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The seeming vastness of our atmos
phere makes it difficult for many people 
to believe that we are in danger of 
running out of clean air. But we are. 

The earth's envelope of air is compa
ratively thin. About 95 per cent of the 
total air mass is concentrated in the first 
12 miles above the earth's surface. And 
the portion that is used for breathing 
and for the disposal of wastes is yet a 
smaller part of that air envelope. In spite 
of daily and seasonal variations, the air 
supply for any particular area is basically 
fixed , and the ability of the atmosphere 
as a whole to dilute and disperse pollu
tants is limited. 

Polluted air constricts our throats and 
makes us sick. It debilitates and even 
kills some of us ahead of our time. It 
dirties our great cities, it robs of us of 
material goods and it deprives us of 
pleasures. 

Until recently, we did not notice what 
our developing technology was doing to 
our environment and, especially , to our 
air. It was not so much that we were 
immoral, but rather that we were uncon
cerned. In the United States of America, 
about half of all air pollution is caused 
by the operation of the transportation 
system, and of that half the largest 
portion is contributed by passenger au
tomobiles. 

The principal pollutants emitted by 
automobiles and by other mobile sour
ces of air pollution are described in the 
list of pollutants selected by WHO for 
international study (see page 29). They 
are: 

Unburned hydrocarbons (HC) 

Carbon monoxide (CO ) 
Oxides of nitrogen ( NOx) 
Particulates, including lead salts 

The automobile pollution problem 
was first recognized in the state of 
California where, in the 1950's, the city 
of Los Angeles began to experience 
severe smog. The millions of people who 
had settled in that area found that the 
mild and pleasant climate they had 
come to enjoy was disappearing. After 
much study to pinpoint the causes of 
smog, California in 1963 required that 
new automobiles should be equipped 
with crankcase emission controls, and in 
1966 imposed the first exhaust emission 
controls. Two years later, in 1968, the 
Federal Government decided that ex
haust emission controls should be fitted 
to all new automobiles ; for 1970 model 
year cars, the standards were tightened , 
and again tightened for 1972 model year 
cars. In the USA, the latter will emit no 
more than 20 per cent of the HC and 31 
per cent of the CO that was emitted 
from individual cars before the imposi
tion of exhaust controls. Since the early 
1960's, all cars in the USA have been 
equipped with crankcase emission con
trols. 

Controls of the emission of NOx in 
car exhaust have been somewhat slower 
in coming. The state of California again 
took the lead by requiring such controls 
on new 1971 model year automobiles, 
and the Federal Government will apply 
a substantially stricter standard to all 
new cars sold in the USA beginning with 
the 1973 model year. It takes time to 
develop the needed control technology, 

<J To meet the draconian restrictions on air pollution, automobile companies have begun a series of 
tests and improvements. In Detroit , an automobile undergoes a battery of tests. Pipes leading 
from the exhaust collect the gases so that anti-pollution devices can be assessed. 

to test it and get it operating in the ten 
million cars that are built for sale in the 
USA every year. 

Controls of particulate emissions have 
been considered, but not yet imposed. 
There are two reasons for this: (1) 
control techniques are not yet available; 
and (2) the particulate matter of greatest 
concern, and that constituting the lar
gest volume, is lead, and this may be 
reduced and eventually eliminated by 
controlling or prohibiting the addition 
of lead to fuel. Lead has long been 
added to gasoline as the cheapest way of 
increasing octane quality, which is the 
measure of knock-resistance. Recent 
reductions in the octane requirement of 
new cars, the probability that future cars 
will be made to run on unleaded gasoline 
to protect their more sophisticated emis
sion control systems, and the simple fact 
that it is possible to increase the octane 
rating of gasoline without using lead, all 
suggest that the lead particulate problem 
can be controlled more readily than was 
once thought possible. Further study is 
needed to determine whether the remain
ing particulate emissions would be of 
such importance as to require controls 
to be installed on vehicles. 

A recently enacted law will go far 
toward eliminating the air pollution 
caused by the automobile in the United 
States. Cars of the 1975 model will not 
be allowed to be sold in the United 
States if their emissions of HC and CO 
are more than 10 per cent of the levels 
for these pollutants allowed in 1970; and 
1976 model year cars will, in addition, 
have to limit their emissions of NOx to 
10 per cent of the level of that pollutant 
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emitted from the average car of the 1971 
model year. These new requirements are 
great challenges to the automobile ma
kers. 

In case the automobile makers should 
find that it is not possible for them to 
clean up the almost universally used 
four-cycle reciprocating-piston internal 
combustion engine, the Government is 
supporting the development of alterna
tives. Several potentially low-pollution 
engines are being explored, including gas 
turbines, closed-cycle steam engines 
(Rankine cycle), all-electric vehicles, and 
various combinations of electric and 
heat engines. 

There is much international interest in 
such research . Last February, for exam
ple, a conference on the subject, attended 
by over a hundred representatives from 
twelve countries, was held at Eindhoven, 
Netherlands. Its purpose was to seek 
solutions to a problem that will sooner 
or later face all developed areas of the 
world . 

The imposition of emission control 
requirements on new automobiles in 
the USA has also affected the automo
bile industry in other countries, since 
hundreds of thousands of cars are im
ported each year from France, the Fed
eral Republic of Germany, Italy, Japan, 
Sweden and the United Kingdom. Thus, 
even though automobile emission con
trol requirements are less strict in other 
countries, all of the major automobile 
makers the world over have gained 
experience in how to control emissions 
and are in a position to apply it to all 
their production. 

It is one thing to establish emission 
standards and quite another to make 
sure they are met. At the present time, 
such standards in the USA apply only to 
new automobiles ; the Federal Govern
ment has no jurisdiction over the emis
sions of automobiles that are in use. The 
fifty states of the Union, which do have 
such authority, have not yet begun to 
use it to any significant extent. An 
automobile ceases to be new when it is 
sold to the first person who registers it 
for use on the highways, so for practical 
purposes only the manufacturers of au
tomobiles must meet the standards to
day. 

To make sure that they do so, each 
automobile manufacturer must make 
extensive tests of prototypes of the 
models that he plans to sell in the next 
model year, and must report the results 
to the Air Pollution Control Office of 

The public wants teeth put into anti-pollution 
measures. These young people are demons
trating in an "ecological protest" which 
coincided with the opening of the 1971 New 
York Automobile Show. 



the Environmental Protection Agency. 
That Office itself makes tests of the 
prototype cars to check the results 
reported by the manufacturers. All pro
totype cars must be tested at 4,000 miles, 
the point at which the engine deposits 
have become well established, and some 
cars must be run for 50,000 miles with 
testing at frequent intervals to ensure 
that the emission control systems are 
durable. Only after these tests are com
pleted is the manufacturer given a Certi
ficate of Conformity for each car he 
proposes to sell. 

The manufacturer then has the obli
gation to produce cars that are substan
tially the same as the prototypes for 
which he received certificates. No vehicle 
may be sold in the USA if not covered 
by a Certificate of Conformity or if not 
substantially the same as the certificated 
prototype. There are severe penalties for 
violating that law. 

Surveillance of in-use vehicles during 
the past few years has shown that, in 
spite of the above procedures, significant 
numbers of cars on the road have higher 
emissions of pollutants than the stan
dards against which they were certified. 
On the average, however, the emissions 
are not much above the standards, and 
since the standards represent major re
ductions from the emission levels of 
uncontrolled vehicles, there is no doubt 
that much progress has been made. Still, 
these failures are a matter of concern 
about which something must be done. 

The first thing is to discover their 
causes. These can generally be traced by 
asking the following questions: 

1. Are production cars really sub
stantially the same as the proto
types? 

2. Are the cars in use maintained 
adequately? 

3. Are the durability test procedures 
really valid? 

On the first point, the Federal Gov
ernment will soon begin to require that 
cars be tested as they come off the 
assembly line, so that the public can be 
better assured that production vehicles 
meet the standards. On the second point, 
we can expect to see installed, at least in 
our major centres of population, man
datory systems for periodic testing of 
emission of pollutants; the owners of 
vehicles failing the test would not be 
allowed to continue to use them until the 
faults had been corrected. On the third 

A city street combines many forms of pollu
tion. Emissions from heating systems in New 
York contribute to the problem created by the 
internal combustion engine. 





point, research will be conducted to find 
out why emission control systems fail 
over time and to discover how the 
conditions to which cars are subjected 
over their useful life can be simulated 
in the relatively short time available for 
durability testing. 

It is easier to decide that assembly line 
testing and in-use testing are needed 
than it is to put them into effect. One 
major difficulty is that there are as yet no 
simple, quick and cheap ways of measu
ring emissions. Emissions from a vehicle 
can be defined only in terms of what is 
measured by a standard test procedure. 
The standard test procedure comprises 
the use of certain specific instruments to 
measure the pollutants and of a driving 
cycle on a dynamometer that simulates 

the typical trip that a car makes. The full 
Federal test procedure for prototype 
cars is complicated, expensive and time 
consuming, and is impractical for use at 
the end of the assembly line or at an 
inspection lane for in-use vehicles. 

Much work is going forward at the 
present time to develop a less expensive, 
short-test procedure that can be used for 
such purposes and that comes up with 
results acceptably close to those obtained 
by the full test. We hope shortly to have 
such a short test so that testing of 
production cars can begin next year. 

When it comes to testing in-use cars, 
more work is needed. For such cars, it is 
not enough to discover that emissions 
are higher than the permitted level. Few 
if any mechanics today would know how 

to bring the elllisswns down to the 
standard allowed. Thus a cheap, quick 
and accurate diagnostic procedure is 
needed to provide the information the 
mechanic needs to repair the car. Work 
on such diagnostic procedures is also 
proceeding. 

Finally, it will be necessary to estimate 
the results that can be achieved by 
mandatory emission testing of all cars 
on the road. Preliminary studies have 
shown that the operation of such testing 
and maintenance systems, however they 
are carried out, will be very expensive. 
The key question then becomes one of 
cost-effectiveness: What on the average, 
is the dollar cost per ton of pollutant 
that is eliminated through inspec
tion/maintenance systems? Is that the 





best way to spend scarce dollars, or are 
there other ways in which the same 
dollars can do more for clean air? These 
are the questions that our engineers and 
scientists are currently trying to answer. 

We are also working on more effective 
standards for heavy-duty vehicles, such 
as trucks and buses, both gasoline and 
diesel. We are trying to identify the 
chemical constituents of diesel odour as 
an essential first step towards the control 
of this particularly annoying pollutant. 
We are moving in the direction of 
establishing limits on the emissions that 
may come from aircraft, from off-high
way mobile equipment- in fact from all 
mobile sources that contribute signifi
cantly to air pollution and that can be 
controlled. 

In the last analysis, however, it seems 
clear that all of these efforts to clean up 
the engines that power our transporta
tion system may not be enough, unless 
there are unforseen technological break
throughs. The use of motor vehicles has 
grown and continues to grow with the 
increase in population. This is to be 
expected-everyone wants a car of his 
own . At some point in our population 
increase, however, our way of life may 
have to change, and it may no longer be 
possible for most Americans to commute 
from their homes to their jobs in their 
private cars. Even though the emissions 
from each car may have been reduced , 
the increase in numbers will bring the 
total emission levels up again. The 
ultimate answer, in our larger cities, will 
have to be some form of public trans
port which will cause less air pollution 
for each passenger-mile than the private 
automobile. That necessity of course, 
goes hand-in-hand with the need to 
reduce the traffic that chokes our streets 
and highways, even if it involves great 
public expenditure for mass-transit faci
lities. 

Cleaning the air will not be cheap. But 
it is not really the money that counts. 
Money is just the way we keep score. 
The real cost will be in terms of our not 
being able to continue to do some of the 
things we have become accustomed to 
doing. These are sacrifices that cannot 
be offset by getting a job that pays more 
money, at least for the vast majority of 
people. We hope, of course, that these 
non-financial costs can be held to a 
minimum, but whatever they are, we 
must accept them if we are to continue 
to have available to us the one resource 
that we all need every minute of our 
lives- healthful air. • 
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