstate facilities reached a level of
934 per hundred miles as early as 1967. Urban free-
ways are the most dangerous transportation facility
ever devised. During 1967, there were 28 people Killed
and 1,615 injured for every 100 miles of urban freeway
available for use within the State of Michigan.

® HOW FREE ARE FREEWAYS?

The argument is often advanced that people are ex-
pendable as long as we produce a transportation system
that moves people and goods in an efficient manner
for the survivors. Thus, freeways are necessary. This
argument has been proven to be without foundation.
The street and highway system we have been trying to
create devours land, resources, and atmosphere at a
rate that is impossible to sustain. Concommitantly we
are degrading all essential transportation functions,
including that portion of the transport system where
the motor vehicle is important, and spending billions
of dollars on the failing system. :

Opponents of Freeways have often raised the spectre
of the United States being paved over and the pro-
ponents produce figures indicating the small per-
centage of the total land area covered by pavement.
Actually, the detrimental effects of Freeways extend
far beyond the boundaries of the pavements. A four
lane road built to freeway standards requires a 300 ft.
right-of-way. Approximately every four miles of such a
highway will require an 80 acre interchange. There-
fore, every hundred miles of such a facility will take
5,640 acres out of the property tax base and place it
on the highway welfare roles. The initial cost of this
transfer is averaging 2 million dollars per linear mile
of highway construction in rural areas, and up to 20
million dollars per mile in Urban areas. The welfare
cost for pavement replacement alone is averaging
$20,000 dollars per mile per year within the State of
lowa. This does not include the cost of traffic opera-
tions, police patrolling, signing, snow removal, or
roadside maintenance.
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® WANT A DRINK OF WATER?

Unfortunately, the detrimental effects of freeways do
not stop at the boundaries of the right-of-way. The
drainage water is carefully discharged outside of the
right-of-way to eventually be deposited in the soil or
ground water tables. It is very illuminating to observe
the quality of this water as it emerges from the drainage
structures. Recently, large elements of the ground
water tables in Massachusetts have been found con-
taminated from road salt run-off. The spreading of a
ton of salt per mile of freeway whenever icing condi-
tions exist is found to exacerbate this problem. The
hydrocarbon and lead residues associated with water
run-off have not even been evaluated. One enterprising
chemist in a town of 40,000 measured the lead levels
of river water adjacent to the town's water intakes at
periods following the dumping of snow removed from
the city streets. He found lead levels considerably
above that recommended for safe drinking water.

® CAN OUR ATMOSPHERE STAND THIS LOAD?

The Environmental Protection Agency and the State
of California have been making noises about air pollu-
tion associated with motor vehicle transportation, but
they refuse to recommend realistic solutions. Instead
of reducing the population of motor vehicles and size
of engines, they pretend that the problem will go away
if the exhaust gases are only cleared up. Now let us
assume we could wave a magic wand and have every
internal combustion engine run as efficiently as a
human being, i.e., oxygen would be consumed from
the atmosphere, and the products of combustion would
be carbon dioxide and water vapor. An ideal 400 cubic
inch displacement engine operating at 4000 rpm would
consume as much oxygen and emit as much carbon
dioxide as 1,825 humans engaged in normal activities.
If we assume that only 25% of the registered motor
vehicles in the United States were running at any one
time during 1970 we would have produced an addi-
tional load on the atmosphere equivalent to increasing
the human population by 50.8 billion people. Can our
atmosphere stand this load? The evidence suggests
that it cannot. The decade of the 60's produced a 12%
increase in the carbon dioxide level of the upper
atmosphere of the Northern Hemisphere. In other
words, the proliferation of carbon dioxide consuming
plants has not kept pace with the production of carbon
dioxide by our transportation and industrial systems.
One group of scientists have written that we need not
worry because the oxygen content of our atmosphere
near the surface of the ocean in the North Atlantic
has not changed in the last 25 years. This is not as
comforting as it may seem. It took several billion years
to develop the complicated equilibrium system that we
take for granted in our atmosphere. If we wait until
the oxygen content of the atmosphere at the surface of
the North Atlantic shows a decline, will we have time
to take corrective action before the whole atmospheric
balance is unretrievable?
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® HOW LONG WILL THE GAS PUMP OPERATE?

We are beginning to hear talk about an “energy crisis”
in terms of electrical generating capacity, but what
about the consumption of non-renewable energy re-
sources by our transportation system? The evidence is
unequivocal. We cannot continue to squander fossil
fuel to run our inefficient motor vehicle transportation
system. The United States required 29.9% of the
World's production of crude oil during 1969 to support
our motor vehicle population. This consumption was
accomplished by a country representing only 5.7% of
the World's population. In energy terms, we expended
16 times as much energy for feeding motor vehicles as
was needed for feeding our entire human population.
It is impossible to continue down this path. Each free-
way project produces a major increment in fuel de-
mand. Four times as much fuel is required per pas-
senger mile to move people in private automobiles as
is required for half empty 40 passenger buses. Ten
times as many people per unit can be transported by
bus in a given time, and rail passenger transpori is
even more efficient. 347% more fuel is required to
move & ton of goods in heavy trucks than is required
to move the same goods by rail. Freeways provide an
enormous subsidy to encourage truck shipments and
discourage the inherenty more efficient rail ship-
ments. The squandering of fossil fuels caused the
Director of the U.S. Geological Survey to state:

“in the United States, we have used more mineral
fuels during the last 30 years than all the people of
the world used previously. This enormous consump-
tion will have to be doubled just to meet the needs of
the people now living in the United States through the
remainder of their lifetimes.”

® MUST WE KEEP ON A'TRUCKING?

The evidence against further freeway construction and
proliferation of motor vehicle transportation has be-
come so overwhelming that even the National Academy
of Engineering, a traditionally pro-highway group,
issued a report to the Department of Transportation on
April 30, 1972, criticizing further urban freeway con-
struction.

Why is it that freeway and interstate building pro-
grams continue unabated? The answer is money. The
public subsidy poured into the system is so great and
special interest profits so high that the juggernaut is
very difficult to stop. Support for the system also comes
from the highest levels of Government. When President
Nixon was troubled by the economic depression, one
of his solutions was to encourage expansion of new car
purchases with still another subsidy for the auto
industry.

® WHO ARE THE FREEWAY PUSHERS?

One example of special interest money which is illumi-
nating is the record of trucking subsidy obtained from
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Federal Bureau of Public Roads and Commerce De-
partment reports. During the years of 1968 and 1969,
12.3 billion dollars per year were collected in road use
taxes and fees. Of this amount, 11.7 billion dollars
were paid by automobile, bus. and small truck opera-
tors. Six hundred and eleven million dollars were con-
tributed by interstate trucking operations. According
to a study sponsored by the U.S. Bureau of Public
Roads. one 72,000 lb. interstate truck causes as much
damage to high prade pavements as 6000 passenger
automobiles. Therefore, adjusting for deterioration of
pavements per mile traveled. the tax structure should
have been inverted, with the heavy interstate trucks
contributing 12.1 billion dollars in road use taxes, and
the other highway users 211 million dollars. The motor-
ing public was subsidizing heavy truck interstate freight
shipments to the tune of 4.6¢ per ton per mile. 1f rail
freight shipments had been subsidized at the same rate
as truck freight during 1969, we would have paid the
railroads a 35.6 billion dollar subsidy!

® HOW CAN WE STOP THE JUGGERNAUT?

We must stop the freeway building juggernaut before
it destroys all of us. Transportation must be made an
issue in all political campaigns ranging from city council
elections to the presidential campaign. | believe the
public is aroused, but organization. money. and pub-
licity are sparse. Somewhere in the near future a well
organized citizen's group opposing a particular freeway
project must make an issue of the concept of eminent
domain. The laws of eminent domain state that private
property can be confiscated for the public good. The
highwayman claims this is what he is doing when he
confiscates land. The evidence to the contrary is now
so great that [ believe a successful legal challenge can
be made. Success would require the highwaymen to
prove the public good before undertaking any new
project anywhere in the country. This should bring
about a reordering of transportation policy.
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THE FREEWAY FAILURE

OUR TRANSPORTATION SYSTEM is in utter chaos.
The decade of the 60's provided the final experimental
proof that the attempt to move all people and goods in
the U.S. in private automobiles, trucks or airplanes is
doomed to failure. The only question remaining is
whether we create an orderly change to a system com-
patible with survival or continue on our present course
until thereisa catastrophic breakdown of transportation.

During this decade we witnessed a frenzy of road
building activity, primarily concentrated on building
interstate and urban freeways. Concommitant with
this effort was the development of super jet airplanes
and the massive airports necessary to accommodate
them. The results have been tragic. There has been a
47% increase in traffic deaths although the population
increase was 11.7%. Thus, on a national scale, traffic
fatalities increased four times as rapidly as the human
population. When you examine the gruesome statistics
in greater detail, as | have in Iowa, the situation is even
worse. In lowa, with a static population base, the death
rate reflected the national average increase of 47%,
but the injury rate increased 75% during the decade.
In a very real sense this explosive increase in traffic
injuries is a greater burden to society than traffic
deaths.

® ARE SUPER HIGHWAYS SUPER SAFE?

The claim by the traific establishment that the new
super highways are safer roads cannot stand careful
scrutiny. Initially, it seems reasonable that a divided
traffic facility without grade crossings should be safe.
It would be true if the traffic count were kept low
and heavy freight traffic was prohibited. However,
this is not the case in the horror chamber of the:
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Motor Vehicle Safety Design in the Engineering and
Law Colleges of the University of lowa. He was also a
guest lecturer for Transportation Systems Analysis.
At present the author is self employed as a Transpor-
tation Consultant.
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Council, the Traffic Engineering Handbook and the
American Association for the Advancement of Science.
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American motor vehicle transportation system. High-
ways built to freeway standards subsidize heavy truck
movement and attract automobile traffic. Almost as
soon as a new segment of freeway is opened it be-
comes overcrowded and accidents escalate. By 1968,
the casualty rate (injuries and deaths) on lowa’s
system of Interstates had reached the level of 166 per
hundred miles per year. The primary road system
had a rate of 95 per hundred miles per year and the
low traffic volume secondary roads had a casualty
rate of 8 per hundred miles. Thus, on a time basis,
exposure to Interstate traffic conditions in lowa was
21 times as hazardous as exposure to secondary road
traffic.

High traffic densities. high speeds and serious
mismatch of vehicles produced when high speed
heavy truck usage is encouraged, produce skyrocketing
casualty rates. In Michigan, where Interstate mileage
available for use was created at an earlier date, the
casualty rate on Interstate facilities reached a level of
934 per hundred miles as early as 1967. Urban free-
ways are the most dangerous transportation facility
ever devised. During 1967, there were 28 people killed
and 1,615 injured for every 100 miles of urban freeway
available for use within the State of Michigan.

® HOW FREE ARE FREEWAYS?

The argument is often advanced that people are ex-
pendable as long as we produce a transportation system
that moves people and goods in an efficient manner
for the survivors. Thus, freeways are necessary. This
argument has been proven to be without foundation.
The street and highway system we have been trying (o
create devours land, resources, and atmosphere at a
rate that is impossible to sustain. Concommitantly we
are degrading all essential transportation functions,
including that portion of the transport system where
the motor vehicle is important, and spending billions
of dollars on the failing system.

Opponents of Freeways have often raised the spectre
of the United States being paved over and the pro-
ponents produce figures indicating the small per-
centage of the total land area covered by pavement.
Actually, the detrimental effects of Freeways extend
far beyond the boundaries of the pavements. A four
lane road built to freeway standards requires a 300 ft.
right-of-way. Approximately every four miles of such a
highway will require an 80 acre interchange. There-
fore, every hundred miles of such a facility will take
5,640 acres out of the property tax base and place it
on the highway welfare roles. The initial cost of this
transfer is averaging 2 million dollars per linear mile
of highway construction in rural areas, and up to 20
million dollars per mile in Urban areas. The wellare
cost for pavement replacement alone is averaging
$20,000 dollars per mile per year within the State of
lowa. This does not include the cost of traffic opera-
tions, police patrolling, signing, snow removal, or
roadside maintenance.
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® WANT A DRINK OF WATER?

Unfortunately, the detrimental effects of freeways do
not stop at the boundaries of the right-of-way. The
drainage water is carefully discharged outside of the
right-of-way to eventually be deposited in the soil or
ground water tables. It is very illuminating to observe
the quality of this water as it emerges from the drainage
structures. Recently, large elements of the ground
water tables in Massachuseits have been found con-
taminated from road salt run-off. The spreading of a
ton of salt per mile of freeway whenever icing condi-
tions exist is found to exacerbate this problem. The
hydrocarbon and lead residues associated with water
run-off have not even been evaluated. One enterprising
chemist in a town of 40,000 measured the lead levels
of river water adjacent to the town’s water intakes at
periods following the dumping of snow removed from
the city streets.” He found lead levels considerably
above that recommended for safe drinking water.

® CAN OUR ATMOSPHERE STAND THIS LOAD?

The Environmental Protection Agency and the State
of California have been making noises about air pollu-
tion associated with motor vehicle transportation, but
they refuse to recommend realistic solutions. Instead
of reducing the population of motor vehicles and size
of engines, they pretend that the problem will go away
if the exhaust gases are only cleaned up. Now let us
assume we could wave a magic wand and have every
internal combustion engine run as efficiendy as a
human being, i.e.. oxygen would be consumed from
the atmosphere, and the products of combustion would
be carbon dioxide and water vapor. An ideal 400 cubic
inch displacement engine operating at 4000 rpm would
consume as much oxygen and emit as much carbon
dioxide as 1,825 humans engaged in normal activities.
If we assume that only 25% of the registered motor
vehicles in the United States were running at any one
time during 1970 we would have produced an addi-
tional load on the atmosphere equivalent to increasing
the human population by 50.8 billion people. Can our
atmosphere stand this load? The evidence suggests
that it cannot. The decade of the 60s produced a 12%
increase in the carbon dioxide level of the upper
atmosphere of the Northern Hemisphere. In other
words, the proliferation of carbon dioxide consuming
plants has not kept pace with the production of carbon
dioxide by our transportation and industrial systems.
One group of scientists have written that we need not
worry hecause the oxygen content of our atmosphere
near the surface of the ocean in the North Adantic
has not changed in the last 25 years. This is not as
comforting as it may seem. It took several billion years
o develop the complicated equilibrium system that we
tuke for granted in our atmosphere. If we wait until
the oxygen content of the atmosphere at the surface of
the North Atlantic shows a decline, will we have time
10 take corrective action before the whole atmospheric
balance is unretrievable?
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