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Amendments to the Clean Air Act proposed by 
the Senate Public Works Committee 

On February 23, 1976, the Senate Public Works Committee 
proposed several amendments to the Clean Air Act. Although some 
of the amendments reflect a more appropriate balance between 
energy and the environment, several of the amendments would increase 
the stringency of the Clean Air Act without adequate justification. 
The two areas of greatest concern are: · 

- Stationary sources of air pollution such as utilities, 
refineries and production factories; and, 

- Mobile sources of air pollution, such as automobiles, 
trucks, buses, motorcycles and locomotive engines. 

Before final debate and action is taken by the full Senate, 
it is important to emphasize at the outset that these amendments 
would not generate significant air quality benefits - in general -
for the Nation. They would, however, exact significant economic 
and energy costs on industry and would, thereby, impose a signif­
icant inflationary penalty on consumers. 

What follows is a brief description of the major amendments 
proposed by the Senate Public Works Committee and the major impacts 
associated with each. 

Stationary Sources 

1. Significant Deterioration Amendment: 

The Significant Deterioration Amendment deals with areas 
of the Nation which are already "cleaner" than needed to meet 
EPA established health standards. The health standards 
reflect threshold levels of ambient air quality -- the 
condition of the air around us. Pollutant concentrations 
above (dirtier than) the standards pose a threat to the 
public's health, and the Clean Air Act is -- and ought to be -­
explicit about the measures needed to reduce those concentra­
tions to levels which meet the standards. On the other hand, 
because these ambient health standards contain an adequate margin 
crsafety air quality which is already better than the levels 
required by the standards should not jeopardize the public's 
health or welfare - and, to repeat, it is only these "clean" 
areas that are affected by the amendment. 

Perhaps because there is no issue of public health 
involved, the current Clean Air Act does not now explicitly 
address these clean areas of the Nation. Nevertheless, in 
1973 the courts construed the Act as requiring that the 
Federal Government must take some action anyway to prevent 
the air quality of these clean areas from "significantly 
deteriorating." 

Consequently, in the Energy Independence Act of 1975, the 
President requested that Congress clarify its position and 
intentions with respect to areas already cleaner than needed 
to meet the health standards and suggested that one alternative 
would be to preclude Federal intervention in, what amounts 
to, basic State and local land-use decisions -- especially 
since public health is not involved. It is possible, however, 
that some form of protection of pristine areas would have 
aesthetic benefits by maintaining visibility, particularly in 
areas of ligitimate Federal interest, such as National Parks 
and Wilderness areas. ..·-•' 
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In the meantime, EPA published a regulation to meet 
the court-imposed requirements. The regulation calls for 
States to divide clean areas of the Nation -- areas where the 
quality of the air currently presents no health threat -- into 
three geographical classes -- those which must remain pristine, 
those which would be permitted moderate, but well controlled 
growth, and those areas which would be allowed heavy industrial 
growth so long as the health standards were not violated. 

The Senate Public Works Committee is proposing to: 

- Eliminate the third cateqory - areas which would be 
allowed heavy industrial growth consistent with 
meeting health standards, and 

- Classify as mandatory Class I areas - areas which must 
remain pristine - approximately 29 million acres (144 
parks and wilderness areas) which would be considerably 
more acreage than expected under current EPA regulations. 

This amendment will provide no benefit relative to EPA's 
health standards, but will result in significant economic 
costs: 

- Because of the requirement that areas which do not 
meet health related ambient air quality standards 
must improve their air quality (so called "dirty areas" 
where industry has traditionally located) new 
industrial and utility sources now have very limited 
ability to locate in these "dirty" areas. With the 
proposed amendment, however, critical industries such 
as refineries, synthetic fuel plants and large 
industrial complexes in many cases would also be 
precluded from locating in clean areas - even though 
their emissions would not result in health standard 
violations - without spending very large sums on 
pollution control equipment. 

- Similarly, consumers will face significant utility 
rate increases since new powerplants, forced to locate 
in areas allowing for only moderate growth, will face 
increased capital requirements and increased energy 
penalties. This is documented in a joint FEA/EPA study. 

- The designation of a large number of areas as pristine 
(especially in the West) could adversely impact on 
significant amounts of coal extraction, which is needed 
to achieve energy independence. 

- The proposed amendment not only forces the Federal 
Government to impose land-use restrictions on the 
Nation but also requires that the sole criterion for 
decisions on the use of land be air quality rather than 
the total mix of social and economic needs of the 
community. 

2. Best Available Control Technology Amendment: 

Themgh the principal objective of the Clean Air Act 
is to achieve the ambient standards - how clean the air 
around us should be - the Act also requires that EPA 
establish emission limitations - what level of pollutants 
can be put through a smokestack into the air - for new or 
modified industrial plants. These emission standards -
called New Source Performance Standards - are based on EPA's 
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estimate of the best systems for reduction considering 
the costs associated with that reduction. Because the 
costs associated with using the very best technology may 
be - and often are - more than an industry could bear 
and still be economically viable, EPA often sets emission 
limitations which require significant amounts of 
pollution reduction - to help attain acceptable ambient 
air quality - but not the maximum amount technically 
feasible. 

The Senate Public works Committee has proposed, as 
part of its significant deterioration amendment, that no 
large new facility be constructed in clean areas of the 
Nation - areas where the quality of the air currently 
presents no health threat - unless they use the best 
available control technology, even if not necessary to 
meet significant deterioration requirements. 1\lthough 
cost is to be taken into consideration in determining 
what technology is "available," the Committee intends 
that significantly less weight ba given to cost than EPA 
has been giving in developing New Source Performance 
Standards. Indeed the technology required under EPA' s 
standards would - under the amendment - become the minimum 
requirement in the future. 

This amendment will provide no benefit relative to 
EPA's health standards since it applies to areas that 
are already clean, but will result in significant 
economic costs: 

- Many new powerplants or refineries attempting to 
locate in clean areas of the country would be 
forced to purchase better (and more expensive) 
control technology than they would have had to 
purchase to meet EPA's New Source Performance 
Standards. Of special concern are these higher non­
productive capital costs that will be imposed on the 
utility industry - estimated at up to $8 to $11 
billion - at a time when increased productive 
capacity should be emphasized. 

- A 5 to 10% energy penalty will be experienced 
because of the technology required by this 
amendment. 

The Senate Amendment places the administration of 
significant deterioration policy primarily in the hands of 
the States. Current EPA regulations, (with an additional 
provision permitting some areas to increase the ambient 
concentrations up to but not beyond the national ambient 
standards) actually provide as much flexibility, if not 
more, for States in carrying out the requirements of the 
Clean Air Act. 

Mobile Sources 

1. Automobile Emission Standards 

Emissions from automobiles contribute, along with 
stationary sources, to ambient concentration levels of three 
pollutants: photochemical oxidants - to which auto 
emissions of hydrocarbons (HC) contribute - carbon 
monoxide (CO), and nitrogen oxides (NO};{). Alth~ugh . 
reductions of such emissions can contribute to improving 
ambient air quality, any further tightening of cur:ent 
Federal emission standards will not have any material 
effect on ambient air quality - because automobile 
emission standards have already reduced the amount of 
allowable pollutant emissions very significantly. 
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Unlike ambient health standards, stationary emission 
standards and mobile emission standards for trucks, buses 
and motor~Jcles which are set by the EPA Administrator, 
automobile emission standards are set by the Congress. 
This law now requires emission standards which 
the automobile industry clearly cannot attain in the 
allowed time period. The required technology is simply 
not available at least without a significant fuel 
economy loss. 

On June 27, 1975, the President submitted an amend­
ment for Congressional consideration which would hold 
emission standards constant at the 1975-1976 levels 
through model year 1981. This proposal was based on an 
in-depth executive branch review which demonstrated that 
maintaining the 1975 standards would 

- provide for air quality improvement at about the 
same rate as tightening the standards; 

- avoid the potential health risks of sulfuric acid 
emitted by the new catalyst technologies required 
to meet more stringent standards; and, 

- permit substantially greater fuel efficiencies 
over the next five years, helping the Nation's 
effort to achieve energy independence. 

The proposed Senate Public Works Committee amendment 
on automobile emission standards would impose significantly 
stricter standards. The existing law, the proposed amend­
ment and the President's proposal are shown in the following 
table for comparative purposes: 

Clean Air Act Senate Committee President's 
Proposal Proposal 

HC co NOX HC co NOX HC co NOx 

gr/mile gr/mile gr/mile 

1975-76 1.5 15 3.1 1.5 15 3.1 1.5 15 3.1 
1977 1.5 15 2.0 1.5 15 2. O* 1.5 15 3.1 
1978 .4 3.4 .4 1.5 15 2.0 1.5 15 3.1 
1979 .4 3.4 .4 .4 3.4 2.0** 1.5 15 3.1 
1980 .4 3.4 .4 .4 3.4 1.0 1.5 15 3.1 
* .4 grams/mile NOx level becomes a research objective 

to which auto manufacturers must build demonstration 
vehicles on an annual basis. 

** 10% of vehicles must meet 1980 standards. 

Imposition of tighter emission standard~ w~ll h~v7 
only limited impacts on air quality. The emission limits 
proposed by the Senate Public Works Committee for 1977 
and 1978 would not increase the ability of any area of 
the Nation to either achieve or maintain the ambient health 
standards. Even at the limits proposed for 1979 and 1980, 
ambient levels of auto related pollutants would not be 
altered significantly. 

However, adoption of the Committee's amendment will 
have significant economic and energy costs over adoption 
of the President's proposal: 

- a 5% to 10% fuel economy loss in 1977 and 1978, a 
10% to 15% loss in 1979 and a 15% to 20% loss in 
1980. 

- a 200% or more increase in sulfuric acid emissions 
because many vehicle models will have to use 
"air pump catalysts" to meet the standards. 
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2. Transportation Control Plans Amendment: 

Current law requires that areas with severe auto 
related pollution must have transportation control plans 
to supplement the mandated auto emission limitations. 
These plans range from requiring carpooling and bus lanes 
to the rationing of gasoline in air pollution emergency 
conditions. Because full implementation of these plans 
could cause severe economic and social disruption, 
extending the deadline for implementation is necessary. 
In the Energy Independence Act the President proposed 
extending the deadline for implementing transportation 
control plans, provided that areas take all reasonable 
measures as expeditiously as possible. 

The Committee amendment also would extend the deadline 
but would impose more stringent conditions on extensions, 
including the establishment of new areawide planning 
ggel)cies to redraft existing transportation control plans. 
These agencies would be Federally funded at 100% for the 
first two years and 75%, 50% and 25% for the third, fourth 
and fifth years, respectively. 

This feature will lead to a duplication of ongoing 
planning programs funded under other Federal programs, 
especially those of: 

- The Urban Mass Transportation Administration (DOT) 
which funds areawide transportation planning. 

- EPA's Air Pollution Control Agency Grant Program 
which funds existing State and local agencies to 
deal with State air pollution responsibilities. 

Other conditions imposed by the Senate Committee 
amendment on deadline extensions include requirements 
that: 

- all actions have been taken on stationary emissions 
of the three auto-related pollutants; 

- many planned transportation control measures have 
been implemented, such as bus lanes, carpooling and 
improved mass transit; 

- the EPA Administrator reduce funding authorized by 
the Clean Air Act 

- if a State fails to submit a new transportation 
control plan by June 1, 1978 (no funding), or 

- if a State fails to implement its revised 
transportation control plan (15% annual funding 
reduction) • 
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Amendments to the Clean Air Act proposed by 
the Senate Public Works Committee 

On February 23, 1976, the Senate Public Works Committee 
proposed several amendments to the Clean Air Act. Although some 
of the amendments reflect a more appropriate balance between 
energy and the environment, several of the amendments would increase 
the stringency of the Clean Air Act without adequate justification. 
The two areas of greatest concern are: · 

- Stationary sources of air pollution such as utilities, 
refineries and production factories; and, 

Mobile sources of air pollution, such as automobiles, 
trucks, buses, motorcycles and locomotive engines. 

Before final debate and action is taken by the full Senate, 
it is important to emphasize at the outset that these amendments 
would not generate significant air quality benefits - in general -
for the Nation. They would, however, exact significant economic 
and energy costs on industry and would, thereby, impose a signif­
icant inflationary penalty on consumers. 

What follows is a brief description of the major amendments 
proposed by the Senate Public Works Committee and the major impacts 
associated with each. 

Stationary Sources 

1. Significant Deterioration Amendment: 

The Significant Deterioration Amendment deals with areas 
of the Nation which are already "cleaner" than needed to meet 
EPA established health standards. The health standards 
reflect threshold levels of ambient air quality -- the 
condition of the air around us. Pollutant concentrations 
above (dirtier than) the standards pose a threat to the 
public's health, and the Clean Air Act is -- and ought to be -­
explicit about the measures needed to reduce those concentra­
tions to levels which meet the standards. On the other hand, 
because these ambient health standards contain an.adequate margin 
cf safety air quality which is already better than the levels 
required by the standards should not jeopardize the public's 
health or welfare - and, to repeat, it is only these "clean" 
areas that are affected by the amendment. 

Perhaps because there is no issue of public health 
involved, the current Clean Air Act does not now explicitly 
address these clean areas of the Nation. Nevertheless, in 
1973 the courts construed the Act as requiring that the 
Federal Government must take some action anyway to prevent 
the air quality of these clean areas from "significantly 
deteriorating." 

Consequently, in the Energy Independence Act of 1975, the 
President requested that Congress clarify its position and 
intentions with respect to areas already cleaner than needed 
to meet the health standards and suggested that one alternative 
would be to preclude Federal intervention in, what amounts 
to, basic State and local land-use decisions -- especially 
since public health is not involved. It is possible, however, 
that some form of protection of pristine areas would have 
aesthetic benefits by maintaining visibility, particularly in 
areas of ligitimate Federal interest, such as National Parks 
and Wilderness areas. 



In the meantime, EPA published a regulation to meet 
the court-imposed requirements. The regulation calls for 
States to divide clean areas of the Nation -- areas where the 
quality of the air currently presents no health threat -- into 
three geographical classes -- those which must remain pristine, 
those which would be permitted moderate, but well controlled 
growth, and those areas which would be allowed heavy industrial 
growth so long as the health standards were not violated. 

The Senate Public Works Committee is proposing to: 

- Eliminate the third cateqory - areas which would be 
allowed heavy industrial growth consistent with 
meeting health standards, and 

- Classify as mandatory Class I areas - areas which must 
remain pristine - approximately 29 million acres (144 
parks and wilderness areas} which would be considerably 
more acreage than expected under current EPA regulations. 

This amendment will provide no benefit relative to EPA's 
health standards, but will result in significant economic 
costs: 

- Because of the requirement that areas which do not 
meet health related ambient air quality standards 
must improve their air quality (so called "dirty areas" 
where industry has traditionally located} new 
industrial and utility sources now have very limited 
ability to locate in these "dirty" areas. With the 
proposed amendment, however, critical industries such 
as refineries, synthetic fuel plants and large 
industrial complexes in many cases would also be 
precluded from locating in clean areas - even though 
their emissions would not result in health standard 
violations - without spending very large sums on 
pollution control equipment. 

- Similarly, consumers will face significant utility 
rate increases since new powerplants, forced to locate 
in areas allowing for only moderate growth, will face 
increased capital requirements and increased energy 
penalties. This is documented in a joint FEA/EPA study. 

- The designation of a large number of areas as pristine 
(especially in the West} could adversely impact on 
significant amounts of coal extraction, which is needed 
to achieve energy independence. 

- The proposed amendment not only forces the Federal 
Government to impose land-use restrictions on the 
Nation but also requires that the sole criterion for 
decisions on the use of land be air quality rather than 
the total mix of social and economic needs of the 
community. 

2. Best Available Control Technology Amendment: 

Though the principal objective of the Clean Air Act 
is to achieve the ambient standards - how clean the air 
around us should be - the Act also requires that EPA 
establish emission limitations - what level of pollutants 
can be put through a smokestack into the air - for new or 
modified industrial plants. These emission standards -
called New Source Performance Standards - are based on EPA's 
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estimate of the best systems for reduction considering 
the costs associated with that reduction. Because the 
costs associated with using the very best technology may 
be - and often are - more than an industry could bear 
and still be economically viable, EPA often sets emission 
limitations which require significant amounts of 
pollution reduction - to help attain acceptable ambient 
air quality - but not the maximum amount technically 
feasible. 

The Senate Public Works Committee has proposed, as 
part of its significant deterioration amendment, that no 
large new facility be constructed in clean areas of the 
Nation - areas where the quality of the air currently 
presents no health threat - unless they use the best 
available control technology, even if not necessary to 
meet significant deterioration requirements. 1\lthough 
cost is to be taken into consideration in determining 
what technology is "available," the Committee intends 
that significantly less weight be given to cost than EPA 
has been giving in developing New Source Performance 
Standards. Indeed the· technology required under EPA 1 s 
standards would - under the amendment - become the minimum 
requirement in the future. 

This amendment will provide no benefit relative to 
EPA's health standards since it applies to areas that 
are already clean, but will result in significant 
economic costs: 

- Many new powerplants or refineries attempting to 
locate in clean areas of the country would be 
forced to purchase better (and more expensive) 
control technology than they would have had to 
purchase to meet EPA's New Source Performance 
Standards. Of special concern are these higher non­
productive capital costs that will be imposed on the 
utility industry - estimated at up to $8 to $11 
billion - at a time when increased productive 
capacity should be emphasized. 

- A 5 to 10% energy penalty will be experienced 
because of the technology required by this 
amendment. 

The Senate Amendment places the administration of 
significant deterioration policy primarily in the hands of 
the States. Current EPA regulations, (with an additional 
provision permitting some areas to increase the ambient 
concentrations up to but not beyond the national ambient 
standards) actually provide as much flexibility, if not 
more, for States in carrying out the requirements of the 
Clean Air Act. 

Mobile Sources 

1. Automobile Emission Standards 

Emissions from automobiles contribute, along with 
stationary sources, to ambient concentration levels of three 
pollutants: photochemical oxidants - to which auto 
emissions of hydrocarbons (HC) contribute - carbon 
monoxide (CO), and nitrogen oxides (NO~). Alth~ugh . 
reductions of such emissions can contribute to improving 
ambient air quality, any further tightening of cur:ent 
Federal emission standards will not have any material 
effect on ambient air quality - because automobile 
emission standards have already reduced the amount of 
allowable pollutant emissions very significantly. 
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Unlike ambient health standards, stationary emission 
standards and mobile emission standards for trucks, buses 
and motore?.tcles which are set by the EPA Administrator, 
automobile emission standards are set by the Congress. 
This law now requires emission standards which 
the automobile industry clearly cannot attain in the 
allowed time period. The required technology is simply 
not available at least without a significant fuel 
economy loss. 

On June 27, 1975, the President submitted an amend­
ment for Congressional consideration which would hold 
emission standards constant at the 1975-1976 levels 
through model year 1981. This proposal was based on an 
in-depth executive branch review which demonstrated that 
maintaining the 1975 standards would 

- provide for air quality improvement at about the 
same rate as tightening the standards; 

- avoid the potential health risks of sulfuric acid 
emitted by the new catalyst technologies required 
to meet more stringent standards; and, 

- permit substantially greater fuel efficiencies 
over the next five years, helping the Nation's 
effort to achieve energy independence. 

The proposed Senate Public Works Committee amendment 
on automobile emission standards would impose significantly 
stricter standards. The existing law, the proposed amend­
ment and the President's proposal are shown in the following 
table for comparative purposes: 

Clean Air Act Senate Committee President's 
Proposal Proposal 

HC co NOX HC co NOX HC co NOx 

gr/mile gr/mile gr/mile 

1975-76 1.5 15 3.1 1.5 15 3.1 1.5 15 3.1 
1977 1.5 15 2.0 1.5 15 2. O* 1.5 15 3.1 
1978 .4 3.4 .4 1.5 15 2.0 1.5 15 3.1 
1979 .4 3.4 .4 .4 3.4 2.0** 1.5 15 3.1 
1980 . 4 3.4 .4 .4 3.4 1.0 1.5 15 3.1 

* .4 grams/mile NOx level becomes a research objective 
to which auto manufacturers must build demonstration 
vehicles on an annual basis. 

** 10% of vehicles must meet 1980 standards. 

Imposition of tighter emission standard~ w~ll h~v~ 
only limited impacts on air uality. The emission limits 
proposed y the Senate Public Works Committee for 1977 
and 1978 would not increase the ability of any area of 
the Nation to either achieve or maintain the ambient health 
standards. Even at the limits proposed for 1979 and 1980, 
ambient levels of auto related pollutants would not be 
altered significantly. 

However, adoption of the Committee's amendment will 
have significant economic and energy costs over adoption 
of the President's proposal: 

- a 5% to 10% fuel economy loss in 1977 and 1978, a 
10% to 15% loss in 1979 and a 15% to 20% loss in 
1980. 

- a 200% or more increase in sulfuric acid emissions 
because many vehicle models will have to use 
"air pump catalysts" to meet the standards. 
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2. Transportation Control Plans Amendment: 

Current law requires that areas with severe auto 
related pollution must have transportation control plans 
to supplement the mandated auto emission limitations. 
These plans range from requiring carpooling and bus lanes 
to the rationing of gasoline in air pollution emergency 
conditions. Because full implementation of these plans 
could cause severe economic and social disruption, 
extending the deadline for implementation is necessary. 
In the Energy Independence Act the President proposed 
extending the deadline for implementing transportation 
control plans, provided that areas take all reasonable 
measures as expeditiously as possible. 

The Committee amendment also would extend the deadline 
but would impose more stringent conditions on extensions, 
including the establishment of new areawide planning 
ggeQcies to redraft existing transportation control plans. 
These agencies would be Federally funded at 100% for the 
first two years and 75%, 50% and 25% for the third, fourth 
and fifth years, respectively. 

This feature will lead to a duplication of ongoing 
planning programs funded under other Federal programs, 
especially those of: 

- The Urban Mass Transportation Administration (DOT) 
which funds areawide transportation planning. 

- EPA's Air Pollution Control Agency Grant Program 
which funds existing State and local agencies to 
deal with State air pollution responsibilities. 

Other conditions imposed by the Senate Committee 
amendment on deadline extensions include requirements 
that: 

- all actions have been taken on stationary emissions 
of the three auto-related pollutants; 

- many planned transportation control measures have 
been implemented, such as bus lanes, carpooling and 
improved mass transit; 

- the EPA Administrator reduce funding authorized by 
the Clean Air Act 

- if a State fails to submit a new transportation 
control plan by June 1, 1978 (no funding), or 

- if a State fails to implement its revised 
transportation control plan (15% annual funding 
reduction). 
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Al~ALY.SIS OF smtE EFFECTS OF SEVERAL' SPECIFIED ALTERNATIVE AUT0~10BILE 
EMISSlO~ CO~TROJ... SCHEDULES 

This analysis is the product of a coordinated effort among the 

U. S. Department of Transportation, the Environmental Protection A$tency, 

and the Federal Energy Administration to compare certain specific 

effects of several schedules for implementing more stringent automobile 

emission control standards. This analysis was prepared in response to 

a request to the Economic Policy Board, Executive Office of the President, 

by letter of }farch 19, 1976, from Congressman John D. Dingell. 
• • 

The specific emission control schedules are set forth in detail in 

Appendix A. For convenient reference , the schedules are identified in 

this analysis as follows: 

Schedule 

DT 

A-C 

B 

" . 
D 

E 

Brief Description of Schedule 

Amend~ent offered by Rep. John D. Dingell, 
and earlier suggested by EPA Administrator 
Train 

A combination of two similar schedules con­
sidered by House Interstate and Foreign 
Commerce Conuuittee 

Schedule conta~ned in the current Senate 
ft.iblic Works Conunittee Bill , S. 32.9 

Schedule adopted by House Interstate and 
Foreign Co1mnerce Committee (Brodhead Amendment) 
H.R. 10498 

·Extension of present Federal standards inde­
finitely for analytical purposes. 

(

R . 
(:) . . 
\ . 
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Analytical Assumptions 
' . 

Any analysis of this type must-make a number of asswnptions. Two 

assumptions were necessary to permit the comparison of the effects on 

fuel economy of the various emission control schedules. These assu1:1ptions 

deal with anticipated changes in average vehicle weight and with the mix 

of vehicle size-classes sold, each of which factors has a significant 

effect on fuel economy.* 

1. It has been assumed that rn~jor vehicle weight reduction programs 

'\Q.11 occur regardless of which emission control schedule is imposed. The 

projection of vehicle weight trends through model year 1985 used in this 
• . 

analysis is set fort~ in Appendix B. It is based on the announced plans 

of manufacturers to introduce lighter weight cars through the end of the 

1970's and an assessment of engineering design practicality for the later 

years. It is not a judgment or prediction that manufacturers will in fact 

produce cars in accordance with the projection of average weight. 

2.· Average fuel economy of the new-fleet depends not only on the 

weight of individual ca~s offered for sale, but also on the mix in which 

such models are sold. For the purpose of this analysis it has been assumed 

t11at the model mix listed below, (which approximates the anticipated 

1976 model year sales), will continue through 1985, i.e.: 

40 percent full-size cars (6 passenger capacity) 
30 percent medium-size cars (5 passenger capacity) 
30 percent small-size car.s (4 passenger capacity) 

Ca.rs :ln each size class in 1985 would be lightei in wei~ht tnan car.s 

in the same size class in 1976 and would accom~odate its designated number 

of passengers in reasonable comfort. The actuai sales mix in future years 

*"l~ucl economy" throuchout this annlysis ref crs to fuel economy based on 
the EPA composite city-hi&l•way driving schedule. 
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will be determined by consumer desires, manufacturer's decisions, and 
~ 

3 

actions by the Federal government. Nevertheless, this assumption about 

the sales mix of cars is reasonable for the purposes of this analysis. 

In addition, one must recognize that there is considerable uncertainty 

in making predictions of the impact of technology that is not currently in 

use. Thus, with the e>:ception of Schedule E, estimates for all emission 

control schedules are given in terms of a lower and an upper range, by 

reference to the fuel economy effects. 

For schedule E, which would extend indefinitely the currently 
• 

applicable emission s_tandards, the assumptions used are spelled out 

in Appendix C. The low range estimates assume use of technology that 

is already in production, · is being certified for use ~n 1977 cars, or l1as 

otherwise been extensively tested and demonstrated to be feasible by the 

auto industry. It 'tends to undervalue the technological improvements 

that may be made and used in the later years. The hig? range estimates 

assume that each manufacturer will be able to make full use of all pro-

mising technology that is potentially available even though such technololgy 

requires further development, comprehensive testing, and reduction to 

commercial production practice before it can be fully judged to be available, 

and thus it presents benefits that may not actually be achieved in the years 

under consideration. Appendix D g~ves a detailed discussion of emission 

" control technologies assumed to be· used for each range of estimates. 

Finally, in each case in which a schedule provides for administrative 

discretion in establishing the NOx standard that· must he met, this analysis 

has assumed tlu1t the least stringent permissnblc NO stand.ird would be 
x 

cstnblishccl. 
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Section 1. Fuel Econorw Impacts of the Several Schedules for Emission Control 

Estimated fuel economy impacts are presented "in terms of miles per 

gallon for the new car fleet for.ea~h model year (Table la) and of 

percentage differences of fuel economy for each schedule relative to Schedule 

DT (Table lb), rounded to th~ nearest full percent. New car fleet average 

fuel economy was 14 mpg in 1974 and 15.8 mpg in·l975. 

Table le presents the lifetime fuel ·consur.iption of the new car fleet 

by model year for the DT schedule. ~t also presents the differences in life-

t~e fuel consumption in each model year for each schedule with the DT 

schedule as reference. Plus numbers represent consumption greater than 

Schedule DT and minus ~wnbers represent savings in fuel. The analysis has 

assumed that the average car is driven 100,000 miles and that the annual new 

car fleet is 10 million cars. By comparison, the nation's automobile fleet 

today consumes approximately 75 billion gallons of gasoline annually, or 

about 5 million barrels of oil per day. As a perspective on the magnitude 

.of these ·amounts, note that about 2 million barrels per day are expected to 

flow through the Alaskan pipeline when in full operation. 

These tables reflect only the use of gasoline engine powered vehicles. 

The use of diesel engines in place of a small fraction (10 percent to 20 

percent by 1985) of gasoline engines would result in a small but significant 

improvement in fuel economy and a resulting reduction in fuel consumption 

of 4 percent to 7 percent b)• 1985 over the improvements predicted for 

gasoline engines alone. The· corresponding reduction fn lifetime new car 

fleet fuel cons_umption for the 1985 model year cars ranges between 1.~ and 

2.4 billion gallons. · Table D-3 of Appendix D sho\_,s the impact of diesel 

.vehicle on new car fleet average fuel economy. 
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Model 
Year DT 

1976 17.6 
1977 18.4 
1978 20. 7 
1979 21.8 
1980 21. 7 
1981 23.0 
1982 23.3 
1983 24.6 
1984 26.2 
190!? 27.0 

Model 
Year 

1976 
1977 
1978 
1979 
1980 
1961 
1982 
1983 . 1984 
1985 

TABLE la 

Estimated Fuel Economv•of ~ew Car Ffeet in 
Miles Per Gallon by ~!odcl Year, for Each 

Schedule of Er.iission Control 

Emission Control Schedule 
Low Range High Ranee 
A-C B D EI A-C • B 

17.6 
19.0 

19.7 20.7 20.7 21.1 20.9 21.l 
20.8 19.8 21.8 22.2 22.2 21.8 
20.6 20.2 20.6 23.1 22.9 22.4 
22.0 21.6 22.0 24.5 24.5 24.0 
23.3 23.0 23.3 25.9 25.9 25.6 
24.6 24.2 24. 6 27.2 27.2 27.2 
26.2 25.6 26.2 28.8 28.8 28.8 
25.7 26.6 25.7 29.7 26.7 29.7 

TABLE lb 

Percentage Fuel Economy Difference of New Car 
Fleet, by Model Year, Comparing Each Schedule 

to Schedule DT 

Low Ran"ge HiBh Range 
A-C n D E A-C n D 

+3% "': 
-5% +2% -1% 
-5% --9% +2% -2% 
-5% -7% -5% +6% -1% -3% -1% -4% -6% -4% +7% -2% 

~17. - +11% -1% '\. --2% - +11% 
-2% - +10~' 

.-57. -1% -5% +10% -10% -10% 

5 

Reference 
! E 

17.6 
19.0 

21.1 21.1 
21.2 22.2 
22.9 23.l 
24.5 24.5 
25.9 25.9 
27.2 27.2 
28 .. 8 28.8 
26.7 29.7 

E 
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Model 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

.. -·. . 6 

TABLE le 

Lifetime lfow Car Fleet Fuel .. Consumption - Total. for 
Schcuule DT and Differences for Other Schedules Relative to 
Schedule DT, for Low Range and High Range, by Model Year. 

(In billlons of gallons) 

Low Range Projections High Range Projections 
Fuel Consumption Fuel Consumption 

Consun2t:i.on Differences Consu.rnpt:i.on Differences 
DT A-C ~ J1 E DT A-C Ji D 

56.82 0 · o 0 0 56.82 0 0 0 
54.35 0 0 0 -1.72 52.63 0 0 0 
48.31 2.45 0 0 -0.92 47.39 .46 0 0 
47.72 0.46 2.89 0 -2.57 45.05 0 .82 0 
46.08 2.46 3.42 2.46 -2.79 43.29 • .38 1.35 .38 
43.48 1.97 2.82 1.97 -2.66 40. 82 • 0 .85 0 
42.92 0 .56 0 -4.31 38.61 0 .45 0 
40.65 0 .67 0 -3.89 36.76 0 .0 0 
38.17 0 .89 0 -3.45 34.72 0 0 0 
37.04 1.87 .55 1. 87 -3.37 33.67 3.78 0 3.78 

.· 

.· 

.· 

\ 

.• 

E 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Section 2. Health Benefits 

Tables 2a and 2b present the air quality effects of the emission 

control schedules while Tables 2c; 2d, and 2e present selected health 

effect indicators associated with HC, CO, and NOx, respectively, for 

the schedules. This analysis draws upon the recent comprehensive report 

on air quality and health consequences of changing automobile emission 

standards prepared by EPA for the Air Qcality, Noise, and Health Panel 

of the Task Force on Hotor Vehicle Goals Beyond 1980. 

· · A high degree of stringency of stationary source control for auto-

motive related pollutants was assumed in the analysis as was the 

imposition of programs such as inspection and maintenance to ensure 

:nini1r.um deterioration of emission control over the lifetime of the car. . . 

Less optimistic assumptions would have produced less air quality improve-

ment and a hig_her level of health effects. However, since the same set of 

assumptions has been applied to all schedules, the relative ranking of the 

emission control schedules in terms of ai"r quality and 
0

health effects 

would probably not be affected. 

Ther.e are two points that should be kept clearly in mind in consider-

ing the results presented here. First, it should be noted that the health 

effects indicators represent only a partial listing of the effects from 

high air pollution levels and are not intended to represent a statement of 

gross benefits from pollution control. Their primary "significance is in the 

context of relative differences between emission contfol schedules. 
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Second, there is a high degree of uncertainty in making both air 

quality and health impact projections. The data base is limited and i.n 

some cases still subject to scientific debate, and the methodologies are 

subject to additional development. · As a result the estimates below may 

well be too high or too low, and they may vary relative to each other. 

Table 2a presents projections of the percentage reduction in ambient 

concentration of mobile source related air pollutants in 1990 in comparison. 

with base years in the early 1970's for the DT emission control schedule. 

It also presents the percentage point differences for the other schedules 

relative to the DT schedule. Plus numbers indicate improvements in air 

quality while negative numbers indicate relatively poorer air quality. For 

all schedules, there is improvement in the oxidant and carbon monoxide air 
. 

quality relative to the base years. 

Table 2b summarizes the number of air quality control regions .that are 

projected to exceed the national primary ambient air quality standard for 

e~ch pollutant in 1990 for each emission control schedule. 

Table 2c gives the projected numbers of aggravation of heart and lung 

disease in elderly pa~i~nts, incidents of eye irritation, and excess head-

aches in 1980, in 1990, and for the total period from 1980 through 1990 due 

to oxidants which is controlled through reductions in hydrocarbon emissions. 

The effects in 1980 are predominantly due to the cars in use in 1980 which, 

for the most part, ref lcct less stringent hydrocarbon emission standards 

than the standards in the schedules considered in thi~ analysis. The 1990 
• 

numbers are associated with the cars that are produced to meet the specific 

emission control schedule. Thei;c. are other health effects of oxidants than 

those listed. 
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Table 2d 'Presents some beal~h effect:s indicators of ambient carbon 

1J1.onoxidc; specifically~ excess cardiac deaths and excess person hours of 

:llisabUitf. As-Witl• oxidants, ttte h-ealta effects !n 1980- are l!lde to the 

old~ . ..cara still on the road in i:b2t .-.year. The 199Cf. health indicators 

,yeflect the cars tl1at~.1neet the &.tandards in the erntssion control schedules. 

Table 2e gives health effect incicators of oxides of nitrogen emissions 

in 1980, 1990; .and cum1llated for the ~eriod from 1980 through 1990. The 

bealthteff~t indicators ara lower resp.iratory disease (chest colds, 

bronchitis., croup, pneumonia} in chil.d.ren: and days of restricted activity 

due to ..lower reapir"ft.t..ory diseas~in 'ehildxen. Even though the DT.i'3as of 

cxides of "lt:i.trogea: from .other' sources '2re ~:projected -¢0 increase even more 

Dpi~ly SO- that the heal.th ef.f.ect: '.hdicat:OTS are projected to increase fTOil 

1980 ~o 1990 1~r a11 emission contrn1 scbedules consitler2d in this analysis. 

' 

.· 
- ---··-- : -· 

> J 

1 

' 
' i 

i 
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TABLE 2ri. Percentage Reduction in Pollutant Concentrations in 
1990 from Base Year for Schedule E and Percentage Point 

Differences for Other Schedules Relative 
to Schedule DT 

. 10 

Pollutant Percentage Reduction Differences Relative ~o Schedule DT 
Schedule DT Schedules 

A-c· B D ! 

lIC 
(Oxidant) 41 0 1% 0 -5% 

co 81 0 2% 0 -5% 

NOx -17% l!}X 9% 11% -12% 

TABLE 2b. Number of Air Quality Control Regions txceeding Ambient 
Air Quality Standard in 1990 for Each Emission Control 

Schedule 

Pollutant Emiss:l.on Control Schedule 

DT A-C B D I 

·He (Ox:i.dant) 31 31 30· 31 32 

co 0 0 0 0 3 

8 8 8 8 9 

.. 

\ 

• . 
.. . • 
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Table 2c. Selected Health Effctct Indicators for Hydrocarbon 
Emission (Oxidant Effects) in 1980, in 1990, and 
Cumulative from 198-0 through 1990 for each Emission 
Control Schedule 

Projected Hea.1 th Consequences 

Aggravation of · . 
Heart and Lung 

Emission Disease in . 
Control Elderly Patients Eye Irritation Headach e 

Period Schedule (in thousands) (in thousands) (in thousan . 

• 

· Base 
Year 43 .2,160 3,200 

1980 DT 35 1,750 2,650 
AC 34 1, 7 2·5 2,630 

B 33 1,700 2,600 
D 36 1,775 2,680 
E 36 1,800 2,700 

1990 DT 9 525 1,000 
AC 9 510 1,000 

B 9 500 1,000 
D 9 510 1,000 
E 13 690 1,200 

Cumulative DT 177 9,700 15,000 
1980-1990 AC 176 9,700 15,100 

B 175 9,400 14,800 
D 177 9,700 1.s, ooo 
E 210 10,900 17,100 

"\. 



Time 
Period 

Base Year 

1980 

1990 

Cumulative 
Impact 
Between 
1980 and 
1990 

Selected Health Effc!ct Indicators for Carbon 
Monoxide Emissions in 1980, 1990, and Cumulative 
from 1980 through 1990 for each Emission Control 
Schedule 

.. 
Projected Health Consequences 

12 

Emission 
Control 

Schedule 
Excess Cardiac Deaths 

(Uni ts) 
Excess Person Hour ~ 

of Disability 

20.0 330,000 

DT 1.4 32,000 • · A-C 1.4 31,000 
B 1.4 20,000 
D 1.4 32,000 
E 2.0 33,000 

DT, A-C 
· B, D, E 0 . 0 

DT s 83,000 
A-C s 80,000 
B s 67,000 
D s 83,000 
E ·s 110,000 

\ 



;L3 

TABLE 2e. Selected Health Effect "Indicators for Oxide 
of Nitrogen Emissiops in 1980,. in 1990, and 
Cumulative from 1980 through 1990 for Each 
Emission Control Schedule 

Time· 
Period 

Base Yc·ar 

1980 

1990 

Schedule 

DT 
A-C 
B 
D 
E 

DT 
A-C 
B 
D 
E 

Total Impact DT 
Between 1980 A-C 
and 1990 B 

D 
E 

Projected Health Conseouences 

Excess Attacks of 
Lower Respiratory 

Disease in Children 
(in thousands) 

. 

... 

.. . 

700 

740 
740 
740 
740 

. 760 

880 
730 
770 
750 

1,450 

8,100 · 
7,350 
7,550 
7,450 

11,100 

,. 

Excess Days of 
Restricted Activity 

from Lower Respiratory 
Disease in Children 

(in thousands) 

\ 

1,900 

2,000 
2,000 
2,000 
2,000 
2,100 

2,300 
2 ,·ooo 
2,100 
2,000 
3,900 

21,000 
19,800 
20,400 
20,100 
30,000 
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Section 3. Consumer Cost !~pacts 

' The estimate for impact in terms of consumer costs is prescnte~ in 

terms of differences (in 1975 doilars) between each emission control 

schedule and schedule DT, for the low range and high range estimates. The 

cost differences are presented as undiscountcd lifetime cost per vehicle, 

which consists for the sum of additional new car cost (sticker price), 

lifetime maintenance cost, and lifetime fuel costs at 60 cents per gallon 

for gasoline , assuming the average car is driven 100,000 miles during its 

life. Table 3a presents these estimates for the low range; 

Table 3b presents these estimates for the high ra~ge. • Negative numbers 

• represent cost savings • Appendix E is a discussion of the assumptions and 

. methodology used iri obtaining these results. For perspective, these costs 

should be compared to the lifetime cost of an average i976 passenger car of 

approximately $16,700. 

Table 3c presents the undiscounted lifetime costs for the entire new 

car fleet in each model year, parallel to Tables 3a and 3b, assuming 10 

million cars in each model year. Note that the nmnbers in Table 3c are 

exactly 10,000,000 times greater than the numbers in Tables 3a and 3b. It 

is useful to note that the aggregate lifetime cost of the 1976 model year 

fleet, at 10 million cars, would be about 167 billion dollars. Undiscounted 

costs tend to over value costs incurred in later years relative to first 
. . 

costs. Discounti~g at a 10 percent rate and using the typical schedule of 
. "\ 

miles driven as a function of age of car would change the numbers in all 

three tables to some extent but probably would not change the relative rank-

ings between emission control schedules. 
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a Lifetime Cost Per Vehicle !/ 
ission Control Schedule Relative to Schedule DT ---

Emission Centro? Schedule 
TABLE 3a TAnLE 3b 

Model ·(Low Range2 · (High Range) 
Year !::f. B D E - kQ_ :B D E 

1976 Bas . $ 0 $ 0 $ 0 $ 0 
1977 Same as 1976 - 0 0 0 - 20 
1978 $197 $ 0 $ 0 $- 55 83 0 0 - 20 
1979 78 223 0 -154 55 124 0 - 20 
1980 147 540 147 -217 63 266 63 - 55 
1981 118 504 118 -210 40 236 40 - 55 
1982 0 369 0 -209 0 217 0 -100 
1983 335 375 335 -283 70 190 70 -100 
1984 335 388 335 -257 ·10 l90 70 ·-100 
1985 462 368 447 -252 357 . . . . 190 277 -100 -

TABJ ... E 3c 

Comparison of Incremental Lifetime Cost of New Car Fleet1/ 
for Each Emission Control Schedule Relative to Schedule DT 

(dollars in billions) 

Emission Control Schedule 

Model {Low Ranse} {Bigh Range} 
Year .!:Q B D !. !::Q. B D A ·- -
1976 Base $ 0 $ 0 $ 0 $ 0 $ 0 $ 
1977 Same as 1976---- 0 -1.03 0 0 0 - .20 
1978 $1.97 $ 0 0 - .55 .83 0 0 - .20 
1979 .78 2.23 0 -1.54 .55 1.24 0 - .20 
1980 1.47 5.04 1.47 -2.17 .63 2.66 .63 - .55 
1981 1.18 5.04 1.18 -2.10 .40 . 2.36 .40 - .55 
1982 0 3.69 0 -2.09 0 2.17 0 -1.00 
1983 3.35 3.75 3.35 -2.83 .70 1.90 .70 -1.00 
1984 3.35 3.88 3.35 -2.57 .70 1. 90 .70 -1.00 
1985 4.62 3.68 4.47 -2.52 3.5.1 l;·~O 2.77 -1.00 

1/ All costs expressed ·in 1975 dollars, undiscountcd. 

\ 



Appendix A A-1 

~mission Control Schedules 

The table below presents the emission standard~ assumed to be applicable 
• 

to new cars in each model year for the analysis provided in this report . 

Model 
~~ar 

1976 
. 1977 

1978 
1979 
1980 
l.981 
1982 
1983 
1984 
1985 

Schedule 

DT 

. A-C 

n 

D 

, 

'Brief Description of Schedule l/ 

Amendment offered by Rep. John D. Dingell, 
and earlier suggested by EPA Administrator Train 

A combination of two similar schedules considered 
by House Interstate and Foreign COimnerce Committee 

Schedule contained in current Senate Public \\'orks 
Connnittee Bill, S.3219 

Schedule adopted by House Interstate and Foreign 
Commerce Comraittee (Brodhead Amend1:ient) H.R. 10498 

Extension of present Federal stapdards indefinitely 
jor analytical purposes . 

Emission Control Schedcle HC/CO/NO,. gm/mi . 
D(T) A-C B D E 

1.5/15/3.1 1.5/15/3.1 1.5/15/3.1 1. 5/15/3 . 1 1.5/15/3 . 
l. 5/15/2 1. 5/15/2 1.5/15/2 1. 5/15/2 1. 5/15/3. 
1. 5/15/2 . 9/9/2 1. 5/15/2 1. 5/15/2 1. 5/15/3. 
1 . 5/15/2 . 9/9/2 . 4/3 . 4/2 1. 5/15/2 1.5/15/3. 

. 9/9 /2 .4/3.4/2 . 4/3.4/1 . 4/3.4/2 1.5/15/3. 

. 9/9 /2 . 4/3 . 4/2 . 4/3 . 4/1 . 4/3 . 4/2 1. 5/15/3 . 

. 4/3 . 4/2 • 4/3.lf/2 . 4/3.4/1 • 4/3 . 4/2 1.5/15/3 . 

. 4/3 . 4/2 . 4/3.4/1.5 . 4/3.4/1 . 4/3 . 4/1.5 1.5/15/3. 

. 4/3.4/2 .4/3.4/1.5 . 4/3 . 4/1 , ltf 3 . 4/1. 5 1. 5/15/3. 

. 4/3.l./2 • 4/3.4/ . 4 .4/3 .4/l . 4/3 . 4/4 1. 5/15/3 . 

. . ....... ·---· -~-·· .. . . . .. "·-·--- ---- ·-·· ·----- "'·-··---·- -· ··-·· -

... --.. ·-- ---·------·· -· .... . .. 

l/ As applicable, for purposes this analysis, it has been .assumed that in all 
cases the least stringent NOx. standard would be grant~d by waiver . 
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Appendix n 

Assumptions for Average Weight of Cars, by Model Year 

In this report estimates for fuel economy impacts of different · 

emission standards have been normalized to reflect consistent trcatr.lent 

of the vehicle weight in each emission control schedule. It has been 

assumed that vehicle weight would successfully be reduced by the auto 

companies as a part of their oneoing weight reduction programs, and that 

the model mix of cars sold would remain steady at 40 percent large-size 

(6 pa.ssenger), 30 percent mid-size (5 passenger), and 30 percent small-size 

(4 passenger). 
• • 

The aver~ge new car test weight in each model year which results 

from these assumptions is: 

Model Year 76 77 

Average test 3820 3700 
weight 

78 

3600 

79 80 81 82 83 84 

3500 3410 3310 3220 3130 3040 

N.B. - Test weight is curb weight plus 300 pounds. 

\ 

.. 

f, 

2' 
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Appendix C 

• Basis for Estimate of New Car Fuel Economy for Emission Control Schedule E 

Emission control Schedule E, which assumes an indefinite cxtention 

of the present Federal standards of 1.5 g/mi UC, 15 g/mi CO, and e.l g/ni 'NO~;i 

provides the most reliable basis for projecting fuel economy improvements 

because of the large amount of available test data. Even with Schedule E, 

there is still a range of estimates for fuel econony in the future because 

of the uncertainty about the actual ~hoices manufacturers will make as to 

the technology to be used in their production cars. 

The technical staff developed upper range and lo;1er range fuel economy 

projections for Schedule E. The average, or mid-range, projection was then 

used as a reference case to estimate the effects of the other emission con-

trol schedules. Table C gives the three fuel economy projections. Each 

projection includes the assumptions about weight changes and ~odel mix descri' 

·above. The lower range estimate assumes that engine.s will be ir.proved by 198 

to the ·point where all are as good as t11e best engines produced in t:lodel year 

1975 and that upgra~ed transmissions featuring a lock-up clutch on the torque 

converter will be introduced in the early 1980s and used throughout the new 

car fleet by 1985. It also assumes some reduction in engine size to increase 

average efficiency with a corresponding increase in the time required to 

accelerate from 0 to 60 mph; (that ist 15 seconds as a representative figure 

for the whole new car fleet) and the phased-in use oi:: oxidation catalysts 

with 70 percent conversion efficiency at 50,000 miles. 

The upper range estimate nssumes that the engines are illlprovcd to t11e 

"best 1975" level by 1978t that t11erc is an increase in the average cfficicll'· 

of engines, a grcat:er increase in the 0 to 60 mph accclcr~tion time by 1985 

t11an th~t used in tha low range projections, and the use of "electronic c.uginl' 
contl:"ols. 
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Projection 

Lower Range 

Upper Range 

Mid-range 

Table C 

Projections of New Car Fleet Fuel Economy by Model 
Year for Schedule E with Dif fcrcnt Technology 

Assumptions . (Miles per gallon) 

Model Year 

76 77 78 79 80 81 82 

17.6 18.5 19.4 20.3 21.0 22.1 ~3.1 

17.6, 19.4 22.8 24.1 25.2 26.9 29.7 
• • 

17.6 19.0 21.1 22.2 23.1 24.5 25.9 
{used in ·analysis) 

\ 
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83 84 E 

24.4 25.7 27 

30 32 32. 

27.2 28.8 29 
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Appendix D 

Assumptions on Utilization cf Technology to Mc.>et lfore Strincent Emission 
.Standards for J.ow-Ran~e and l!il!.h-Ran~e Projections 

It was noted in the body of the report that different assumptions 

had been made for the low rnnge and the high range fuel economy pro:--

jections fe>r each of the increasingly 1'!1o:re strincent emission schedules, 

in eacl1 model year, and that these assumptions differed in terns of the 

degree to which advanced technology that currently may require further 

development would be utilized and the impacts of that technology on 

fuel economy. 

Substantial additional successful development will be needed before 

all the technology discussed for the high range will ~e suitable and 

available for production. Therefore, the degree of uncertainty associated 

with the fuel economy projections for the high range is large. There is 

also a degree of uncertainty associated with the low range since it 

assumes the· use of reasonably well developed and demonstrated technology 

.and makes no allowance for improve~ents in fuel economy due to emission 

· control technology which is now only in the early stages of development. 

This appendix discusses the assumptions about tl1e emission control 

technology and displays in Figures D-1 and D-2 the differences in appli-

cation of these technologies for each of the two ranges. Finally, there 

is a discussion of the impact of diesel powered vehicles. 

~nology for the Low Ranee Projections 

The low range fuel economy projections for tho -farious emission 
' 

control schedules use the concept of Emission Control Impact (ECI), 

wltich is defined here as the percentage difference between the fuel 



. . 
• ·~ 

·,,. 
•. 

cc~nomy at one emission standard and the fuel economy at 1.5 nc, 15 CO, 

• 

D-2 

3.1 NOx (emission control schedule :E).* Negative values for ECI indicate 

a relative loss jn fuel economy. Table D-1 displays the EC! values .for 

each emission standard under consideration as a function of model year 

for cars in the 4000 lb. ine~tia weight class. (An x in Table D-1 for 

an emission standard and a model year indicates that no such ECI value 

was needed for any of the emission control schedules in this analysis.) 

The procedure used to develop the entries for Table D-1 is discussed 

below. 

The next step in the generation of the low range.projections is to 

generalize the ECI values in Table D-1 for the 4000 inertia weight car 

to the total new car fleet. This generalization is done hy multiplying the 

ECI value for any model year by the ratio of average test weight for 

that model year (from Appendix B) to 4000 lb. This process reflects the 

effect of weight upon ECI. The table of ECI values that results is then 

.match~d against the emission control schedules (Appendix A) to pro~uce 

Table D-2, \·7hich presents the Emission Control Iopact value for t11e 

entire new car fleet in any ~odel year for each emission control schedule 

other than schedule E, which is the reference schedule. Table D-2 is 

used with the mid-range fuel economy projection for enrl.ssion control 

schedule E from Appendix C to calculate for each model year the low 

'range fuel economy projections presented in Section 1, Table la. 
'\ 

The starting point for the Emission Control Impact estimates of 

Table D-1 was ~he estimates of the cf f ect of emission standards upon 

f~el economy rc.port~d by Qil for their 3500-4500. pound care. These 

1ncfcrence GM comments on JPL Report "Should We lJave A New Engine?" 
clntcd Novcrr.hcr 1975. 

t'f 
Note that in the body of the report nll co1r.parir.ons arc 1unuc. with 
respect to sclwdulc DT. Thin apµc1Hlix clc~;cribcs the mrnlvtical 
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values were considered to be representative of present practice. 

Next, these· Emission Control Impact~ are adJusted to account for 
• 

the impact of the recent chanee in specifications of the durability 

test fuel. The fuel specification change results in improved oxidation 

catalyst durability, represe.nting r.in irnproven:ent from 55 percent to 

about 70 percent mddation catalyst efficiency .at 50>000 miles. A two 

percent improvement in average fuel econon;y is assm;;ed to result from 

the retuning of all engines in the new car fleet at the current emission 

levels, and a four percent improvement for the lower emission standards. 

It is assumed that a two-year phase-in period is sufficient for such engine 

retuning. Additional effects upon fuel economy of further developments in 

emission control technology beyond those indicated in Figure D-1 are not 

included in these low range projections. Also, the initial drop in fuel 

economy and improvement in later years that commonly occurs when emission 

standard levels are changed has not been included. 

The emission control technology assumed representative in this low-

range case for each emission standard is shown in Fi~ure D-1. For the 

.4/3.4/2 case, an op~ion exists to add the switched-out start catalyst 

to the emission control system. If this is done, it would improve the 

estimated ECI by two percentage points and increase the incremental 

automobile retail price by $50. No additional maintenance within 50,000 

miles is assumed. 

\ 
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Low Ran11e 
.• Emission Control Ir.ipacts for 4000 Pound Car 

Estimqted percentage pQint differences in fuel economy at various 
emission standards by reference to fuel economy at 1.5/15/3 . 1 
standard in each model year . 

VY! T 
Standara~~J 76_J~77 
1. 

1. 

5/15/3.1 

5/15/2. 0 

9/9/2 . 0 

4/3.4/2.0 

4/3. /t,/ l. 5 

4/3. 4/l. 0 

4/3 .4/0.4 

0 I 0 

x* -3 

x x 

x x 
I 
I 

v x ,.. 

x x 

1.~- x 

*,x- standard not applicable 

78 

-2 

-7 

x 

x 

x 

x 

79 80 fa, fl2 83 
' 

. 
I I I 

I l I 
. I 

I I I -12 ' . I 

i l . _J -12 x l 

I I 
: -1: lx x x 

·--~-- • . 
. 

\ 

.. 
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TABL~ D2 

Low ~ange 
Emiss·ion Control Impacts for New Car Fleet 

Estimated p<?rccntage point dif fercnces in fuel economy for each emission 
control schedule refereoced to the fuel economy for schedule E for ~he 
new car fleet in each model year • 

. . 

. Elnis~i~~ ~~:tr~l:: : ] 
l. Modc:l I ( 
-~:._, _Ye_a_r __ QilL A • B , D · 

76 

77 

78 

79 

80 

81 

02 

83 

84 

85 

o o o I o 

-2.9 ~- -2.9 .- 2.9 I- 2.9 
-1.9 6.5 ._ 1.9· ! .. 1.9 

I I . 
-1.8 j 6.3 \...

1

10.s , .. 1.B 
I I . 

-6.2 r10. 6 112.4 l-10.6 I 
-5. 9 i 10. l ,.. l l. 8 1-l 0. 1 f 

-9.6. 9.6 i-11.2 1- 9.6 ; 
f ' 

-9. 4 9.4 1·-11.2 1- 9,4_ 

-9.2 9.2 ,-10 .8 !- 9.2 

• 9, 0 • 13, 5 1• l 0. 5 !-13, 5 I 
I I i. ~--l 

. ' 

\ 



. FIGURE 0-1 

EMISSION CONTROL TECHNOLOGIES ASSUMED FOR LOW RANGE ESTIMATES 

1.5/15/3.1 1.5/15/2.0 

Oxidation Catalyst } 
High Energy Ignition 
Propo~tional EGR 

/ 

Emission Standards 

0.9/9/2.0 0.41/3.4/2.0 

Air Injection 

, 

·. 

0.41/3.4/l.5 

Start Catalyst 
Three-Way Cataljst 
Improved Fuel 

Metering 

0.41/3.4/l .O 

High Energy Ignition 
Proportional EGR 

0.41/3.4/0~4 

.. 

t:J • 
I 

C\ 

• 

... .. 



.FI~.URE 0-2 · 

EMISSION CONTROL TECHNOLOGIES ASSUMED FOR HIGH RANGE ESTIMATES 

Emission Standards 

1. 5/15/3.11 1.5/15/2.0 0.9/9/2.0 0.41/3.4/2.0 0.41/3.4/1. 5 0.41/3.4/1.0 o: 41 /3.4./0 .4 

Monolith Catalyst } 
Air Injection 
High Energy Ignition . 
Proportional EGR 
Electronic Engine Control 

Electronic EGR Electronic EGR 
Electronic Air Electronic Air 

Port Liners } ... 
Start Catalyst 

Improved Fuel* 
Metering 

/ Three Way 
C~talyst 

I (in order of HC/CO/NOx)) 

* Electronic Modulated Carburetor 
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Technology for the High Range Projeetions 

. The underlying assumption for the high range projection of fuel 

economy for the different e~issiort control schedules is that by 1978 

all engine types would be ir.iproved in efficiency to the level of the 

best engine types produced in 1975 and that these engines will be designed anc 

engineered to give their best fuel economy at emission standards of 

1.5/15/3.l and above while using 91 RON unleaded gasoline and the basic 

emission control system. 

The basic emission control system utilized to neet emission 

standards in the range between 1.5 RC, 15 CO, 3.1 NOx and 0.41 BC, 3.4 CO, 

and 1.0 NO consists of monolith oxidation catalyst, air injection, high x 

energy ignition and proportj,onal ~xhaust gas circulation (EGR). This 

basic emission control system offers a degree of emission control that 

is significantly greater than the minimum required to meet the standards 

at l.~ ~~, 15.0 CO, and 3.1 NOX, and thereby percits the adjustment of 

engine parameters for improved fuel economy at the less stringent emission 

levels within the stated range of standards. 

At 1.5 HC, 15 CO, 3.1 NOx optimal fuel economy may be achieved through 

the use of the basic technology identified if a good EGR system that is 

truly proportional to engine load is used, such as back pressure modulated 

EGR which controls the EGR rate in proportion to the exhaust system 

pressure. ~n 1975 and 1976 few vehicles utilized thls system (manifold 

vacuum modulated units were used) and optimum fuel economy was not 

achieved. The use of the better EGR systems in 1977 and subsequent years 

is expected to provide for continued fuel cconoc)• impro\Tcments of up to 

10 percent rclntivc to 1976. Additional improvements are possible at 

. . . '' . ·. . . 
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this emission control level, and at more stringent levels, :with use of 

ele~tronic engine controls. 

To maintain optimal fuel economy calibration in the lower part of 

the range of standards, additional emission control hardware must be added 

to the basic system. GM and other imrestigators have shown that good 

fuel economy and stringent NOx control down to LO gm/mile NOx can be 

maintained through a delicate balance of EGR rate, air/fuel ratio (A/F) 

and spark ignition timing, in some specific engines, although HC emissions 

increase as NOx decreases . The key ~o maintaining good fuel econony and 

NOx control involves the use of HC control measures that are complementary 

to the basic catalyst technology. The emission control components useful 
• 

at various emission· standards levels are discussed below. Figure D-2, which 

displays the emission control technologies used at the different emission 

s tandards, may be helpful in understand~ng the schedul.es and relationships. 

At l.5·UC, 15 CO, 2.0 NOx the basic emission control is used, except 

EGR modulation is accomplished electronically to obtain the optimum fuel 

.economy level. In some cases modulation of the air injection rate 

electronically may also be required~ The development of these techniques 

is required before they can be used, but it is assumed that development 

and application is complete~ within the next few years. 

At 0.9 nc, 9.0 C0,·2.0 NO the basic emission control system is also x 
. . 

usecl. The recalibrated A/F, EGR rate, and timing needed for NO control 
x 

and optimum fuel economy result in HC emissions that are greater than can 

"· be handled by the primary oxidation catalyst, so exhaust port liners an~ . 

a start catalyst need to be added to the basic technology at this 
. 

emission control level to treat the excess llC and 1naintain optimum fuel 

economy. The port liners conserve heat in the exhnust gns and thus permit 

continued combustion of UC (and CO) in the. exhaust system , Tlic start 
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catalyst is a small oxidation catalyst located very close to the exhaust 

mainfold. The size and location of this catalyst permits rapid warm-

" up during cold-start of the engine (much faster than the larger main 

catalyst located much further fro:a the engine) which results in more 

complete oxidation of HC during cold start. (The cold start contributes 

a significant fraction of th
0

e RC emissions .) 

At 0.41 RC, 3.4 CO, 2.0 NOx, more stringent lIC control is required. 
. . 
Either improved catalysts with higher conversion efficiencies, or 

improved fuel metering such as electronically modulated carburetors 

would provide ·the more s tringent HC co~trol. These carburetors ~ould 

reduce IIC by cutting off fuel during decelerations and raore precise fuel 

metering during accelerations. Since the conventional carburetor goes extremel · 

rich under both these conditions. Such carburetors require development. 

At O.lil HC, 3.4 CO, 1.5 NOx and 0.41 P.C, 3.4 co·, and 1.0 NOx the 

same systems as used for 0. 41 BC, 3. 4 CO, and 2. 0 lWx is employed except 

that reoptimization of EGR rate, A/F ratio, and ignition timing to keep 

good fual economy results in even more excess RC. To simultaneously 

acl1ieve good fuel e::conomy and emissions control requires the use of 

improved catalysts (conversion efficiency of 75 percent at 50,000 miles) 

and improved fuel metering. A catalyst change at 25,000 miles ~~y be -
required to achieve good fuel economy for some engines that have 

difficult emission control problems. 

At the 0.41 l~C, 3.4 CO, 0.4.NOx level a three-"!.·ay catalyst system 
'\ 

or a du3l catnlyst would be required. While good fuel economy has been 

demonstrated for both systems in some prototype test cars, 50,000 mile 

durability of the catalyst remains to be demonstrated. Fuel ccono~ 

---................. ---- .. - ···-.. -· 
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1985 about 1.5 to 2 MPG higher. Table D-3 gives the projected new car 

fleet average fuel economy for each emission control schedule based on 

these assumptions about diesel engin~ market penetration. 

The lif etimc new car fleet fµel consumption figures corresponding 

to Table le would be lower, i.e., about 2% lower in 1980 and 4% to 7% 

lower in 1985. Fuel savings in the 1985 new car fleet due to tlie use 
!' 

·of diesel engine would range from 1. 5 to 2. 4 billion gallons. This 

analysis assumes that diesel vehicle fuel economy will be 257. greater 

than the improved gasoline engine yehicle fuel economy in 1985 based 

on the fact that most diesel engine vehicles are presently about 25% 

better than the best 1976 gas engines. There are other potential 
• • • problems (such as odor, particulate levels, and noise) which diesel 

engines may need to overcome before full market penetration can be 

'D-12 

achieved. In addition. it must be noted that NOx st~ndards of 1.0 g/mi 

and below may affect the fuel economy of the heavier cars with diesel 

engines and may well preclude the development and application of the 

diesel engine for the heavier cars. ·. 

. ' 

\ 

• 
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TAnLE D-3. New Car Fleet Fuel ·Economy Projections with Diesel EnBinc 
Cars lncludcd,for Emission Control Schecules and Hodel Years 1976 

through 1985 (in miles per gallon) 

Low Range Projection High Range Projection 
(10% diesel in 1985) (20% diesel in 1985) 

Model 
Year D(T) A B D E D(T) A B D E 

76 17.6 17.6 ~ ~ 17.6 

77 18.4 19.0 19.1 

78 20.8 19.8 20.8 20.8 21.2 21.2 21.0 21.2 21.2 21.2 

79 22.0 21.0 20.6 22.0 22.4 22.6 22.6 22.1 22.6 22.6 

so · 22.0 20.9 20.5 20.9 23.3 23.5 23.3 22.8 23.3 23.5 

81 23.4 22.4 22.1 22.4 24.8 25.1 25.1 24.6 25.1 25.1 

82 23.9 23.9 23.6 23.9 26.3 26.7 26 .• 7 26.5 26.7 26.7 

83 25.4 25.4 25 25.4 27.7 28.3 28.3 

84 27.1 2?.1 . 26.6 27-.1 29.5 30.2 30.2 . 
85 28.0 26.8 27.6 26.8 30.4 31.2 28.8 31.2 28.8 31.2 

\ 

. . 
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.Appendix E 

Assumptions on the Incremental Consumer-Cost Impacts of Alternative 
Er.iiSsions l1eduction Schedules 

Section 3 of this report sutlmarized the impact of total lif ctime 

·E-1 

consumer costs per car and for the total new car fleet for the alternative 

emissions reduction schedules relative to Schedule DT. As with any 

estimate of future costs, the estimates are subject to uncertainty, 

especially concerning periods further in the future. 

Table E-1 summarizes the technology assumptions (from Section 3) 

and estimated equipr.ient and maintenance costs at the different emission 

levels for the low and high ranges. The maJor source for the cost estimates 

was the 1975 Emissions Control Status Report, submitted on April 5, 1976.l/ 

Equipment costs were estimated under the assumption that all 

technologies (and therefore costs) for the 1.5/15/3.1 base case are 

included in all schedules and thus are not incremental. For the high 

range case, this means that some advanced technologies (such as electronic 

spark control) are included in the base case and appe?r in each of the 

alternative schedules, including the DT schedule. 

\ 

!./ Automobile Em:f.ssion Control - The Current Stntus and Dcve?lopmcnt 
Trcmdf; A~ of N.wch 1976, A l~cport to the Administrator, EPA, 
April 1976. 



TABLE E-1 ... 
TECHNOLOGIES AND COSTS ASSUMED FOR ANALYSIS 

Low Range High Range 

E:nission 
L~·..rels 

(HC/C0/4;0x) 

i.5/15/3.1 

0.9/9/2.0 

Technologies Assumed 

OX:i.dation Catalyst 
High Energy Ignition 
Proportional :&J.R 

Same as Base 

Base Plus 
Air Injection 

0.41/3 .4/2.0 Same as Above 

0.41/3 • 4/l. 5 Above Plus 
Start Catalyst 
Tl:)ree Way Catalyst 
(Replaces Ox. Cat . ) 

Incremental 1 1 
Cost Estimates=:' 

Sticker 
Price MaintenanceY 

$ 
Base 

$0 

. 
$25 

$25 

$(50) 
(30) 

(15) 

$0 

$25 

$25 

$- '!!/ 
(150).21 

Improved Fuel 
Metering 

$(95) 
Increment $120 

<jg)y 
$ ( ~20~-
$ 245 

o.u/'J .4/1.0 Same as Above $120 $ 245 

0.41/3 .4/0.4 Same as Above $120 $ 260 

Incremental y ' 
Cost Estimates 1 

Stic.iter 
Technologies Assumed·· Price 

$ 
Monolith Catalyst Base 
High Energy Ignition 
Proportional EGR 
Electronic Spark 

Control 

Base Plus 
Electronic EGR} 
Electronic Air 

Base Plus 
Port Liners 
Start Catalyst 

Above Plus 
Improved Fuel 
Metering or 
Improved Catalysts 

Above Plus 
Electronic :ED-R1 
Electronic Air) 

Above Plus 
Three Way Catalyst 
(Replaces Ox. Cat . ) 

Sam~ es Ab"'-·. 

$20 

$(5) 
i2Ql 

$$55 

$ 
ill) 

• :i>110 

$(20) 

$ 90 

$(30) 
$ 120 

.. I 
M:li.ntenanc \ 

$ 

$0 

$0 
0 

$0 

$ 
il2l 
$25 

$(50) 

$ 75 

$(50)2/ 
$125 

\ 
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-TABLE E-1 

No·rES: 

All costs a.re incremental to the base case and are expressed in 
undiscounted 1975 dollars . 
Lifetime ma.:i.ntenance costs (100,000 m}les) 
One 3-way catalyst change 
3 Oxygen sensor changes. 
3-way ·catalyst change on one-half . of the cars . 

Indicates unit cost estimates 

\ 
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fRQM; THE OFFICE OF CONGRESSl1AN JOHN D. DIUGELL 

ON THE DU!GELL/TRAIM Al.'\fENDMENT 

APRIL 14, 1976 

SUMMARY OF THE DOT/EPA/FEA EUISSIOH CONTROL AHALYSIS 

The interagency auto emission control analysis updates our understanding of 

the energy costs and air quality benefits of implementing more stringent federal emission 

sta~ds. The report focuses on alternative eoission reduction schedules for the period 

1977-1985. Three schedules in the report are of special relevance to upcoming floor debate 

in the House on the Clean Air Act Amendments, H. R. 10498 . Those schedules are: 1) stan-

dards offered by Congressman William Brodhead and adopted by the Interstate and Forete,~ Cou-

merce Committee in the bill as reported, 2} a set of less stringent standards proposed by 

EPA Administrator Russell Train, and which will be offered by Congressman John Dingell, and 

3) standards proposed by Congressman Henry Waxman which are more stringent than thosecof 

Hr. Brodhead. 

BRODHEAD 
(u acloptecl UOx (as 
in H..ll. 10498) Haiver 

1977 1.5/15/2 
1978 1.5/15/2 
1979 1.5/15/2 
1980 .4/3.4/2 
1981 .4/3.4/.4 2.0 
1982 .4/3.4/.4 2.0 
1983 .4/3.4/.4 1.5 
1984 .4/3.4/.4 1.5 
1985 .4/3.4/.4 No Haiver 

TRAIN 
proposed by 
Dineell) 

1.5/15/2 
1.5/15/2 
1.5/15/2 

.9/9/2 

.9/9/2 

.4/3.4/2 

.4/3.4/2 

.4/3.4/2 

.4/3.4/2* 

HAXMAH 
(as propoaed in 3/la 
press conference) 

1.5/15/2 
.9/9/2 
.9/9/2 
.4/3.4/.4 
.4/3.4/.4 
.4/3.4/.4 
.4/3.4/ .4 
.4/3.4/.4 
.4/3.4/.4 

ifOx 
Waiver 

1.5 
1.5 
1.0 
1.0 
1.0 

No Waiver 

*(1985. NOx on Dingell/Train will be set administratively. The 2.0 NOx is assumed for pur­
poses of analysis.) 

The interagency study assumes that the average car is driven 100,000 miles and 

that new car sales will average 10 million units per year through 1985. Fuel economy per 

car is projected to improve with successive model years. 

A final assumption is that "in each case in which a schedule provides for ad.mini-

strative discretion in establishing the NOx standard that must be met, this analysis has 

assumed that the least stringent permissable imx standard would be established." This la.st 

assumption is potentially troubleso~e. in that it minimizes the potential fuel and ec.onaaic 

pe~ty associated with discretionary standards. 

For example, the Brodhead standard provides for a 1981-1984 NOx emission of .4 gm/ 

mi, with administrative authority to raise the standard to as hich as 2.0 gm/mi, if the more 

tringent standard is determined to be impractical or unachievable. 

QUESTION: Should an analysis of the Brodhead standards assume a NOx standard 

of .4 em/mi, 2.0 gm/mi, or something in between? The interagency study uses 2.0 gm/mi. 

This results in a lower fuel and economic cost calculation than if .4 had be;...ae~~~· 

• fO •c 
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Wor~ng with staff from the interagency study to evaluate the case in which auto 

manufacturers are re9uired to achieve a 1.0 gm/mi NOx emission under Brodhead from 1981-

1984, and under Waxman from 1980-1984, our review of the interagency analysis leads to the 

following conclusions: 

FUEL ECONOMY IMPACTS 

The 1977-1985 Brodhead standards (as incorporated in H. R. 10498) would create 

additional engine demands and cause consumption of as much as 9.27 billion gallons of 

gasoline more than under Dingell/Train standards. Over a nine year period,this amounts to 

67,000 barrels of oil per day. The Waxman standards would result in 14.89 billion gallons 

greater gasoline consumption than under Dingell/Train. 

CONS~~ COST IMPACTS 

In addition to increased operating fuel costs, more stringent standards require 

uore expensive emission control equipment and maintenance. These costs are ultimately paid 

by the car purchaser/owner. The interagency study concludes that new car costs, lifetime 

maintenance costs, and. lifetime fuel costs at 60 cents per gallon for gasoline, would total 

as much as 22.3 billion more under the Brodhead standards than under Dingell/Train. Waxman 

standards could cost consumers $29.67 billion more than Dingell/Train. Accounting for 

inflation would increase these added costs to roughly $30 billion for Brodhead and $41 bil­

lion for Waxman. 

AIR QUALITY BENEFITS 

Estimates of air quality and health consequences of changing automobile emission 

standards in the interagency study were derived from a recent comprehensive report prepared 

by EPA for the Air Quality, Noise, and Health Panel of the Task Force on Motor Vehicle 

Goals Beyond 1980. Relative to mobile source related air pollutants in the 1970's, the 

Dingell/Train auto emission standards are projected to reduce hydrocarbons (HC) in 1990 by 

41 percent and carbon monoxide (CO) by 81 percent. Nitrogen oxides (NOx) are expected to 

increase by 17 percent. Ambient levels of hydrocarbons and carbon monoxide are predicted 

to be no lower under either the Brodhead or Waxman standards than under Dingell/Train. The 

Brodhead standards would dampen the increase in nitrogen oxides to 6 percent, while the 

Waxman standards would lead to only a 4 percent increase. 

Exactly 31 air quality control regions are expected to exceed ambient air quality 

standards in 1990 under all three auto emission standards. 

-30-
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THE WHITE: HOUSE 

WASHINGTON. 

April 13, 1976 

MEMORANDUM FOR THE EXECUTIV~ COMMITTEE, ECONOMIC POLICY BOARD 

FROM: HILLIAM F. GOROG ~ft)f 
SUBJECT: Agency Report to Congressm~n John Dingell concerning 

Relative Costs and Benefits of Alternative Automobile 
Emissions Standards. 

At the request of Congressman Dingell, I coordinated an interagency 
report by DOT,FEA, and EPA which considered relative costs and benefits 
of alternative auto emissions standards. You will find a copy of 
the same attached. 

As Dingell requested, the agencies provided him with an objective 
analysis free from subjective judgments. Therefore, the report 
should not be construed as an advocacy paper. 

Before the report was transmitted to Dingell, it was reviewed by 
Messrs. Seidman, Train, and Zarb . 
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ANALY.SIS OF smtE EFFECTS OF SEVERAL' SPECIFIED ALTERNATIVE AUTO~IOBILE 
EHISSJON CONTROL SCHEDULES 

This analysis is the product of a coordinated effort among the 

U. S. Department of Transportation, the Environmental Protection ~ency, 

and the Federal Energy Administration to compare certain specific 

effects of several schedules for implementing more stringent automobile 

emission control standards. This analysis was prepared in response to 

a request to the Economic Policy Board, Executive Office of the President, 

by letter of March 19, 1976, from Congressman John D. Dingell. 
• • 

The specific emission control schedules are set forth in detail in 

Appendix A. For convenient reference, the schedules are identified in 

this analysis as follows: 

Schedule 
, 

DT 

A-C 

B 

D 

E 

Brief Description of Schedule 

Amendment offered by Rep. John D. Dingell, 
and earlier suggested by EPA Administrator 
Train 

A combination of two similar schedules con­
sidered by House Interstate and Foreign 
Commerce Committee 

Schedule conta~ned in the current Senate 
fublic Works Committee Bill, S.32.9 

Schedule adopted by House Interstate and 
Foreign Cotn.'llerce Committee (Brodhead Amendment) 
H.R. 10498 

·Extension of present Federal standards inde­
finitely for analytical purposes. 
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Analytical Assumptions 

Any analysis of this type must~make a number of assumptions . Two 

assumptions were necessary to perm~t the comparison of the effects on 

fuel economy of the various emission control schedules. These assui:iptions 

deal with anticipated changes in average vehicle weight and with the mix 

of vehicle size-classes sold, each of which factors bas a significant 

effect on fuel economy.* 

1. It has been assumed that m~jor vehicle weight reduction programs 

w.ill occur regardless of which emission control schedule is imposed. '£he 

projection of vehicle weight trends through model year 1985 used in this 
• . 

analysis is set fort~ in Appendix B. It is based on the announced plans 

of maouf acturers to introduce lighter weight cars through the end of the 

1970's and an assessment of engineering design practicality for the later 

years. It is ·not a judgment or prediction that manufacturers will in fact 

produce cars in accordance with the projection of average weight. 

2.· Average fuel economy of the new-fleet depends not only on the 

weight of individual cars offered for sale, but also on the mix in which 

such models are sold. For the purpose of this analysis it has been assumed 

that the model mix listed below, (which approximates the anticipated 

1976 model year sales), will continue through 1985, i.e.: 

~O percent full-size cars (6 passenger capacity) 
30 percent medium-size cars (5 passenger capacity) 
30 percent small-size cars (4 passenger capacity) 

/ 

' Cars :ln each size class in 1985 would be li~hter in wei~ht than car.s 

in the same size class in 1976 and would accommodate its designated numbe~ 

of passengers in rcasonnble comfort. The actual sales mix in future years 

*"l~ucl economy" throur,hout this nnnlysis ref crs to fuel economy based on 
the El'A cor.1positc city-highway driving schedule. 
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will be determined by consumer desires, manufacturer's decisions, and 

actions by the Federal goverrunent. Nevertheless, this assumption about 

the sales mix of cars is reasonable for the purposes of this analysis. 

In addition, one must recognize that there is considerable uncertainty 

in making predictions of the impact of technology that is not currently in 

use. Thus, with the exception of Schedule E, estimates for all emission 

control schedules are given in terms of a lower and an upper ranget by 

reference to the fuel economy effects. 

For schedule E, which would extend indefinitely the currently 
• 

applicable emission s_tandards, the assumptions used are spelled out 

in Appendix C. The low range estimates assume use of technology that 

is already in production, is being certified for use tn 1977 cars, or has 

otherwise been extensively tested and demonstrated to be feasible by the 

auto industry. It "tends to undervalue the technological improvements 

that may· be made and used in the later years. The high range estimates 

assume that each manufacturer will be able to make full use of all pro-

mising technology that is potentially available even though such technololgy 

requires further development, comprehensive testing, and reduction to 

commercial production practice before it can be fully judged to be available, 

and thus it presents benefits that may not actually be achieved in the years 

under consideration. Appendix D g~ves a detailed discussion of emission 

" control technologies assumed to be· used for each range of estimates. 

Finally, in each case in which a schedule provides for administrative 

discretion in establishing the NOx standard that must be met, this analysis 

has assumed that the least stringent permissablc NOx stand.:ird would be 

established. 
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Section 1. Fuel Economy Impacts of the Several Schedules for Emission Control 

Estimated fuel economy impacts are presented in terms of miles per 

gallon for the new car fleet for.ea~h model year (Table la) and of 

percentage differences of fuel economy for each schedule relative to Schedule 

DT (Table lb), rounded to the nearest full percent. New car fleet aYeragc 

fuel economy was 14 mpg in 1974 and 15.8 mpg in ·l975. 

Table le presents the lifetime fuel consumption of the new car fleet 

by model year for the DT schedule. ~t also presents the differences in life-

t~e fuel consumption in each model year for each schedule with the DT 

schedule as reference. Plus numbers represent consumption greater than .. 
Schedule DT and minus ~umbers represent savings in fuel . The analysis has 

assumed that the average car is driven 100,000 miles and that the annual new 

car fleet is 10 million cars. By comparison, the nation's automobile fleet 

today consumes approximately 75 billion gallons of gasoline annually, or 

about 5 million barrels of oil per day. As a perspective on the magnitude 

.of these amounts, note that about 2 million barrels per- day are expected to 

flow through the Alaskan pipeline when in full operation. 

These tables reflect only the use of gasoline engine powered vehicles. 

The use of diesel engines in place of a small fraction (10 percent to 20 

percent by 1985) of gasoline engines would result in a small but significant 

improvement in fuel economy and a resulting reduction in fuel consumption 

of 4 percent to 7 percent by 1985 aver the improvements predicted for 

gasoline engines alone. The· corresponding reduction in lifetime new car 

fleet fuel consumption for the 1985 1nodel year cars ranges between 1. ~ and 

2.4 billion g:illons. · Table D-3 of Appendix D shoYs the impact of diesel 

vehicle on new car fleet average fuel economy. 



~, 

.. 

Model 
Year DT 

1976 17.6 
1977 18.4 
1978 20.7 
1979 21.8 
1980 21.7 
1981 23.0 
1982 23.3 
1983 24.6 
1984 26.2 
198!? 27.0 

Model 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 . 1984 
1985 

TABLE la 

Estimated Fuel Economv"'of: New Car Fleet in 
Miles Per Callon by !-1odel Year, for Each 

Schedule of Emission. Control 

· Emission Control Schedule 
Low Range High Range 
A-C B D DT A-C · B 

17.6 
19.0 

19.7 20.7 20.7 21.1 20.9 21.l 
20.8 19.8 21.8 22.2 22.2 21.8 
20.6 20.2 20.6 23.1 22.9 22.4 
22.0 21.6 22.0 24.5 24.5 24.0 
23.3 23.0 23.3 25.9 25.9 25.6 
24.6 24.2 24.6 27.2 27.2 27.2 
26.2 25.6 26.2 28.8 28.8 28.8 
25.7 26.6 25.7 29.7 26.7 29.7 

tA.BLE lb 

Percentage Fuel Economy Difference of New C.ar 
Fleet, by Model Year, Comparing Each Schedule 

to Schedule DT 

Low Range Hinh Range 
A-C B D E A-C B D 

+3% ~ 
-5% +2% -1% 
·-5% -·9% +2% -2% 
-5% -7% -5% +6% -1% -3% -1% 
-4% -6% -4% +7% -2% 

.:..1% - +11% -1% '\ --2% - +11% 
-2% - +10% 

.-57. -1% -5% +10% -10% -10% 

5 

Reference 
D E 

17.6 
19.0 

21.1 21.1 
21.2 22.2 
22.9 23.1 
24.5 24.5 
25.9 25.9 
27.2 27.2 
28 .. 8 28.8 
26.7 29.7 

E 

(' 
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Model 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

• %: 
• 

: 
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TABLE le 

Lifetime New Car Fleet Fuel~Consumption Total for 
Shhcdule DT and Dif fercnces for Other Schedules Relative to 
Schedule DT, for Low Rang~ and High Range , by Model Year. 

(In billions of gallons) 

Low Range Projections : High Range Projections 
Fuel Consumption Fuel Consumption 

Consunptj_on Dif fercnces Consuppti.on Dif forences 
DT A-C ·- ~ D . 1l DT A-C Ji D 

56.82 0 0 0 0 56.82 0 0 0 
54.35 0 0 0 -1. 72 52.63 0 0 0 
48.31 2.45 0 0 -0.92 47.39 .46 0 0 
47.72 O.li6 2.89 0 -2.57 li5.05 0 .82 0 
li6.08 2.46 3.42 2.46 -2. 79 43. 29 • .38 1.35 .38 
43.48 1..97 2.82 1.97 -2.66 40.82 0 .85 0 
42.92 0 .56 0 -4.31 38.61 0 .45 0 
40.65 0 .67 0 -3.89 36.76 0 .o 0 
38.17 0 .89 0 -3.45 34. 72 0 0 0 
37.04 1.87 .55 1.87 -3.37 33.67 3.78 0 3.78 

.· 

\ 

.• 

E 

0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
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Section 2. Health Benefits 

. . 
Tables 2a and 2b present the air quality effects of the emission 

control schedules while Tables 2c; 2d, and 2e present selected health 

effect indicators associated with HC, CO, and NOx, respectively, for 

the schedules. This analysis draws upon the recent comprehensive report 

on air quality and health consequences of changing automobile emi ssion 

standards prepared by EPA for the Air Quality , Noise, and Health Panel 

of the Task Force on Motor Vehicle G~als Beyond 1980. 

· · A high degree of stringency of stationary source control for auto-

motive related pollutants was assumed in the analysis as was the 
• 

imposition of program~ such as inspection and maintenance to ensure 

~inimum deteriorat~on of emission control over the lifetime of the car . 

Less optimistic assumptions would have produced less air quality improve-

ment and a higher level of health effects. However, since the same set of 

assumptions has been applied to all schedules, the relative ranking of the 

.emission control schedules in ter.ms of air quality and health effects 

would probably not be affected. 

There are two points that should be kept clearly in mind in consider-

ing the results presented here. First , it should be noted that the health 

effects indicators represent only a partia°I listing of the effects from i 

high air pollution levels and are not intended to represent a statement of 

gross benefits from pollution control. Their primary · significance is in the 

" context of relative differences between emission control schedules. 
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Second, there is a high degree of uncertainty in making both air 

quality and health ·impact projections. The data base is limited and i.n 

some cases still subject to scientific debate, and the methodologies are 

subject to additional development. As a result the estimates below may 

well be too high or too low, and they may vary relative to each other. 

Table 2a presents projections of the percentage reduction in ambient 

concentration of mobile source related air pollutants in 1990 in comparison 

with base years in the early 1970's for the DT emission control schedule. 

It also presents the percentage point differences for the other schedules 

relative to the DT schedule. Plus numbers indicate improvements in air 

• 
quality while negative numbers indicate relatively poorer air quality. For 

all schedules, there is improvement in the oxidant and carbon monoxide air 
. 

quality relative to the base years. 

Table 2b summarizes the number of air quality control regions .that are 

projected to exceed the national primary ambient air quality standard for 

e~ch pollutant in 1990 for each emission control schedule. 

Table 2c gives the projected numbers of aggravation of heart and lung 

disease in elderly pati~nts, incidents of eye irritation, and excess head-. . 

aches in 1980, in 1990, and for the total period from 1980 through 1990 due 

to oxidants which is controlled through reductions in hydrocarbon emissions. 

The effects in 1980 are predominantly due to the cars in use in 1980 which , 

for the most part, reflect less stringent hydrocarbon emission standards 

than the standards in the schedules considered in thi~ analysis. The 1990 
• 

numbers are associated with the cars that are produced to meet the specific 

emission control schedule. Thc.~c. are other health eff ccts of oxidants than 

those listed. 
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Table 2d presents some health effects indicators of ambient carbon 

11lOnoxide; specifically, excess cardiac deaths and excess person hours of 

disability. As with oxidants, the health effects in 1980 are due to the 

older cars still on the road in that year. The 1990 health indicators 

reflect the cars tbat meet the standards in the emission control schedules. 

Table 2e gives health effect indicators of oxides of nitrogen emissions 

in 1980, 1990, and cumulated for the period from 1980 through 1990. The 

health effect indicators are lower respiratory disease (chest colds, 

bronchitis, croup, pneumon~a) in chi~dren and days of restricted activity 

due to lower respiratory disease in children. Even though the oxides of 

nitrogen emissions from ~utomobiles decline relative to the peak year, 
• 

oxides of nitrogen from other sources are projected to increase even more 

rapidly so that the health effect indicators are projected to increase from 

1980 to 1990 for all emission control schedules considered in this analysis. 

\ 

.. 

. · 
~· - ..:~=-~- ~ ... 
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TABLE 2ri. Percentage Reduction in Pollutant Concentrations in 
1990 from Base Year for Schedule E and Percentage Point 

Dif fcrences for Other Schedules Relative 
to Schedule DT 

Pollutant Percentage Reduction Dif fcrences Relative .to Schedule DT 
Schedule DT Schedules 

A-C B D E 

UC 
(Oxidant) 41 0 1% 0 -5% 

co . 81 0 2% 0 -5% 

NOx -17% 1$%" 9% 11% -12% 

TABLE 2b. Number of Air Quality Control Regions Exceeding Ambient 
Air Quality Standard in 1990 for Each Emission Control 

Schedule 

Pollutant Emiss:t.on Control Schedule 

DT A-C B D E 

·He (Oxldant) 31 31 30: 31 32 · 

co 0 0 0 0 3 

NOX 8 8 8 8 9 

. ' 

\ 

.. .· 
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Table 2c. Selected Health Effcfct Indicators for Hydrocarbon 
Emission (Oxidant Effects) in 1980, in 1990, and 
Cumulative from 198-0 through 1990 for each Emission 
Control Schedule 

Projected Health Conseouences 
I . 

Aggravation of · 
Heart and Lung 

Emission Disease in . 
Control Elderly Patients Eye Irritation Head.ache 

Period Schedule (in thousands) (in thousands) (in thousan 

• 
· Base 
Year 43 .2,160 3,200 

1980 DT 35 1,750 2,650 
AC 34 1, 7 2·5 2,630 

B 33 1,700 2,600 
D 36 1,775 2,680 
E 36 1,800 2,700 

1990 DT 9 525 1,000 
AC 9 510 1,000 

B 9 500 1,000 
D 9 510 1,000 
E 13 690 1,200 

Cumulative DT 177 9,700 15,000 
1980-1990 AC 176 9,700 15,100 

B 175 9,400 14,800 
D 177 9,700 1.s, ooo 
E 210 10,900 17,100 

" 
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Time 
Period 

Dase Year 

1980 

1990 

Cumulative 
Impact 
Between 
1980 and 
1990 

# •• 

Selected Health Effc'ct Indicators for Carbon 
Monoxide Emissions in 1980, 1990, and Cumulative 
from 1980 through 1990 for each Emission Control 
Sched.ule 

Projected Health Consequences 

12 

Emission 
Control 

Schedule 
Excess Cardiac Deaths 

(Uni ts) 
Excess Person Hour 

cif Disability 

DT 
A-C 
B 
D 
E 

DT, A-C 
. B, 

DT 
A-C 
B 
D 
E 

D, E 

20.0 

1.4 
1.4 
1.4 
1.4 
2.0 

0 

s 
s 
s 
s 
·s 

'· 

330,000 

32,000 
31,000 
20,000 
32,000 
33,000 

. 0 

83,000 
80,000 
67,000 
83,000 

110,000 
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TABLE 2e. Selected Health Effect 'Indicators for Oxide 
of Nitrogen Emissiops in 1980, in 1990, and 
Cumulative from 1980 through 1990 for Each 
Emission Contra~ Schedule 

Time 
Period 

Base Yc·ar 

1980 

1990 

Schedule 

DT 
A-C 
B 
D 
E 

DT 
A-C 
B 
D 
E 

Total Impact DT 
Between 19BO A-C 
and 1990 B 

D 
E 

Projected Health Conseouences 

Excess Attacks of 
Lower Respiratory 

Disease in Children 
(in thousands) 

.. . 

700 

740 
740 
740 
740 

. 760 

880 
730 
770 
750 

1,450 

8,100 · 
7,350 
7,550 
7,450 

l~,100 

Excess Days of 
Restricted Activity 

from Lower Respiratory 
Disease in Children 

(in thousands) 

• 

\ 

1,900 

2,000 
2,000 
2,000 
2,000 
2,100 

2,300 
2 ,·ooo 
2,100 
2,000 
3,900 

21,000 
19,800 
20,400 
20,100 
30,000 
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Section 3. Consumer Cost Impacts 

.t 

The estimate for impact in terms of consumer costs is presented in 

terms of differences (in 1975 doilars) between each emission control 

schedule and schedule DT, for the low range and high range estimates. The 

cost differences are presented a8 undiscountcd lifetime cost per vehicle, 

which consists for the sum of additional new car cost (sticker price), 

lifetime maintenance cost, and lifetime fuel costs at 60 cents per gallon 

for gasoline, assuming the average car is driven 100,000 miles during its 

life. ·Table 3a presents these estimates for the low ran~e; 

Table 3b presents these estimates for the high rang~. •Negative numbers 

represent cost savings. Appendix E is a discussion of the assumptions and 

methodology used iri obtaining these results. For perspective, these costs 

should be compared to the lifetime cost of an average i976 passenger car of 

approximately $16,700. 

Table 3c presents the undiscounted lifetime costs for the entire new 

car fleet in each model year, parallel to Tables 3a and 3b, assuming 10 

million cars in each model year. Note that the nmnbers in Table 3c are 

exactly 10,000,000 times greater than the numbers in Tables 3a and 3b. It 

is useful to note that the aggregate lifetime cost of the 1976 model year 

fleet, at 10 million cars, would be about 167 billion dollars. Undiscounted 

costs tend to over value costs incurred in later years relative to first 
. . 

costs. Discounti~g at a 10 percent rate and using the typical schedule of 
'\ 

miles driven as a function of age of car would change the numbers in all 

three tables to some extent hut probably would not change the relative rank-

ings between emission control schedules . 



Hodel 
Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Model 
Year --
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

.. 

Comparison of Increiuental Lif ctime Cost Per Vehicle !/ 
for Each Emission Control Schedule Relative to Schedule DT 

Emission Control Schedule 
TABLE 3a TABI,E 3b 

(Low Range) (Rish Range) 
A-C B D E A-C· B D 

Bas . $ 0 $ 0 $ 0 
Same as 1976 - 0 0 0 
$197 $ 0 $ 0 $- 55 83 0 0 

78 223 0 -154 55 124 0 
147 540 147 -217 63 266 63 
118 504 118 -210 40 236 40 

0 369 0 -209 0 217 0 
335 375 335 -283 70 190 70 
335 388 335 -257 ·70 '190 70 
462 368 447 -252 357 190 277 

. . TAJ3LE 3c 

Comparison of Incremental Lifetime Cost of New Car Fleet1/ 
for Each Emission Control Schedule Relative to Schedule DT 

(dollars in billions) 

Emission Control Schedule 

{Low Range) {Hinh Range} 
A-C B .D E A-C B D -

Base $ 0 $ $ 0 $ 0 $ 0 
Same as 1976--- 0 -1.03 0 0 0 
$1.97 $ 0 0 - .55 .83 0 0 

.78 2.23 0 -1.54 .55 1.24 0 
1.47 5.04 1.47 -2.17 .63 2.66 .63 
1.18 5.04 1.18 -2.10 .40 2.36 .40 

0 3.69 0 -2.09 0 2.17 0 
3.35 3.75 3.35 -2.83 .70 1.90 • 70 
3.35 3.88 3.35 -2.57 .10 1.90 .70 
4.62 3.68 4.47 -2.52 3.57 L·~O 2. 77 

!/ All costs expressed ·in 1975 dollars, undiscountcd. 

· 15 

E 

$ 0 
- 20 
- 20 
- 20 
- 55 
- 55 
-100 
-100 
·-100 
-100 -

E 

$ 0 
- .20 
- .20 
- .20 
- .55 
- .55 
-1.00 
-1.00 
-1.00 
-LOO 
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.Appendix A A-1 

~ission Control Schedules 

The table below presents the emission standard~ assumed to be applicable 

to tlew cars in each model year for the analysis provided in this report . 

Model 
Year 

l.976 
. 1917· 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Schedule 

l>T 

A-C 

n 

D 

E , 

· 'Brief Description of Schedule!/ 

Amendment offered by Rep. John D. Dingell. 
and earlier suggested by EPA Administrator Train 

A combination of two similar schedules considered 
by House Interstate and Foreign Co~JUerce Committee 

Schedule contained in current Senate Public Works 
Committee Bill, S.3219 

Schedule adopted by House Interstate and Foreign 
Commerce Comraittee (Brodhead Amend1:ient) H.R. 10498 

Extension of present Federal standards indefinitely 
,for analytical purposes. • 

Emission Control Schedule HC/CO/NOv - gm/mi 
n(T) A-C B D 

l. 5/15/3 .1 
l.5/15/2 
l.5/15/2 
l.5/15/2 

.9/9 /2 

.9/9 /2 

.4/3.4/2 

.4/3.4/2 

.4/3.4/2 

.4/3. '•/2 

1. 5/15/3.1 
1.5/15/2 

.9/9/2 

.9/9/2 

.4/3.4/2 

.4/3.4/2 

.4/3. 4./2 

.4/3.4/1.5 

.4/3.4/1.5 

.4/3.4/ .4 

1.5/15/3.1 
1.5/15/2 
1.5/15/2 

.4/3. 4/2 

.4/3. 4/1 

.4/3.4/1 

.4/3.4/1 
• 4/3.4/l 
.4/3.4/1 
.4/3.4/1 

···-··· ·- -·-· .... ~···-- -·-·-·- ·---·- ··-··---- .......... -

1.5/15/3.1 
1.5/15/2 
1.5/15/2 
1.5/15/2 

.4/3.4/2 
• 4/3.4/2 
• 4/3.4/2 
.4/3.4/1.5 
.lt/3. 4/1. 5 
.4/3.4/4 . 

E 

1. 5/15/3. 
1. 5/15/3. 
1.5/15/3. 
1.5/15/3 . 
1. 5/15/3 .. 
1. 5/15/3 . 
1.5/15/3 . 
1. 5/15/3 . 
1.5/15/3 . 
1.5/15/3. 

!/ As applicable, for purposes this analysis , it has been assumed that in all 
cases the least stringent NOx standard would be grant~d by waiver . 
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Appendix B 

Assumptions for Average Weight of C:irs, by Model Year 

In this report estimates for fuel economy impacts of different 

emission standards have been normalized to reflect consistent treatment 

of the vehicle weight in each emission control schedule. It has been 

assumed that vehicle weight would successfully be reduced by the auto 

companies as a part of their ongoing weight reduction programs, and that 

the model mix of cars sold would remain steady at 40 percent large-size 

(~passenger), 30 percent mid-size (5 passenger), and 30 percent small-size 
• 

(4 passenger). • 

The average new car test weight in each model year which results 

from these assumptions is: 

Hodel Year 76 77 ----
Average test 3820 3700 
weight 

78 

3600 

79 80 81 82 83 

3500 3410 3310 3220 3130 

N.B. - Test weight is curb weight plus 300 pounds. 
, 

\ 

.. 

84 

30~0 

f. 

2 
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Append5.x C 
; 

Basis for Estimate of New Car Fuel Economy for Emission Control Schedule E 

Emission control Schedule E, which assumes an indefinite cxteritfon 

of the pr~sent Federal standards of 1.5 g/mi BC, 15 g/mi CO, and e.1 g/ui NO~, 

provides the roost reliable basis for projecting fuel economy improve~ents 

because of the large amount of available test data. Even with Schedule E, 

there is still a range of estimates for fuel economy in the future because 

of the uncertainty about the actual choices oanufacturers will make as to 

the technology to be used in their production cars. 

The technical staff developed upper range and l~wer range fuel economy 

projections f~r Schedule E. The a\rerage, or mid-range, projection was then 

used as a reference case to estimate the effects of the other em:i.ssion con-· 

trol schedules. Table C gives the three fuel economy projections. Each 

projection includes the assumptions about weight changes and model mix descrE 

·above. .The lower range estimate assumes that engine.s will be improved by 198 

to the point where all are as good as the best engines produced in model year 

1975 and that upgra~ed transmissions featuring a lock-up clutch on the torque 

converter will be introduced in the early 1980s and used throughout the new 

car fleet by 1985. - It also assumes some reduction in engine size to increase 

average efficiency with a corresponding increase in the time required to 

accelerate from 0 to 60 mph; (that is, 15 seconds as a representative figure 

~ for the whole new ca~ fleet) and the phased-in use o~ oxidation catalysts 

with 70 percent conversion efficiency at 50,000 miles. 

The upper range estimate assumes that the ~ngines are improved to the 

"best 1975" level hy 1978, that there is an incre<"lsc in the avcrngc cf fic ienc: 

of encineG, a grea~~r increase in the 0 to 60 mph acceleration time by 1985 

thnn that used in the low range projections, and the uGe of 'electronic l'ntim 
rontro1s. 
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Projection 

Lower Range 

Upper Range 

Hid-range 

Table C 

Projections of New Car Fleet Fuel Economy by Model 
Year for Schedule E with Different Technology 
Assumptions~ (Miles per gallon) 

Model Year 

76 77 78 79 -80 81 82 

17.6 18.5 19.4 20.3 21.0 22.1 ~3.1 

17.6 
' 

19.4 22.8 24 .1 25.2 26.9 29.7 
• • 

17.6 19.0 21.1 22.2 23.1 24.5 25.9 
(used in -analysis) 

\ 

C-2 

83 84 ~ -

24.4 25.7 27 

30 32 32 

27.2 28.8 29 
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• Appendh: D 

Assumptions on Utilization of Technology to Meet }~ore Stringent Emj.ssion 
.Stanclards for J.ow-Hangc and Hid1-Rans;e Projections 

It was noted in the body of the report that different assumptions 

had been made for the low range and· the hi&h ra,E_ge fuel economy pro:-

jections fqr each of the increasingly more strinec::nt emission schedules, 

in each model year, and that these assumptions differed in terms of the 

degree to which advanced technology that currently may require further 

development would be utilized and the impacts of that technology on 

fuel economy. 

Substantial additional successful development will be needed before 

all the technology discussed for the high range will be suitable and 
• 

available for production. Therefore, the degree of uncertainty associated 

with the fuel economy projections for the high range is large. There is 

also a degree of uncertainty associated with the low tange since it 

assumes the· use of reasonably well developed and demonstrated technology 

.and makes no allowance for improvements in fuel economy due to emission 

··control technology which is now only in the early stages of development. 

This appendix discusses the assumptions about the emission control 

technology and displays in Figures D-1 and D-2 the differences in appli-

cation of these technologies for each of the two ranges. Finally, there 

is a discussion of the impact of diesel powered vehicles. 

Technology for the Low Ran?-e Projections 

The low range fuel economy piojections for the ~arious emission 
• 

control schedules use the concept of Emission Contr~l Impact (ECI), 

-which is defined bcre as the percentage dif f crence between the f ucl 
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cc~nomy at one emission standard and tlic fuel economy at 1.5 UC, 15 CO, 
; 

3.1 NOx (emission control schedule E).* Negative values for ECI indicate 

a relative loss jn fuel economy. Table D-1 displays the ECI values for 

each emission standard under consideration as a function of model year 

for cars in the 4000 lb. inertia weight class. (An >: in Table D.;..l for 

an emission standard and a model year indicates that no such ECI value 

was needed for any of the emission control schedules in this analysis.) 

The procedure used to develop the entries for Table D-1 is discussed 

below. 

The next step in the generation of the low range . projections is to 
• 

generalize the ECI values in Table D-1 for the 4000 inertia weight car 

to the total n~w car fleet. This generalization is done hy multiplying the 

ECI value for any model year by the ratio of average test weight for 

that model year (from Appendix B) to 4000 lb. This process reflects the 

effect of weight upon ECI. The table of ECI values that results is then 
. 

·match~d against the emission control schedules (Appendix A) to proquce 

Table D-2, which presents the :Cmission Control Iopact value for the 

entire new car fleet in any model year for each emission control schedule 

other than schedule E, which is the referenc~ schedule. Table D-2 is 

used with the mid-range fuel economy projection for emission control 

schedule E from Appendix C to calculate for each model year the low 

·range fuel economy projections pre·sented in Section l, Table la. 
'\ 

The starting point for the Emission Control Impact estimates of 

Table. D-1 was the estimates of the effect of emission standards upon 

f~el economy rcport~d b)' cul for their 3500-4500: pound cars. These 

'-ncfcrcnce GH commc1;ts on JrL Report "Should We Have A New Eneinc?" 
dntcd Novcn:bcr 1975. 

t't 
Note that in the body of the report nll co11:parisons nrc rondc. with 
X'CSHCCt to schC'duJ~ DT. 'T'hir: 11n1H•n1Hv ,1n.,rrihnc. t-hn •m nhrt-.f,..,1 

-
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values were considered to be representative of present practice . 

Next, these Emission Control Impa~ts are adjusted to account for 
• 

the impact of the recent chan&e in spccif ications of the durability 

test fuel. The fuel specification change results in improved oxidation 

catalyst durability, represc.nting un improvement from 55 percent to 

about 70 percent oxidation catalyst efficiency .at 50,000 miles. A two 

percent improvement in average fuel econo~y is assumed to result from 

the retuning of all engines in the new car fleet at the current emission 

levels, and a four percent improvement for the lower emission standards . 

It is assumed that a two-year phase-in period is sufficient for such engine 

retuning . Addit ional effects upon fuel economy of further developments in 

emission control technology beyond those indicated in Figure D-1 are not 

included in these low range projections . Also , the initial drop in fuel 

economy and improvement in later years that commonly occurs when emission 

standard levels are changed has not been included . 

The emission control technology assumed representative in this low-

range case for each emission standard is shown in Figure D-1. For the 

.4/3.4/2 case , an op~ion exists to add the switched-out start catalyst 

t o the emission control system. If this is done, it would improve the 

estimated ECI by two percentage points and increase the incremental 

automobile retail price by $50. No additional maintenance within 50,000 

miles is assumed. 

\ 



T.A1H .. E-'Dl 

Lo:w Range 
~ Emission Control !~pacts for 4000 Pound Car 

Estim<Jted percentage pqint d"if ferences in fuel economy at various 
emission standards by reference to fuel economy at 1.5/15/3.1 
s tandard in each model year . 

D-4 

1"::r-::r I ~ ~1 84-res 78 79 80 82 Standar '~ 76 77 I 
l 

--~---·-·· 

I 0 I ! 

I 
I ' l. 5/15/3.1 0 

1 I I . 
1. 5/15/2. 0 x* -3 

., 
-~ • (.. 

I I .1 
-7 -:-,. • 9/9/2. 0 x x 

I I I " 

-12 > .4/3.4/2 .0 x x x 

I I -1 2 •, . 4/3./.,/l. 5 v x x x I .? ,.. 

I I 
• 4/3. 4/1-. 0 x 

: -1: L x 
--~ x x 
I ..-

j-12 .4/3 . 4/0 .4 x x x x x x 

---~- • . 

*,x- standard not applicable 

\ 
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TABLE D2 

Low Range 
Emission Control Impacts for New Car· Fleet 

Estimated percentage po:f.nt differences in fuel economy for each emission 
control schedule referenced to the fuel economy for schedule E for ·the 
new car fleet in each model year. 

. .. _ .. _.. -
.--~~--r~~--~~~~-~~---.· 

Emiss io:1 Control 
S -,r, , 1 

l. Mod<:l I ( I 
· Year D T _, A 1 B , D 

~-7-6 -:.i..,~o o I o r· -0 

77 -2.9~ ·- ·2.9 !_ 2.9 ;- 2.9 
. i 

78 -1.9 6.5 - 1.9• ·- 1.9 

79 -1.8 r 6.3 ~10.81- l :8 
80 -6.2 r10. 6 r12.4 

1
-10.6 I 

81 -5.9 ilO.l rll.8 ,-10.l f 

82 -9.6. 9.6 }-11.2 1- 9.6 j 

' . 83 -9. 4 9.4 1-11.2 1- 9,4 

84 -9.2 9.2 i-10.8 ,_ 9.2 

85 -9. o "13 • 5 ,-1 o. 5 !-13. 5 L 
I I . ~-~ , ___ __. 

\ 



FIGURE 0-1 

EMISSION CONTROL TECHNOLOGIES ASSUMED FOR LOW RANGE ESTIMATES 

1.5/15/3.1 1.5/15/2.0 

Oxidation Catalyst } 
High Energy Ignition · 
Proportional EGR 

./ 

Emission Standards 

0.9/9/2.0 0.41/3.4/2.0 

Air Injection 

, 

•, 

0.41/3.4/l .5 

Start Catalyst 
Three-Way Catalyst 
Improved Fuel 

Metering 

0.41/3.4/1.0 

High Energy Ignition 
Proportional EGR 

.. 

,. 
"-' .. . 

0.41/3.4/0 .. 4 



.FIG.URE 0-2 · 
'· -

EMISSION CONTROL TECHNOLOGIES ASSUMED FOR HIGH RANGE ESTIMATES 

1. 5/15/3. 11 1.5/15/2.0 

Monolith Catalyst } 
Air Injection 
High Energy Ignition . 
Proportional EGR 
Electronic Engine Control · 

Electronic EGR 
Electronic Air 

/ 

f (in order of HC/CO/NOx)) 

Emission Standards 

0.9/9/2.0 

Port liners } 
Start Catalyst 

0.41/3.4/2.0 

* Electronic Modulated Carburetor 

0.41/3.4/1.5 

Electronic EGR 
Electronic Air 

. -
0.41/3.4/l.O 0.41/3.4/0.4 

.. 

... 

.. 
Three Way --------iil.._,.1 
C~talyst ~ 
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Technology for the High Range Projections 

. The underlying assumption for the high range projection of fuel 

ec9nomy for the different emission control schedules is that by 1978 

all engine types would be improved in efficiency to the level of the 

best engine types produced in 1975 and that these engines will be designed anc 

engineered to give their best fuel economy at emission standards of 

1.5/15/3.l and above while using 91 RON unleaded gasoline and the basic 

emission control system. 

The basic emission control system utilized to meet emission 

standards in the range between 1.5 HC, 15 CO, 3.1 NO and 0.41 HC, 3.4 CO, 
x. 

and 1.0 NO consists of monolith oxidation catalyst, air injectiont high 
x 

energy ignition and proportional ~xhaust gas circulation (EGR). This 

basic emission control system offers a degree of emiss.ion control that 

is significantly greater than the minimum required to meet the standards 

at 1.5. HC, 15.0 CO, and 3.1 NOX, and thereby permits the adjustment of 

engine parameters for improved fuel economy at the less stringent emission 

levels within the stated range of standards. 

At 1.5 HC, 15 CO, 3.1 NO:x optimal fuel economy may be achieved through 

the use of the basic technology identified if a good EGR system that is 

truly proportional to engine load is used, such as back pressure modulated 

EGR which controls the EGR rate in proportion to the exhaust system 

pressure. ~n 1975 and 1976 few vehicles utilized thls system (manifold 

vacuum modulated units were used) and optimum fuel economy was not 

achieved, The use of the better EGR systems in 1977 and subsequent years 

is expected to provide for continued fuel cconoO)' impro\•cmcnts of up to 

10 percent relative to 1976. Additional improvements are possible at 

. . . '"· ' 
... ' . 
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this emission control level, and at more stringent levels, :with use of 

ele~tronic engine controls. 

To maintain op.timal fuel economy calibration in the lower part of 

the range of standards, additional emission control hardware must be added 

to the basic system. GM and other investigators have shown that good 

fuel economy and stringent NOx control down to 1 . 0 gm/mile NOx can be 

maintained through a delicate balance of EGR ra'te, air/fuel ratio (A/F) 

and spark ignition timing, in some specific engines , although UC emissions 

increase as NOx decreases. The key ~o maintaining good fuel econony and 

NOx control involves the use of RC control measures that are comple~entary 

to the basic catalyst technology . The emission control components useful 
• 

a t various emission· s tandards levels are discussed below. Figure D-2, which 

displays the emission control technologies used at the different emission 

s tandards , may be helpful in understand~ng the schedul.es and relationships . 

At 1.S · HC, 15 CO, 2.0 NOx t he basic emission control is used, except 

EGR modulation is accomplished electronically to obtain the optimum fuel 

. economy level. In some cases modulation of the air injection rate 

electronically may also be required. The development of these techniques 

is required before they can be used, but it is assumed that development 

and application is complete~ within the next few years . 

At 0.9 UC, 9.0 CO, 2.0 NO the basic emission control system is also x 
. . 

used . The recalibrated A/F, EGR rate , and timing needed for NO control x 

and optimum fuel economy result in HC emissions that are greater than can 
'\ 

be bandled by the primary oxidation catalyst, so exhaust port line.rs ancl. . 

a start catalyst need to be added to the basic technology at this 

emission control level to treat the excess nc and maintain optimum fuc1' 

economy. The port liners conserve heat in the exhaust gns and thus pcnnit 

continued comhustion of llC (and CO)iu the. exhaust system. The start 
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catalyst is a small oxidation catalyst located very close to the exhaust 

mainfold. The size and location of this catalyst permits rapid warm-
~ 

up during cold-start of the engine (much faster than the larger main 

catalyst located much further fro:n the engine) which results in more 

complete oxidation of BC during cold start. (The cold start contributes 

" a significant fraction of th~ HC emissions.) 

At 0.41 HC, 3.4 CO, 2.0 NOx, irore stringent llC control is required. 
. -
Either improved catalysts with higher conversion efficiencies, or 

improved fuel metering such as ele·ctronically modulated carburetors 

would provide "the more stringent HC co~trol. These carburetors ~ould 

reduce llC by cutting off fuel during decelerations and more precise fuel 

metering during accelerations. Since the conventional carburetor goes extremel 

rich under both these conditions. Such carburetors require development • 

. At 0.41 BC, 3.4 CO, 1.5 ?\Ox and 0.41 EC, 3.4 CO", and 1.0 NOx the 

same systems as used for 0.41 HC, 3.4 CO, and 2.0 l\Ox is employed except 

that reoptimization of EGR rate, A/F ratio, and ignition timing to keep 

good fuel economy results in even more excess HC. To simultaneously 

achieve good fuel e::conomy and er:iissions control requires the use of 

improved catalysts (conversion efficiency of 75 percent at 50,000 miles) 

and improved fuel metering. A catalyst change at 25,000 miles may be ..--....-

required to achieve good fuel cconom)• for some engines that have 

difficult emission control problems. 

At the 0.41 RC, 3.4 CO, 0.4-NOx level a three-~ay catalyst system 

" \ or a du::il catalyst v:ould be required. While good fuel econom)' has been 

demonstrated f~r both systems in some prototype test cars, 50,000 mile 

durability of the catalyst remnins to be dcmonstrnted. Fuel economy 
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1985 about 1 . 5 to 2 MPG higher . Table D-3 gives the projected new car 

fleet average fuel economy for each emission control schedule based on 

these. assumptions about diesel engine market penetration . 

The lifetime new car fleet fµel consumption figures corresponding 

to Table le would be lower, i.e., about 2% lower in 1980 and 4% to 7% 

lower in 1985 . Fuel savings in the 1985 new car fleet due to the use 
!' 

·of diesel engine would range from 1 . 5 to 2. 4 billion gallons. This 

analysis assumes that diesel vehicle fuel economy will be 25% greater 

than the improved gasoline engine yehicle fuel economy in 1985 based 

on the fact that most diesel engine vehicles are presently about 25% 

better -than the best 1976 gas engines. There are other potential 
• • 

problems (such as odor , particulate levels, and noise5 which diesel 

engines may need to overcome before full market penetration can be 

'D-12 

achieved. In addition . it must be noted that NOx stpndards of 1.0 g/mi 

and below may affect the fuel economy of the heavier cars with diesel 

engines and may well preclude the development and application of the 

diesel engine for the heavier cars • 

·. 
\ . 

• 



. I D-13 

. :: 

• 

TABLE D-3. New Car Fleet Fuel ·Economy Projections with Diesel Eneinc 
Cars Included,for Emission Control Schedules and Hodel Years 1976 

throuBh 1985 (in miles per gallon) 

Low Range Projection High Range Projection 
(10% diesel in 1985) (20% diesel in 1985) 

Model 
Year D(T) A B D E D(T) A B D E 

76 17.6 17.6 ~ ~ 17.6 

77 18.4 19.0 19.1 

78 20.8 19.8 20.8 20.8 21.2 21.2 21.0 21.2 21.2 21.2 

79 22.0 21.0 20.6 22.0 22.4 22.6 22.6 22.1 22.6 22.6 

ao · 22.0 20.9 20.5 20.9 23.3 23.5 23.3 22.8 23.3 23.5 

81 23.4 22.4 22.1 22 .4 24. 8 25 .1 25.1 24 .6 25.1 25.1 

82 23.9 23.9 23.6 23.9 26.3 26.7 26 .• 7 26.5 26.7 26.7 

83 25.4 25.4 25 25.4 27.7 28.3 28.3 

84 27.1 2?.1 26.6 21.1 29.5 30.2 30.2 

85 28.0 26.8 27.6 26.8 30.4 31.2 28.8 31.2 28.8 31.2 

.. 

..~ .. . . 
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Assumptions on the Incremental Consumcr·Cost Impacts of Alternative 
Emissions Ucduction Schedules 

• 
Section 3 of this report summarized the impact of t otal lif ctime 

"E-1 

consumer costs per cur and for the total new car fleet for the nltcrnativc 

emissions reduction schedules relative to Schedule DT. As with any 

estimate of future costs, the estimates are subject to uncertainty, . 
especially concerning periods further in the future. 

Table E-1 summarizes the technology assumptions (from Section 3) 

and estimated equipcent and maintenance costs at the different emission 

levels for the low and high ranges. The maJor source for the cost estimates 

the 1975 Emissions Control Status Report, submitted on April 5, 1976.1./ was 

Equipment costs were estimated under the assumption that all 
. . 
technologies (and therefore costs) for the 1.5/15/3 .1 base case are 

included in all schedules and thus are not incremental. For the high 

range case, this means that some advanced .technologies (such as electronic 

spark control) are included in the base case and appe~r in each of the 

alternative schedules, including the DT schedule. 

\ 

!l AutornClbilc T::1dssion Control - The Current Stntus ancl Dcvcl.opr:.cnt 
Trends As of N.irch 1976, A Report to the Administrator , EPA , 
April 1976. 



TABLE E-1 

\ 
TECHNOLOGIES AND COSTS ASSUMED FOR ANALYSIS 

Low Range High Range 
Incremental 1/ 

Cost Estimates 
Incremental 1/ 

Cost Estimates 
:E."Td.ssion Sticker 

MaintenanceY · 
SticKer 

L~·.rels Technologies Assumed Price Technolo~es Assumed Price l".s.intenanc 
(HC/C0/1;ox) $ $ $ $ 

Oxidation Catalyst · Base MonoJith Catalyst Base 

\ 
i.5/15/3.1 High Energy Ignition High Energy Ignition 

Proportional :EXJR Proportional F.GR 
Electronic Spark 

Control 

i;5/15/2-.o Same as Base $0 $0 Base Plus .\ Electronic ECR} $20 $0 
Electronic Air 

\ 
0.9/9/2.0 Base Plus . - Base Plus 

Air Injection $25 $25 Port Liners $(5) $0 
Start .catalyst i2Ql 0 

$$55 w 
' 

0.41/3.4/2.0 Same as Above $25 $25 Above Plus 
Improved Fuel $ $ 
Metering or ill) I ili.l 
Improved Catalysts 

. :i;'10 $25 
0.41/3.4/1.5 Above Flus Above Plus 

Start Catalyst $(50~ $- ')} • Electronic :EXJR) $(20) $(50) Tbree Way Catalyst (30 (150} · Electronic Air 
{Replaces Ox. Cat.) $ 90 $ 75 
Improved Fuel (15) (40)y 
Metering 

$(95) ~ $ -
Increment $120 $ 245 

0.41/3.4/1.0 Same as Above $120 $ 21+5 Above Plus 
$(5022/ Three Way Catalyst $(20} 

(Replaces Ox. Cat.) $ 120 s12; ~ 
I 

o.u/3.4/0.4 Same as Above $120 $ 260 SD.M'J "'.0 tt.. ... 
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TABLE E-1 

-
NO'l'ES: 

All costs are incremental to the base case and are expressed in 
undiscounted 1975 dollars. 
Lifetime maintenance costs (100,000 m}les) 
One .3-way catalyst change 
.3 Oxygen sensor changes. 
3-way ·catalyst change on one-half ' of the cars . 

( ) Indicates unit cost estimates 

• 

\ 
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"NEWS CO:-fFERENCE: Congressman John D. Dingell, D-Hichigan 
·;, . 

April 15, 1976 10 a.m. Washington, D. C. Roma 2359 Rayburn HOB 

SUBJECT: The Clean Air Act Amendments and the Automobile Air Emission 
Control Standards 

GOOD HORNING: 

Our discussions today center on my concern with upcoming Clean Air Act 

Amendments that would affect schedules of automobile air emission control standards. 

The standards contained in the present House Interstate and Foreign Commerce Committee 

bill would cost far more in wasted energy and consumer dollars than would be justified 

by its negligible air quality benefits. This morning I will outline my proposal to 

correct this matter. 

Administrator Russell Train of the U. S. Environmental Protection Agency 

in Uarch of 1975 recommended to both the House and Senate a set of modified automobile 

emission standards under the Clean Air Act. Regrettably, neither Congressional Committee, 

nor their Subcommittees which were holding hearings at that time, heeded Administrator 

Train's advice. Subsequently, and following full Committee action in both legislative 

bodies, the standards headed towards the Floor of each chamber contain auto standards 

that are overly stringent. The bill in the House, H. R. 10498, is expected to be 

scheduled soon after the recess. 

I will offer an amendment to the Clean Air Act Amendments that I believe 

is far closer to the best interests of the American consumer and worker. It is a 

more reasonable approach containing anti-pollution standards which are environmentally 

sound 9 more energy efficient, more consumer oriented, more protective of jobs, and that 

are still strict enough to further the cause of our battle against air pollution. 

My amendment contains the auto air emission control levels recommended by 

Administrator Train of EPA and thus carry the strength of his environmental expertise 

and that of his agency. 

~INGELL-TRAIN STANDARDS: 1977 
1978 
1979 
1980 
1981 
1982 

HC 
1.5 
1.5 
1.5 

.9 

.9 

.41 

co 
15.0 
15.0 
15.0 
9.0 
9.0 
3.4 

NOx 
2.0 
2.0 
2.0 
2.0 
2.0 
Administratively established 

Important points of my amendment, to which I will refer as the Dingell-Train 

amendment, include the fact that it will extend and set strict auto standards which will 

be phased in gradually. This is critical to the U. S. economy, to the auto industry 

and notably to the millions of Americans who work in auto-related businesses. By offer-

ing this amendment, I also am trying to keep us in the direction of achieving one of our 

major economic objectives. That objective is to halt job dislocations in the industry, 

an industry that has such a major impact on our economy. 
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Unemployment is too great in Michigan and nationwide. In my Congressional 

District, where there are heavy auto manufacturing concentrations and supporting 

industries, we have had more than our share of unemployment. Job dislocations, and non­

productivity due to the 1973-74-75 auto plant shutdowns are a result of the oil embargo 

and lack of auto sales. In the District I serve, there is a 14 percent plus unemploy­

ment rate--double the national average. In Detroit proper> unemployment is 20 percent 

and in the inner city of Detroit, 40 percent. Other than the fact that I think my 

amendment is good legislation, the majority of other Members of the Hichigan Delegation 

and I have a rather personal stake in this as we want to see Michigan citizens working. 

This issue touches on the lives and pocketbooks of all American citizens. 

1'he vast majority drive automobiles and spend hard-earned income on their auto purchases 

_and maintenance which becomes a major lifetime investment. For most Americans the auto 

is not a luxury. An estimated one third of all trips by car are to and from work and 

many other trips for purposes of running a household. 

I am compelled to point out that the auto air pollution control standards 

contained in the House Commerce Committee reported bill of March 9 threaten to cause 

continued economic problems. The amendment adopted by the Committee works against the 

consumer and against energy conservation. It is not a logical solution. It was offered 

by my colleague, Congressman William Brodhead of Nichigan and it is so identified in the 

additional data released this morning. 

It has aimed the House in the wrong direction~ a direction that is counter 

to consumer interests and economic improvement of the nation. '!'he amendment adopted in 

Committee was just a compromise for the sake of compromise. In comparison to the 

Dingell-Train proposal, Brodhead has serious implications for the U. S. economy which 

can endure no more serious blows. The Brodhead amendment would create higher auto prices, 

si~nificantly waste gasoline, offer no real added health or air quality environmental 

benefits, and result in higher maintenance costs to consumers. In addition~ and I 

emphasize this, it .would waste such large amounts of fuel under its tighter standards 

that to meet our national energy needs we would have to experience more damage to the 

environment through added oil drilling, construction of pipelines and even added strip 

mining. It would result in wastefulness that would lead to greater demands of imported 

crude oil at the OPEC cartel's higher prices. 

Attached to this statement is an April 14 summary prepared by my office 

of the comprehensive interagency analysis entitled, "ANALYSIS OF SONE EFFECTS OF SEVERAL 

SPECIFIED ALTERNATIVE AUTOMOBILE EHISSION CONTROL SCHEDULES," dated April 8, 1976, and 
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transnitted to me by Federal Energy Administrator Frank Zarb. The co~plete analysis also 

is attached. It was prepared by the Department of Transportation, the Environmental 

Prctection Agency and the Federal Energy Administration following my request to those 

agencies March 19. I asked the agencies to compare the Dingell-Train anendroent to certain 

other auto standard proposals based on the criteria of fuel consuillption, consumer co3ts, 

and health benefits. 

The interagency analysis is very comprehensive. It dramatically shows 

that the Dingell-Train proposal is the most fuel and cost efficient schedule of auto 

standards. I have omitted consideration of the levels of 1.5/15.0/3.1, as contained in 

the interagency analysis as these levels were rejected by the full Committee and pro­

ba'!.:>ly will not be considered by the full House. There is no me2.n2-ngful difference with 

respect to air quality improvements or health benefits between the two proposals or 

between other pending proposals contained in the interagency analysis. 

The difference between Dingell-Train and Brodhead standards begin in 1980, 

at which point Brodhead drops to emission levels of .4 hydrocarbon, 3.4 CQrbon monoxide, 

and 2.0 for oxides of nitrogen, while Dingell-Train drops to the respe~tive em2-ssion 

levels of .9/9.0/2.0. Brodhead, or the Committee bill, results in G J percent reduction 

in fuel economy for model year 1980 cars relative to Dingell-Train. .\ 5 percent reducdoc 

corresponds to 2. 46 billion gallons of added gasoline consumptio:i c\-cr the ten-year 

lifetime of the model year 1980 auto fleet; this amounts to 16,000 barrels per day. 

The additional purchase and operating costs of c~rs ir• Dcdcl year 1980 und?.r 

Brodhead are estimated at $1.47 billion. Differences between the Dingell-Train and 

Brodhead schedules continue from model year 1980 through 1985. Cumul~tive fuel con­

sumption differences between the two standards amount to 9.27 billio~ gallons (67,000 

barrels /day) of gasoline, while total consumer costs are $22.3 billion rr:ore under Brodheai 

than under Dingell-Train. (This assumes a waiver to 1.0 gm/mi on NOx as explained in my 

staff summary of the interagency analysis.) 

The DOT, EPA, FEA interagency emission control analysis also tends to 

confirm other recent studies which suggest that the cost of moving to more st~ingent 

standards than present Federal levels (1.5/15.0/3.1) may prove to be unjustified on the 

basis of any rational evaluation of costs versus benefits. Present standard3 represent 

a?proximately an 83 percent reduction in HG and CO emissions, :.1nd "" 38 percent reductio::i 

in NOx emissions, relative to uncontrolled autos. ContinJed replacement of obsolete 

high-polluting cars with low emission new cars will reduce mobile S'.Jurc.:.> related. air 

pollution well into the 1980's regardless of whether more stringent standards are adopted. 

The added air quality benefits obtained from moving to tougher stand~rds are ninute in 
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comparison to the fuel and dollar costs that would be required. One recent study, dated 

darch 22, 1976, performed by Professor S. Fred Singer, Department of Environmental 

Sciences, University of Virginia, for the National Science Foundation concludes that the 

benefits and costs of achieving 1975 standards are about equal and the costs will exceed 

b~nefits (by as much as $13 billion) as tighter standards are adopted. 

In the summary my office prepared, I have pointed out that the DOT, EPA, 

and FEA comprehensive analysis assumed that EPA, the agency charged with enforcement of 

auto air pollution. regulations, would grant waivers on the oxides of nitrogen levels as 

contained in the other legislative proposals on this issue. As we note in my summary 

of the interagency analyais, this, quote, nassumption is potentially troublesome, in that 

it minimizes the potential fuel and economic penalty associated with discretionary 

},standards," end quote/J That is to say, the interagency study does not show, and there-
;;~;~~~~:~:.;'. - . ,:; j': · •. : 

~ -- ' 

.fore a major po'i.nt must be made here, how great the fuel losses would be under the 

Brodhead and Waxman pl:oposals if the waivers of oxides of nitrogen are not granted by 

HC co NOx 
1977 1.5 15.0 2.0 

HOUSE CONMITTEE BILL, 1978 1.5 15.0 2.0 
H. R •. 10498 1979 1.5 15.0 2.0 
(BRODHEAD AMENDMENT) : 1980 .41 3.4 2.0 

1981 .41 3.4 .4 2.0 waiver 
1982 .41 3.4 .4 2.0 waiver 
1983 .41 3.4 .4 1.5 waiver 
1984 .41 3.4 .4 1.5 waiver 
1985 .41 3.4 .4 (no waiver) 

You will note the waivers on the Brodhead amendment and then note that under 

~ingell-Train, there are no waivers. In fact, and this is a critical advantage of Dingell-

Train, in model year 1982~ we do not set the NOx standard but leave that decision to the 

experts in.the field, Mr. Train and his agency. It is set administratively by EPA dis-

cretion. 

Also note that the so-called Waxman proposal~ reportedly to be offered by 

Congressman Henry Waxman of California, contains waivers on oxides of nitrogen. In the 

iateragency analysis, Waxman is even raore devastating on total fuel and consumer costs. 

The Dingell-Train amendment is a strict set of auto standards. It will 

teep the auto manufacturers sufficiently on notice of expected performance while at the 

same time allowing them the lead time needed to meet the standards. The phased-in 

tightening of the standards under my amendment provides for both and it accomplishes 

•vhat the other proposals do not. 
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